
��������R��������LF��LR������������

,QGLDQ�-RXUQDO�RI�3ODQW�DQG�6RLO
9ROXPH���1XPEHU����-XO����'HFHPEHU�����
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)HUWLJDWLRQ�����D��WR��FKLHYH�6XVWDLQDELOLW�

/.�-DLQ����3�3DUH�D�����&KRXGKDU����6���5DWQRR�

�XWKRU�V� �IILOLDWLRQ�� �$VVLVWDQW� 3URIHVVRU��'HSDUWPHQW�RI�$JURQRP��� �$VVLVWDQW� 3URIHVVRU��'HSDUWPHQW� RI� 6RLO� 6FLHQFH�� �/DE�
$VVLVWDQW��'HSDUWPHQW�RI�6RLO�6FLHQFH���'HDQ��'HSDUWPHQW�RI�(QWRPRORJ���&ROOHJH�RI�$JULFXOWXUH��$JULFXOWXUH�8QLYHUVLW���-RGKSXU��
6XPHUSXU����������3DOL��5DMDVWKDQ��,QGLD�

�R��WR�FLWH�WKLV�DUWLFOH�

/.�-DLQ��+3�3DUHZD��$�&KRXGKDU���HW��DO��)HUWLJDWLRQ��$�ZD��WR�$FKLHYH�6XVWDLQDELOLW���,QGLD��,QGLDQ�-�3ODQW�6RLO�������������������

3ODQWV�QHHG����HOHPHQWV�IRU�FRPSOHWLRQ�RI�JURZWK�DQG�GHYHORSPHQW�VXFFHVVIXOO���7KH�UROH�DQG�EHKDYLRXURI�WKHVH�
PLQHUDO�QXWULHQWV�LQ�VRLO�LV�GLIIHUHQW�LQ�FRQWH[W�WR�WKHLU�PRELOLW�� LQ�VRLO�DQG�UHDFWLRQ�ZLWK�RWKHU�QXWULHQWV� LQ�VRLOV��
7KH� LPPRELOLW��RI� QXWULHQWV� LQ� VRLO�PDNHV� WKH�QXWULHQWV�GHILFLHQW�� ,QGLVFULPLQDWH�XVH� RI�QLWURJHQRXV� IHUWLOL]HUV� LV�
GDPDJLQJ�VRLO�DQG�JURXQG�ZDWHU�UHVRXUFHV�EHVLGHV�ORZHU�HIILFLHQF��WR�FURS�SODQWV��7KH�QLWURJHQ�IURP�IHUWLOL]HUV�DIWHU�
FRQYHUWLQJ�LQ�QLWUDWH�WKURXJK�PLFURELDO�DFWLRQ�SDUWLFXODUO��EDFWHULD�UHVLGLQJ�LQ�WKH�VRLO�HQWHUV�LQWR�VWUHDPV�DQG�ULYHUV�
DIWHU�OHDFKLQJ�LQWR�JURXQGZDWHU�DQG�ZDVKHV�RXW�RI�WKH�VRLO�VXUIDFH�%DODQFHG�IHUWLOL]HU�L�H���XVH�RI�IHUWLOL]HU�QXWULHQWV�
LQ�ULJKW�SURSRUWLRQ�DQG�LQ�DGHTXDWH�DPRXQW�DUH�FRQVLGHUV�DV�SURPLVLQJ�DJUR�WHFKQLTXHV�WR�VXVWDLQ��LHOG��LQFUHDVH�
IHUWLOL]HU�XVH�HIILFLHQF��DQG�WR�UHVWRUH�VRLO�KHDOWK�7KH�QHHG�RI�WKH�KRXU�LV�WKHUHIRUH��PD[LPL]LQJ�WKH�SURGXFWLRQ�SHU�
XQLW� GURS�RI�ZDWHU��7KH� IROLDU� DSSOLFDWLRQ�PDNHV� WKH�DYDLODEOH� SODQW� QXWULHQWV� DW� DSSURSULDWH� WLPH� DQG� DPRXQW�
)HUWLOL]HU�DSSOLFDWLRQ�DORQJ�ZLWK�LUULJDWLRQ�ZDWHU�WKURXJK�PLFUR�LUULJDWLRQ�V�VWHPL�H�VSULQNOHU�DQG�GULS�LUULJDWLRQDUH�
PRVW�DGYDQFHG�DQG�HIILFLHQW�SUDFWLFH�RI�IHUWLOL]DWLRQ�SDUWLFXODUO��IRU�GHJUDGHG�VRLOV�OLNH�SUREOHPDWLF�VRLOV��OLJKW�VRLOV��
VORSS��VRLOV�UHGXFH�WKH�IHUWLOL]HU�HIILFLHQF��E��IL[DWLRQ��OHDFKLQJ�ORVVHV��GHQLWULILFDWLRQ��UHDFWLRQ�ZLWK�RWKHU�QXWULHQWV�

.H��RUGV��)HUWLJDWLRQ��0LFUR�LUULJDWLRQ��&URS�3URGXFWLRQ�

�EVWUDFW

&RUUHVSRQGLQJ��XWKRU���3�3DUH�D��$VVLVWDQW� 3URIHVVRU��'HSDUWPHQW� RI�'HSDUWPHQW�RI� 6RLO�6FLHQFH��&ROOHJH�RI�$JULFXOWXUH�
�$JULFXOWXUH�8QLYHUVLW��-RGKSXU��6XPHUSXU����������3DOL��5DMDVWKDQ��,QGLD�

(�PDLO��MDLQORNHVK���JPDLO�FRP

,QWURGXFWLRQ

7KH�HVVHQWLDO�PLQHUDOV�QXWULHQWV�DUH�WDNHQ�XS�E��SODQWV�
LQ�GLIIHUHQW�IