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1,QVW\WXW�8SUDZ\�1DZR*HQLD�L�*OHER]QDZVWZD��3D�VWZRZ\�,QVW\WXW�%DGDZF]\�Z�3XáDZDFK� 
ul. Czartoryskich 8, 24-����3XáDZ\ 
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2,QVW\WXW�$JURIL]\NL�LP��%RKGDQD�'REU]D�VNLHJR�3$1��XO��'R�ZLDGF]DOQD������-290 Lublin 

Streszczeni e. %DGDQLD� SURZDG]RQR� Z� ,QVW\WXFLH� 8SUDZ\� 1DZR*HQLD� L� *OHER]QDZVWZD� –
3D�VWZRZ\P� ,QVW\WXFLH� %DGDZF]\P� Z� 3XáDZDFK�� &]\QQLNLHP� ,� U]
GX� E\á\� �� RGPLDQ\� áXELQX� *yátego: 
Legat i Polo (odmiany termoneutralne) oraz Parys i Markiz (odmiany nietermoneutralne, a czynnikiem II 
U]
GX���WHUPLQ\�VLHZX��,�–�EDUG]R�ZF]HVQ\��SRF]�WHN�NZLHWQLD���,,�– dwa tygodnie po pierwszym terminie i 
III –�F]WHU\�W\JRGQLH�SR�SLHUZV]\P�WHUPLQLH��2NUH�ODQLH�]DZDUWR�FL�ELDáND��WáXV]F]X��ZáyNQD��EH]D]RWowych 
Z\FL�JRZ\FK��%$:���SRSLRáX�L�DONDORLGyZ�Z\NRQDQR�Z�,QVW\WXFLH�$JURIL]\NL�3$1�Z�/XEOLQLH�]D�SRPoF��
spektrometru bliskiej podczerwieni Oxford QN 1000. 1DMZL
FHM�ELDáND�]�MHGQRVWNL�SRZLHU]FKQL�GRVWDrF]Dá\�
Z�RE\GZX�ODWDFK�EDGD��RGPLDQ\�3ROR�L�3DU\V��NWyUH�FKDUDNWHU\]RZDá\�VL
�Z\VRNLP�SORQHP�QDVLRQ�RUD]�GX*��
]DZDUWR�FL��ELDáND��]QDF]QLH�PQLHMV]H�SORQ\�ELDáND�X]\VNDQR�Z przypadku odmian Legat i Markiz. Termin 
VLHZX� PRG\ILNRZDá� ZLHONR�ü� SORQyZ� ELDáND�� :UD]� ] MHJR� RSy(QLHQLHP� ]PQLHjV]Dá� VL
� SORQ� L� ]DZDUWR�ü�
ELDáND�Z�QDVLoQDFK��'ODWHJR�QDMZL
NV]H�SORQ\�ELDáND�X]\VNDQR�ZyZF]DV��JG\�áXELQ�Z\VLHZDQ\�E\á�Z PLDU
�
ZF]H�QLH��F]\OL�Z�GZyFK�SLHUZV]\FK�WHUPLQDFK��2EQL*ND�SORQX�ELDáND�QD�VNXWHN�RSy(QLHQLD�WHUPLQX�VLHZX�
WHUPRQHXWUDOQ\FK� RGPLDQ� áXELQX� E\áD�PQLHMV]D� QL*� RGPLDQ� QLHWHUPRQHXWUDlnych. Odmiany termoneutralne 
UHDJRZDá\�ERZLHP�PQLHMV]�� ]QL*N��SORQX�QDVLRQ�QD�VNXWHN�RSy(QLRQHJR�VLHZX�QL*�RGPLDQ\�QLHWHUPRQHu-
WUDOQH��%LDáNR�EDGDQ\FK�RGPLDQ�áXELQX�*yáWHJR��/HJDW��3ROR��3DU\V�L�0DUNL]�QLH�Z\ND]\ZDáR�GX*HJR�]Uy*Qi-
FRZDQLD�SRG�Z]JO
GHP�]DZDUWR�FL�EDGDQ\FK�DPLQRNZaVyZ��5y*QLFH�Z�VNáDG]LH�DPLQRNZDVRZ\P�PL
G]\�
poszczególnymi odmiaQDPL�]DZLHUDá\�VL
�ERZLHP�Z�JUDQLFDFK��-11%. Wraz z RSy(QLDQLHP�WHUPLQX�VLHZX�
]ZL
NV]DáD� VL
� ]DZDUWR�ü� ZV]\VWNLFK� EDGDQ\FK� DPLQRNZDVyZ�� 1DMPQLHMV]H� ]PLDQ\� SRG� ZSá\ZHP� WHJR�
F]\QQLND�GRW\F]\á\�W\UR]\Q\��D�QDMZL
NV]H�– waliny.  

6áRZD� NOXF]RZH : Lupinus luteus L., termin siewu, wzrost i rozwój, odmiany termoneutral-
QH��SORQRZDQLH��VNáDG�FKHPLF]Q\��DPLQRNZDV\ 

:67	3 

6XNFHVHP�KRGRZOL�E\áR�X]\VNDQLH�WHUPRQHXWUDOQ\FK�RGPLDQ�áXELQX�*yáWHJR��
NWyUH� V��PQLHM�ZUD*OLZH� QD� RSy(QLRQ\� WHUPLQ� VLHZX� QL*� RGPLDQ\� QLHWHUPRQHu-
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WUDOQH��=GDQLHP�KRGRZFyZ��RGPLDQ\�WH�Z\PDJDM��NUyWV]HJR�QL*�RGPLDQ\�WUDGy-
cyjne okresu jarowizacji –�FKáRGX�SR�VLHZLH��FR�VWZDU]D�PR*OLZR�ü�Z\NRQ\ZDQLD�
VLHZX�QDZHW�Z�GUXJLHM�SRáRZLH�NZLHWQLD�EH]�ZL
NV]HJR�U\]\ND�]QDF]�FHM�REQL*ki 
SORQX�QDVLRQ��0LNRáDMF]\N�L�LQ��������1LMDNL�������6WDZL�VNL�L�LQ�������. W do-
VW
SQHM�OLWHUDWXU]H�NUDMRZHM�L�]DJUDQLF]QHM�GRV\ü�GREU]H�RSLVDQD�MHVW�UHDNFMD�QLe-
WHUPRQHXWUDOQ\FK�RGPLDQ�áXELQyZ�QD�WHUPLQ�VLHZX��&ODSKDP�L�LQ��������-DVL�VND�
L�.RWHFNL�������6DGRZVNL� L� LQ�� ������QDWRPLDVW�EUDNXMH�EDGD��GRW\F]�F\FK�Rd-
mian termoneutraOQ\FK�� 1LH� PD� WDN*H� GDQ\FK� HNVSHU\PHQWDOQ\FK� GRW\F]�F\FK�
ZSá\ZX�WHUPLQX�VLHZX�QD�MDNR�ü�QDVLRQ��0D�WR�GX*H�]QDF]QLH�Z�XSUDZLH�áXELQX�
*yáWHJR��NWyUHJR�QDVLRQD�]DZLHUDM��QDMZL
FHM�ELDáND��*ODGVWRQHV�L�LQ��������3DVWu-
V]HZVND�L�LQ��������VSR�UyG�XSUDZLDQ\FK�QD�V]HUV]��VNDO
�Z�QDV]HM�VWUHILH�NOLPa-
W\F]QHM� JDWXQNyZ� UR�OLQ� VWU�F]NRZ\FK�� .RU]\VWQ\� VNáDG� DPLQRNZDVRZ\� ELDáND�
áXELQX� *yáWHJR� VWDQRZL� MHGQ�� ]� MHJR� QDMZD*QLHMV]\FK� ]DOHW� L� GHF\GXMH� R� GX*HM�
SU]\GDWQR�FL� QDVLRQ� MDNR�Z\VRNRELDáNRZHJR� NRPSRQHQWD�Z�SURGXNFML� SDVz tre-
�FLZ\FK��.UXP�L�LQ�������/uERZLHFNL�L�LQ��������0DW\ND�L�LQ���������3U]\GDWQR�ü�
WHJR�W\SX�EDGD��Z\QLND�UyZQLH*�VW�G��*H�XSUDZD�áXELQyZ�VWDMH�VL
�FRUD]�EDUG]LHM�
popularna zarówno w Polsce (Dolata i Wiatr 2006), jak i w innych krajach euro-
pejskich (Christiansen 1999, 81,3��������:�KLSRWH]LH�URERF]HM�]DNáDGDQR��*H�Uy*�
QD� UHDNFMD� EDGDQ\FK� RGPLDQ� áXELQX� *yáWHJR� QD� WHUPLQ� VLHZX� L� ]ZL�]DQH� ]� W\P�
SU]HVXQL
FLH�Z�F]DVLH�SRV]F]HJyOQ\FK� ID]� � IHQRORJLF]Q\FK� UR]ZRMX� UR�OLQ�PR*H�
ZSá\ZDü�WDN*H�QD�]PLDQ
�VNáDGX�FKHPLF]QHJR�QDVLRQ�L�]DZDUWR�ü�DPLQRNZDVyZ�
Z�ELDáNX��� 

&HOHP�SRGM
W\FK�EDGD��E\áR�RNUH�OHQLH�ZSá\ZX�Uy*Q\FK�WHUPLQyZ�VLHZX�QD�
SORQ�L�VNáDG�DPLQoNZDVRZ\�ELDáND�]Uy*QLFRZDQ\FK�JHQRW\SyZ�áXELQX�*yáWHJR�� 

METODYKA 

%DGDQLD� SURZDG]RQR� Z� 5ROQLF]\P� =DNáDG]LH� 'R�ZLDGF]DOQ\m IUNG-PIB 
w Grabowie, w latach 2004-������'R�ZLDGF]HQLH� ]DáR*RQR�PHWRG�� UyZQRZD*Q\FK�
podbloków (split -plot – split -block), w czterech powtórzeniach na glebie kompleksu 
*\WQLHJR� EDUG]R� GREUHJR�� NODV\� ,,,D�� &]\QQLNLHP� SLHUZV]HJR� U]
GX� E\á\� RGPLDQ\�
áXELQX�*yáWHJR��/HJDW�L�3ROR��RGPLDQ\�WHUPRQHXWUDOQH��RUD]�3DU\V�L�0DUNL]��RGPLDQ\�
QLHWHUPRQHXWUDOQH���D�F]\QQLNLHP�GUXJLHJR�U]
GX�WHUPLQ\�VLewu: I – bardzo wczesny 
�SRF]�WHN�NZLHWQLD���,,�– dwa tygodnie po pierwszym terminie i III – cztery tygodnie 
po pierwszym teUPLQLH��:�ND*G\P� URNX�GR�ZLDGF]HQLD�SU]HGSORQHP�E\á\�]ER*D��
1DVLRQD�áXELQX�*yáWHJR�]DSUDZLDQR�]DSUDZ��6DUIXQ�7�L�Z\VLeZDQR�QD�Já
ERNR�ü��-
3 cm,�Z�]DJ
V]F]HQLX�����UR�OLQ⋅m-2. W roku 2004 pierwszy termin siewu wykonano 
2 kwietnia, a w roku 2005 – 4 kwietnia. Nawozy fosforowo-potasowe zastosowano 
ZLRVQ��Z�GDZNDFK��.�– 60 kg i  P – 50 kg⋅ha-1��1DZR*HQLD�1�QLH�VWRVRZDQR��:�FHOX�
ograniczenia zachwaszczenia VWRVRZDQR�EH]SR�UHGQLR�SR�VLHZLH�KHUELF\G�– Afalon 
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Dyspersyjny w dawce 1,5 l⋅ha-1. Powierzchnia poletek do ]ELRUX�Z\QRVLáD����P2. 
Zbiór nasion wykonano kombajnem poletkowym „Sedmaster” . Po zbiorze okre-
�ORQR�SORQ�QDVLRQ�L�FHFK\�MHJR�VWUXNWXU\��2NUH�ODQLH�]DZDUWR�FL�ELDáND��WáXV]F]X��
ZáyNQD�� EH]D]RWRZ\FK� Z\FL�JRZ\FK� �%$:��� SRSLRáX�� DONDORLGyZ� RUD]� VNáDGX�
aminokwasowego przeprowadzono w Instytucie Agrofizyki PAN w Lublinie za 
pomoF�� VSHNWURPHWUX� EOLVNLHM� SRGF]HUZLHQL� 2[IRUG� 41� ����� SRVLDGDM�FHJR� ���
interfeUHQF\MQ\FK� ILOWUyZ�XPR*OLZLDM�F\FK�RNUH�OHQLH�DEVRUSFML�GOD����Z\EUDQ\FK�
GáXJR�FL�IDOL�RG������GR������QP� Metoda ta polega na pomiarze zmian energe-
tycznych spoZRGRZDQ\FK�RVF\ODFM��ZL�]D��MDN�UyZQLH*�LFK�GHIRUPDFM���'áXJR�ü�
IDOL��NWyUD�PR*H�E\ü�SRFKáDQLDQD�SU]H]�GDQ\�XNáDG�]ZL�]DQD�]�W��HQHUJL���RVF\Oa-
cji i deforPDFML��MHVW�FKDUDNWHU\VW\F]QD�GOD�GDQHJR�W\SX�ZL�]D�� Na tej podstawie 
Z\]QDF]RQR�� MDNLH� F]�VWHF]NL� ELRU�� XG]LDá�Z�SRFKáDQLDQLX� NZDQWyZ�SURPLHQLo-
ZDQLD��1D�SRGVWDZLH�SUyEHN�UHIHUHQF\MQ\FK��SRFKRG]�F\FK�]�R]QDF]H��FKHPLFz-
Q\FK�� Z\]QDF]RQR� NU]\ZH� NDOLEUDF\MQH��:VSyáF]\QQLNL� Z\MD�QLDM�FH� GOD� NU]y-
wych kalibracyjnyFK�E\á\�]DZV]H�ZL
NV]H�RG�������3UyENL�QDVLRQ�áXELQX�]RVWDá\�
rozdrobQLRQH�Z�Pá\QNX� XGDURZ\P�� 3R� XVWDELOL]RZDQLX�ZDUXQNyZ� WHUPLF]Q\FK�
do temperatury pokojowej umieszczano je w komorze pomiarowej spektrometru. 
3RPLDU�Z\NRQDQR�Z���SRZWyU]HQLDFK�GOD�Uy*Q\FK�SDUWLL�WHM�VDPHM�SUyENL�áXELQX��
a QDVW
SQLH�Z\]QDF]DQR��UHGQL��DU\WPHW\F]Q���:�DQDOL]LH�VWDW\VW\F]QHM�SRVáXJi-
ZDQR�VL
�SyáSU]eG]LDáHP�XIQR�FL�7XNH\D�SU]\�SR]LRPLH�LVWRWQR�FL�α = 0,05. 

WYNIKI I DYSKUSJA 

3U]HELHJ� SRJRG\� Z� URNX� ����� FKDUDNWHU\]RZDá� VL
� ]EOL*RQ\PL� GR� �UHGQLHM�
wieloletniej warunkami termiczno-ZLOJRWQR�FLRZ\PL�� :\VLDQH� Z� ,,,� WHUPLQLH�
QDVLRQD� áXELQX� QLH� SU]HV]á\� SURFHVX� MDURZL]DFML�� GODWHJR�Z\URVáH� ]�QLFK� UR�OLQ\�
Z\WZDU]Dá\� GX*�� PDV
� RUJDQyZ� ZHJHWDW\ZQ\FK� L� ]GHF\GRZDQLH� PQLHjV]�� QL*�
UR�OLQ\�]�VLHZX�Z�,�L�,,�WHUPLQLH�PDV
�RUJDQyZ�JHQHUDW\ZQ\FK��:�GUXJLHM�SRáo-
ZLH�NZLHWQLD������ URNX�Z\VW�SLá\�SU]\PUR]NL�� D�Sy(QLHM�XOHZQH�GHV]F]H�]�JUa-
GHP�SRZRGXM�F�XV]NRG]HQLD�UR�OLQ�L�RNUHVRZH�]DKDPRZDQLH�Z]URVWX�áXELQX�Zy-
VLDQHJR� Z� ,� L� ,,� WHUPLQLH�� 'X*H� RFKáRG]HQLH� Z� SRF]�WNDFK�PDMD� VSRZRGRZDáR�
MDURZL]DFM
�VLHZHN�Z\VLDQ\FK�Z�,,,�WHUPLQLH��'ODWHJR�SU]HELHJ�Z]URVWX�L�UR]ZRMX�
áXELQX�Z\VLDQHJR�ZH�ZV]\VWNLFK�WHUPLQDFK�E\á�SRGREQ\�QLH]DOH*QLH�RG�RGPLDQ\�� 

8Z]JO
GQLRQH�Z�EDGDQLDFK�RGPLDQ\� áXELQX�*yáWHJR�FKDUDNWHU\]RZDáD�GX*D��
pr]HNUDF]DM�FD�����]DZDUWR�ü�ELDáND�Z�QDVLRQDFK��WDE������1DMZL
NV]��LOR�ü�WHJR�
VNáDGQLND�]DZLHUDá\�QDVLRQD�WUDG\F\MQHM�RGPLDQ\�3DU\V���������D�QDMPQLHM�samo-
NR�F]�FHM�–�/HJDW����������2GZURWQ��]DOH*QR�ü�]DZDUWR�FL�ELDáND�RG�W\SX�RGPLany 
wykazali natomiast LuERZLHFNL�L�LQ����������=�EDGD��W\FK�DXWRUyZ�Z\QLND��*H�QDVLo-
QD�VDPRNR�F]�FHM�RGPLDQ\�0DQUX�]DZLHUDá\�ZL
FHM�ELDáND�QL*�QDVLRQD�WUDG\F\MQ\FK�
RGPLDQ�� $PXOHW�� 3DU\V� L� 3RSLHO�� 5y*QLFD� Z� ]DZDUWR�FL� ELDáND� PL
G]\� RGPLanami 
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/HJDW��3ROR��3DU\V� L�0DUNL]�QLH�E\áD�GX*D��ER�QLH�SU]HNUDF]DáD�����GODWHJR�DQaliza 
VWDW\VW\F]QD� Z\QLNyZ� EDGD�� QLH� SRWZLHUG]LáD� LVWRWQHM� Uy*QLF\� PL
G]\RGPLDQowej 
GRW\F]�FHM�WHJR�F]\QQLND��1DWRPLDVW�.UXP�L�LQ���������Z\ND]DOL��*H�]DZDUWR�ü�ELDá�
ND�Z�QDVLRQDFK� LQQ\FK�� VWDUV]\FK�RGPLDQ� áXELQX�*yáWHJR� MHVW�EDUG]LHM�]Uy*QLFo-
ZDQD�L�ZDKD�VL
�Z�JUDQLFDFK�����-43,3%, czyli ponad 15 punktów procentowych.  

 
Tabela 1.�6NáDG�FKHPLF]Q\�QDVLRQ�áXELQX��J⋅kg-1 s.m.)  
Table 1. Chemical composition of lupine seeds (g kg-1 d.m.) 

Odmiana 
Variety 

Termin 
siewu 

Sowing 
date 

%LDáNR 
Protein 

7áXV]F] 
Fat 

:áyNQR 
Fibre 

BAW 
NFE 

3RSLyá 
Ash 

Alkaloidy 
Alkaloids 

Legat 
I 
II  
III  

463,8c 
448,9b 
418,5a 

64,87a 
66,09a 
74,24b 

136,8a 
139,2a 
152,6b 

278,4a 
287,2a 
297,5b 

56,15a 
58,65a 
57,14a 

1,035b 
0,890a 
1,565c 

Polo 
I 
II  
III  

442,6a 
456,0c 
448,1b 

59,80a 
60,33ab 
62,46b 

139,1a 
142,4a 
141,5a 

303,8a 
288,2a 
291,0a 

54,73a 
53,11a 
56,90b 

0,895a 
1,165b 
0,875a 

Parys 
I 
II  
III  

467,6b 
445,2a 
449,6a 

60,48a 
61,03a 
62,94a 

138,7a 
145,0b 
148,7b 

282,4a 
295,7b 
287,9b 

50,85a 
53,03b 
50,84a 

1,460a 
1,405a 
1,590b 

Markiz 
I 
II  
III  

457,4b 
456,4b 
436,9a 

62,09a 
65,51b 
65,56b 

138,2a 
141,3a 
150,2b 

284,7a 
281,7a 
292,8a 

57,63b 
55,13a 
54,54a 

0,960a 
1,250b 
1,610c 

�UHGQLR� 
dla odmian 

Means 
for varieties 

Legat 
Polo 
Parys 

Markiz 

443,8a 
448,5a 
454,1a 
450,2a 

68,40b 
60,86a 
59,82a 
64,39ab 

142,8b 
135,0a 
144,1b 
143,2b 

287,9a 
300,7a 
290,2a 
286,4a 

57,13b 
54,91b 
51,73a 
55,77b 

1,163ab 
0,978a 
1,485b 
1,273b 

�UHGQLR 
 dla terminów 

siewu 
Mean 

for sowing 
date 

I 
II  
III  

 
457,8c 
451,4b 
438,3a 

 

 
61,81a 
63,24a 
66,30b 

 

 
138,0a 
142,2a 
147,6b 

 

 
287,6a 
288,2a 
292,9a 

 

 
54,83a 
54,98a 
54,85a 

 

1,087a 
1,177b 
1,410c 


�� �/LF]E\�Z�NROXPQDFK�R]QDF]RQH� W\PL�VDP\PL�OLWHUDPL�QLH�Uy*QLá\�VL
� LVWRWQLH�– Values in col-
umns marked with the same letters did not differ significantly, BAW –� EH]D]RWRZH�Z\FL�JRZH���
NFE – nitrogen-free extract    

=�DQDOL]\�GDQ\FK�]DZDUW\FK�Z� WDEHOL���Z\QLND��*H�ZUD]�]�RSy(QLDQLHP� WHUPLQX�
VLHZX�Z\UD(QLH�]PQLHMV]DáD�VL
�]DZDUWR�ü�ELDáND�Z�QDVLRQDFK��'RW\F]\áR�WR�]arówno 
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WHUPRQHXWUDOQ\FK� MDN� L� QLHWUPRQHXWUDOQ\FK� RGPLDQ� áXELQX� *yáWHJR�� -HG\QLH�Z�SU]y-
SDGNX� RGPLDQ\� 3ROR� QLH� VWZLHUG]RQR� WDNLHM� ]DOH*QR�FL�� 5HDNFMD� áXELQX� *yáWHJR� QD�
RSy(QLDQLH�WHUPLQX�VLHZX�Z�RGQLHVLHQLX�GR�]DZDUWR�FL�ELDáND w nasionach przebiega 
]XSHáQLH�LQDF]HM�QL*�áXELQX�Z�VNROLVWQHJR��=�EDGD��3RGOH�QHJR�L�6WUREOD��������Zy-
QLND� ERZLHP�� *H� RSy(QLRQ\� VLHZ� SRZRGXMH� LVWRWQH� ]ZL
NV]HQLH� ]DZDUWR�FL� ELDáND�
w QDVLRQDFK�ZL
NV]R�FL�EDGDQ\FK�RGPLDQ�áXELQX�Z�VNROLVWQego. Najkorzystniejszym 
SRG�Z]JO
GHP� ]DZDUWR�FL� ELDáND�Z� QDVLRQDFK� RND]Dá� VL
� GOD� RGPLDQ�� /HJDW�� 3DU\V�
i 0DUNL]�QDMZF]H�QLHMV]\��D�GOD�RGPLDQ\�3ROR�-�GUXJL�WHUPLQ�VLHZX��=XSHáQLH�RGZURt-
QLH�NV]WDáWRZDáD�VL
�]DOH*QR�ü�PL
G]\�]DZDUWR�FL��WáXV]F]X�D�WHUPLQHP�VLHZX�áXELQX��
Wraz ]�RSy(QLaQLHP�WHUPLQX�VLHZX�]ZL
NV]DáD�VL
�Z\UD(QLH�]DZDUWR�ü�WHJR�VNáDGQLND�
w nasionach wszystkich badanych odPLDQ�áXELQX�*yáWHJR� 

6WZLHUG]RQR�]DWHP�RGZURWQ�� ]DOH*QR�ü�PL
G]\�]DZDUWR�FL��ELDáND� L� WáXV]F]X�
w nasionach (rys.1). Odmiany Parys i Markiz, którH�]DZLHUDá\�ZL
FHM�ELDáND�QL*�
RGPLDQ\�/HJDW� L� 3ROR�� FKDUDNWHU\]RZDá\� VL
�PQLHMV]�� ]DZDUWR�FL�� WáXV]F]X��3o-
GREQH�]DOH*QR�FL�VWZLHUG]RQR�Z�RGQLHVLHQLX�GR�WHUPLQyZ�VLHZX��1DVLRQD�SRFKo-
G]�FH�]�ZF]H�QLHMV]\FK�VLHZyZ�]DZLHUDá\�PQLHM�ELDáND�L�ZL
FHM�WáXV]F]X�QL*�na-
VLRQD�]�Sy(QHJR�VLHZX��3RGREQH�]DOH*QR�FL�GRW\F]�FH�ELDáND�L�WáXV]F]X�Z�QDVLRQD�
Z\ND]DOL�:RMQRZVND� L� LQ�� �������� GRNRQXM�F� V]F]HJyáRZHM� DQDOL]\� VNáDGX� FKe-
PLF]QHJR�LQQ\FK�RGPLDQ�áXELQX�*yáWHJR��-XQR��0DQUX�L�$PXOHW� 

 
Rys. 1.�=DOH*QR�ü�PL
G]\�]DZDUWR�FL��ELDáND�L�WáXV]F]X�Z�QDVLRQDFK�áXELQX�*yáWego 
Fig. 1. Protein content in relation to fat in yellow lupine seeds 

:V]\VWNLH� XZ]JO
GQLRQH�Z�EDGDQLDFK�RGPLDQ\� áXELQX� *yáWHJR�FKDUDNWHU\]o-
ZDá\� VL
� SRGREQ�� ]aZDUWR�FL�� ]ZL�]NyZ� EH]D]RWRZ\FK� Z\FL�JRZ\FK� �%$:��
w nasiRQDFK��1DVLRQD�áXELQX�RGPLDQ\�3ROR�Z�SRUyZQDQLX�GR�QDVLRQ�SR]RVWDá\FK�
RGPLDQ�]DZLHUDá\�LVWRWQLH�PQLHM�ZáyNQD��D�RGPLDQD�3DU\V�LVWRtQLH�PQLHM�SRSLRáX��
:UD]�]�RSy(QLHQLHP�WHUPLQX�VLHZX�]ZL
NV]DáD�VL
�LVWRWQLH��QLH]DOH*QLH�RG�RGPLa-
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Q\�]DZDUWR�ü�Z\PLHQLRQ\FK�VNáDGQLNyZ�Z�QDVLRQDFK�áXELQX�*yáWHJR���UHGQLR�GOD�
ZV]\VWNLFK�RGPLDQ�Uy*QLFD�Z�]DZDUWR�FL�W\FK�VNáDGQLNyZ�PL
G]\�,�L�,,,�WHUPLQHP�
VLHZX�Z\QRVLáD� RGSRZLHGQLR�� ����� ���� L� SRQL*HM� ���� =QDF]QLH�ZL
NV]H� Uy*QLFH�
PL
G]\RGPLDQRZH�Z\VW�SLá\�Z�RGQLHVLHQLX�GR�]DZDUWR�Fi alkaORLGyZ��1DMZL
FHM�
W\FK� ]ZL�]NyZ� SRVLDGDá\� QDVLRQD� RGPLDQ\� 3DU\V�� D� QDMPQLHM� 3ROR�� 5y*QLFD� WD�
Z\QRVLáD�SRQDG������2Sy(QLDQLH�WHUPLQX�VLHZX�VSU]\MDáR�]ZL
NV]RQHPX�JURPa-
G]HQLX�DONDORLGyZ�Z�QDVLRQDFK��3RGREQ��SUDZLGáRZR�ü�VWZLHUG]RQR�Z�EDGDQLDFK�
GRW\F]�F\FK� áXELQX�Z�VNROLVWQHJR��5y*QLFD�Z�]DZDUWR�FL� W\FK� ]ZL�]NyZ�Z�Qa-
VLRQDFK�SRPL
G]\�,�L�,,,�WHUPLQHP�VLHZX�Z\QRVLáD��������6SoVWU]H*HQLD�WH�PDM��
GX*H�]QDF]HQLH��ERZLHP�DONDORLG\�áXELQRZH�VSR*\WH�Z�]QDF]Q\FK�LOR�FLDFK�PRJ��
VWDQRZLü�]DJUR*HQLH�GOD�]GURZLD�OXG]L�L�]ZLHU]�W��*ODGVWRQHV�L�LQ���������3U]\URVW�
]DZDUWR�FL�DONDORLGyZ�Z�QDVLRQDFK�RGPLDQ�WHUPRQHXWUDOQ\FK�QD�VNXWHN�RSy(QLe-
QLD�WHUPLQX�VLHZX�E\á�SRGREQ\�MDN�Z�QDVLRQDFK�RGPLDQ�QLHWHUPRQHXWUDOQ\FK�� 

6WZLHUG]RQR� Uy*QLFH� PL
G]\RGPLDQRZH� Z� SORQLH� ELDáND� �U\V�� �), które 
wynikaá\�]�SORQX�QDVLRQ�L�]DZDUWR�FL�Z�QLFK�WHJR�VNáDGQLND��1DMZL
FHM�ELDáND�]�
jedQRVWNL�SRZLHU]FKQL�GRVWDUF]Dá\�Z�RE\GZX�ODWDFK�EDGD��RGPLDQ\�3ROR�L�3DU\V��
NWyUH�FKDUDNWHU\]RZDá\�VL
�Z\VRNLP�SORQHP�QDVLRQ�RUD]�GX*��]DZDUWR�FL��ELDáND��
istotnie mnLHMV]\�SORQ�ELDáND�X]\VNDQR�Z�SU]\SDGNX�RGPLDQ�/HJDW�L�0DUNL]�� 

7HUPLQ�VLHZX�PRG\ILNRZDá�ZLHONR�ü�SORQyZ�ELDáND��=QL*ND�SORQX�QDVLRQ�WHr-
PRQHXWUDOQ\FK�RGPLDQ�áXELQX�PDM�FD�ZSá\Z�QD�SORQ�ELDáND�E\áD�QD�VNXWHN�RSy(�
QLRQHJR�VLHZX�SRGREQD�Z�RE\GZX�ODWDFK�EDGD���natomiast w roku 2005 zdecy-
GRZDQLH�PQLHMV]D�GOD�RGPLDQ�QLHWHUPRQHXWUDOQ\FK��=Uy*QiFRZDQ��ZUD*OLZR�ü�QD�
RSy(QLDQLH�WHUPLQX�VLHZX�Z\ND]Dá�WDN*H�3UXVL�VNL��������Z�RGQLHVLHQLX�GR�NLONX�
LQQ\FK� RGPLDQ� áXELQX� *yáWHJR��1DMPQLHM�ZUD*OLZ�� QD� WHUPLQ� VLHZX� RND]DáD� VL
�
odmiana termoneutralna Juno, a najbardziej nie posiadajaca cechy termoneutral-
QR�FL�RGPLDQD�0DQUX�- dwutygoGQLRZH�RSy(QLHQLH�VLHZX�VSRZRGRZDáR�ERZLHP�
]PQLHMV]HQLH�SORQX�QDVLRQ�D*�R������� 

:�URNX������FKDUDNWHU\]XM�F\P�VL
�W\SRZ\P�SU]HELHJLHP�SRJRG\�Z�RNUHsie 
ZLRVHQQ\P� ]QL*ND� SORQX� ELDáND� QD� VNXWHN� RSy(QLHQLD� WHUPLQX� VLHZX� WHUPRQHu-
WUDOQ\FK�RGPLDQ�áXELQX�E\áD�PQLHMV]D�QL*�RGPLDQ�QLHWHUPRQHXWUDOQ\FK��-DURZL]a-
FMD�VLHZHN�Z\URVá\FK�]�QDVLRQ�Z\VLDQ\FK�Z�Sy(QLHMV]\FK�WHrminach w roku 2005 
VSRZRGRZDáD�SRGREQ�� ]QL*N
�SORQX�QDVLRQ� L�SORQX�ELDáND�RGPLDQ� WHUPR- i nie-
termoneutralnych.  

=�GRQLHVLH��OLWHUDWXURZ\FK�Z\QLND��*H�WHUPLQ\�VLHZX�PDM��UyZQLH*�ZSá\Z�QD�
poziom plonów biaáND� LQQ\FK� UR�OLQ� VWU�F]NRZ\FK�� 1D� SU]\NáDG� Z� EDGDQLDFK�
*URQRZLF]� L� LQ�� �������Z\ND]DQR��*H�QDjwi
NV]H�SORQ\�ELDáND�JURFKX�VLHZQHJR�
X]\VNXMH�VL
�Z\VLHZDM�F�QDVLRQD�Z�WHUPLQLH�QDMZF]H�QLHMV]\P� 

%DGDQH� RGPLDQ\� áXELQX� *yáWHJR� FKDUDNWHU\]RZDá� SRGREQ\� VNáDG� DPLQRNZa-
VRZL�ELDáND�Z�QDVLRQDFK��WDE������,VWRWQH�Uy*QLFH�PL
G]\RGPLDQRZH�VWZLHUG]RQR�
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MHG\QLH�PL
G]\�RGPLDQ��0DUNL]�D�SR]RVWDá\PL�RGPLDQDPL�Z�RGQLHVLHQLX�GR�]a-
ZDUWR�FL� W\UR]\Q\�� OHXF\Q\� L� IHQ\ORDODQLQ\��1DMZL
NV]\� XG]LDá� VSR�UyG�ZV]\Vt-
NLFK�DPLQRNZDVyZ�VWDQRZLá\��OL]\QD��F\VW\QD��OHXF\QD��W\UR]\QD��WUHRQLQD�L�ZDOi-
na. =GHF\GRZDQLH�QDMPQLHM�Z�ELDáNX�QDVLRQ�áXELQX�*yáWHJR�E\áR�WU\SWRIDQX�L�PHWLo-
QLQ\��3RGREQH�]DOH*QR�FL�Z\VW
SRZDá\�UyZQLH*�PL
G]\�VWDUV]\PL�RGPLDQDPL�áXEi-
QX�*yáWHJR��=�EDGD��0LNRáDMF]\ND�L�LQ���������Z\QLND�ERZLHP��*H�QDVLRQD�RGPLDQ�
áXELQX� *yáWHJR� GDZQR� VNUH�ORQ\FK� ]� Ä/LVW\� RGPLDQ� UR�OLQ� UROQLF]ych i warzyw-
nych” �]DZLHUDá\�WDN*H�GX*R�OL]yQ\�L�EDUG]R�PDáR�PHWLRQLQ\�L�WU\SWRIDQX�� 

 
 

 

 
               Rys. 2.�3ORQ�ELDáND�Z�]DOH*QR�FL�RG�WHUPLQX�VLHZX� 
               Fig. 2. Protein yield in relation to sowing date 
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 Tabela 2.�=DZDUWR�ü�DPLQRNZDVyZ�Z�ELDáNX�QDVLRQ�áXELQX�*yáWHJR��g na 100 g�ELDáND) 
Table. 2. Amino acid content in yellow lupine protein  seeds (g per 100 g of protein) 

 
Wyszczególnienie 

Description 

Odmiana 
Variety 

Termin 
siewu 

Sowing 
date 

Lizyna 
Lys 

Cystyna 
Cys 

Treonina 
Thr 

Tryptofan 
Trp 

Walina 
Val 

Metionina 
Met 

Tyrozyna 
Tyr 

Leucyna 
Leu 

Fenyloalanina 
Phe 

Legat 
I 
II  
III  

4,989a 
5,246b 
5,352b 

2,607a 
2,675a 
2,687a 

3,242a 
3,492b 
3,991c 

0,705a 
0,724a 
0,724a 

2,399a 
2,474a 
2,795b 

0,314a 
0,366b 
0,364b 

2,810a 
2,890a 
2,765a 

8,240a 
8,055a 
8,470a 

4,090a 
3,885a 
4,365a 

Polo 
I 
II  
III  

4,651a 
5,145b 
5,166b 

2,574a 
2,535a 
2,751b 

3,430a 
3,534a 
3,746b 

0,647a 
0,659a 
0,735b 

2,279a 
2,582b 
2,596b 

0,359a 
0,369a 
0,379a 

2,905a 
2,905a 
3,090a 

7,365a 
8,355b 
8,475b 

3,565a 
4,290b 
4,320b 

Parys 
I 
II  
III  

4,462a 
4,927b 
5,182b 

2,522a 
2,701b 
2,761b 

3,481a 
3,406a 
3,659b 

0,630a 
0,704b 
0,720b 

2,280a 
2,526b 
2,416b 

0,269a 
0,391b 
0,389b 

2,535a 
2,745b 
2,735b 

7,315a 
7,560b 
7,580b 

3,685a 
3,890b 
4,040b 

Markiz 
I 
II  
III  

5,234a 
5,294a 
5,471b 

2,451a 
2,664b 
2,897c 

3,511a 
3,527a 
3,990b 

0,710a 
0,717a 
0,762b 

2,107a 
2,607b 
2,576b 

0,309a 
0,361b 
0,366b 

2,905a 
2,775a 
2,745a 

7,790a 
8,225c 
8,070b 

3,815a 
4,195b 
4,250b 

�UHGQLR� 
dla odmian 
Mean for 
varieties 

Legat 
Polo 
Parys 

Markiz 

5,196a 
4,988a 
4,857a 
5,333a 

2,657a 
2,620a 
2,662a 
2,671a 

3,575a 
3,570a 
3,515a 
3,676a 

0,717a 
0,680a 
0,685a 
0,730a 

2,556a 
2,486a 
2,407a 
2,430a 

0,341a 
0,369a 
0,350a 
0,345a 

2,822b 
2,967b 
2,672a 
2,905b 

8,255b 
8,065b 
7,485a    
8,028b 

4,113b 
4,058b 
3,872a 
4,086b 

�UHGQLR� 
dla terminów 

siewu 
Mean  

for sowing date 

I 
II  
III  

4,834a 
5,153b 
5,293b 

2,539a 
2,644b 
2,774c 

3,432a 
3,490a 
3,847b 

0,673a 
0,701c 
0,735c 

2,266a 
2,547b 
2,596b 

0,348a 
0,371b 
0,374b 

2,789a 
2,829a 
2,834a 

7,677a 
8,049b 
8,149b 

3,789a 
4,065b 
4,242c 
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6WZLHUG]RQR�LVWRWQ\�ZSá\Z�WHUPLQX�VLHZX�QD�]DZDUWR�ü�DPLQRNZDVyZ�Z�Qa-
VLRQDFK�áXELQX��:UD]�]�RSy(QLDQLHP�WHUPLQX�VLHZX�]ZL
NV]DáD�VL
�QD�RJyá�]DZDr-
WR�ü�EDGDQ\FK�DPLQRNZDVyZ��7HUPLQ\�VLHZX�RGG]LDá\ZDá\�LVWRWQLH�QD�VNáDG�DPi-
QRNZDVRZ\�ELDáND�áXELQX��1DMPQLHMV]H�]PLDQ\�SRG�ZSá\ZHP�WHJR�F]\QQLND�do-
W\F]\á\�W\UR]\Q\��D�QDMZL
NV]H�–�ZDOLQ\��6WZLHUG]RQR�RGZURWQ��]DOH*QR�ü�PL
dzy 
]DZDUWR�FL��ELDáND�Z�QDVLRQDFK��D�LOR�FL��]DZDUW\FK�Z�QLP�DPLQRNZDVyZ��1D�Uy-
VXQNX���SU]HGVWDZLRQR�]DOH*QR�ü�PL
G]\�]DZDUWR�FL��ELDáND�D�]DZDUWR�FL��QDMZD*�
QLHMV]HJR�DPLQRNZDVX� áXELQX�–� OL]\Q\��2GZURWQLH�SURSRUFMRQDOQ�� ]DOH*QR�ü�PL
�
G]\�NRQFHQWUDFM��D]RWX�D�]DZDUWR�FL��OL]\Q\�Z�ELDáNX�LQQ\FK�RGPLDQ�áXELQX�*yáWHJR�
Z\ND]DOL�WDN*H�:RMQRZVND�L�LQ����������=�DQDOL]\�GDQ\FK�X]\VNDQ\FK�Z�EDGDQLach 
ZáDVQ\FK�Z\QLND��*H�RSy(QLDQLH�WHUPLQX�VLHZX�SRZRGXMH�VWUDW\�]ZL�]DQH�]�PQLHj-
V]��]DZDUWo�FL��ELDáND��DOH�MHJR�SORQ�QLH�XOHJD�D*� WDN�GX*HM�UHGXNFML��1D�SU]\NáDG�
w RGQLHVLHQLX�GR�OL]\Q\�]ZL
NV]HQLH�MHM�]DZDUWR�FL�QD�VNXWHN�RSy(QLRQHJR�R���Wy-
godnie siewu Z\QRVLáR������SRGF]DV�JG\�]PQLHMV]HQLH�]DZDUWR�FL�ELDáND�– 8,3%. 
1LH�VWZLHUG]RQR�Z\UD(QLHM�Uy*QLF\�Z�UHDNFML�EDGDQ\FK�RGPLDQ�QD�RSy(QLDQLH�WHr-
PLQX� VLHZX�Z� RGQLHVLHQLX� GR� ]PLDQ\� VNáDGX� DPLQRNZDVRZHJR� ELDáND�� 2GPLDQ\�
termoneutralne i nietermoneutralne reagowDá\� SRGREQ�� ]Z\*N�� ]DZDUWR�FL� EDGa-
Q\FK�DPLQRNZDVyZ�QD�VNXWHN�RSy(QLDQLD�WHUPLQX�Z\VLHZX�Qasion. 

 
 Rys. 3.�=DOH*QR�ü�PL
G]\�]DZDUWR�FL��ELDáND�L�OL]\Q\�Z�QDVLRQDFK�áXELQX�*yáWHJR 
 Fig. 3. Protein content in relation to lysine content in yellow lupine seeds 

WNIOSKI 

1. :UD]�]�RSy(QLDQLHP�WHUPLQX�VLHZX�LVWRWQLH�]PQLHMV]DáD�VL
�]DZDUWR�ü�ELDáND�
Z�QDVLRQDFK�]DUyZQR�WHUPRQHXWUDOQ\FK�MDN�L�QLHWUPRQHXWUDOQ\FK�RGPLDQ�áXELQX�*yá�
WHJR��=DOH*QR�FL�WDNLHM�QLH�VWZLHUG]RQR�MHG\QLH�Z�SU]\SDGNX�RGPLDQ\�3ROR�� 

2. 1DMZL
FHM� ELDáND� ]� MHGQRVWNL� SRZLHU]FKQL� GRVWDUF]Dá\�Z� RE\GZX� ODWDFK�
EDGD��RGPLDQ\�R�QLH]GHWHUPLQRZDQ\P�W\SLH�Z]URVWX��3ROR�L�3DU\V��NWyUH�FKDUDk-
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WHU\]RZDá\� VL
� Z\VRNLP� SORQHP� QDVLRQ� RUD]� GX*�� ]DZDUWR�FL�� ELDáND�� ]QDF]QLH�
PQLHMV]H�SORQ\�ELDáND�X]\VNDQR�Z�SU]\SDGNX�RGPLDQ�/egat i Markiz.  

3. :UD]�]�RSy(QLHQLHP�WHUPLQX�VLHZX�]PQLHMV]Dá�VL
�SORQ�L�]DZDUWR�ü�ELDáND�
Z� QDVLRQDFK�� 'ODWHJR� QDMZL
NV]\� SORQ\� ELDáND� X]\VNDQR� ZyZF]DV�� JG\� áXELQ�
Z\VLHZDQ\�E\á�Z�PLDU
�ZF]H�QLH��F]\OL�Z�GZyFK�SLHUZV]\FK�WHUPLQDFK��2bQL*ND�
SORQX�ELDáND�QD�VNXWHN�RSy(QLHQLD�WHUPLQX�VLHZX�WHUPRQHXWUDOQ\FK�RGPLDQ�áXELQX�
*yáWHJR�E\áD�PQLHMV]D�QL*�RGPLDQ�QLHWHUPRQHXWUDOQ\FK�� 

4. %LDáNR�EDGDQ\FK�RGPLDQ�áXELQX�*yáWHJR��/HJDW��3ROR��3DU\V�L�0DUNL]�QLH�
Z\ND]\ZDáR� GX*HJR� ]Uy*QLFRZDQLD� SRG�Z]JO
GHP� ]DZDUWR�FL� EDGDQ\FK� DPLQo-
kwasów.�,VWRWQH�Uy*QLFH�VWZLHUG]RQR�MHG\QLH�PL
G]\�RGPLDQ��0DUNL]�D�SR]RVWa-
á\PL�RGPLDQDPL�Z�RGQLHVLHQLX�GR�]DZDUWR�FL�W\UR]\Q\��OHXF\Q\�L�IHQ\ORDODQLQ\� 

5. 7HUPLQ�VLHZX�PLDá�LVWRWQ\�ZSá\Z�QD�VNáDG�DPLQRNZDVRZ\�ELDáND�áXELQX��
:UD]� ]�RSy(QLDQLHP� WHUPLQX� VLHZX�]ZL
NV]DáD� VL
�QD�RJyá�]DZDUWR�ü�EDGanych 
DPLQRNZDVyZ�Z�ELDáNX�áXELQX��1DjZL
NV]H�]PLDQ\�SRG�ZSá\ZHP�WHJR�F]\QQLND�
GRW\F]\á\�ZDOLQ\��D�QDMZL
NV]H�– tyrozyny. 
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A bst ract .  The experiments were carried out in the Institute of Soil Science and Plant Cultivation, 

National Research InstiWXWH�LQ�3XáDZ\��3RODQG���,Q�WKH�FRQGXFWHG�H[SHULPHQWV�GLIIHUHQW�YDULHWLHV�RI�OXSLQH�
were considered as well as various sowing dates. Four cultivars of yellow lupine were considered: Legat 
and Polo (thermo-neutral), Parys and Markiz  (thermo-dependent), as well as three different sowing dates: 
1st- early (beginning of April), 2nd- two weeks after the early sowing date, 3rd- four weeks after the early 
sowing date. Estimation of protein, fat, ash and alkaloids concentration was performed at the Institute of 
Agrophysics PAS in Lublin by using an Oxford QN 1000 spectrophotometer. The highest yield of protein 
from unit area was obtained, in both years of the research, for the varieties Polo and Parys which were 
characterized by high yield of seeds and high protein content. Considerably lower yields were obtained in 
these conditions in the case of the Legat and Markiz varieties. Sowing date modified the level of protein 
yields. Together with its delay, yields and protein content in the seeds decreased. Therefore, the highest 
yields of protein were obtained in objects where lupine was sown moderately early, i.e. at two first dates. 
The decrease of protein yield in consequence of sowing date delay was less in the case of thermo-neutral 
varieties of lupine than non-thermo-neutral ones, all the more so as thermo-neutral varieties reacted with 
less decrease of seed yield in these conditions. Protein content of examined varieties: Legat, Polo, Parys 
and Markiz did not show any big differentiation in respect of tested amino acids concentration. The differ-
ences in amino acid composition between particular varieties were in the range of 2-11%. Concentration 
of all examined amino acids increased together with delay of sowing date. The least changes under the 
influence of this factor concerned tyrosine, and the greatest – valine.  

K eyords: Lupinus luteus L., sowing date, growth and development of plants,  thermo-neutral 
varieties, yielding, chemical composition, amino acids 


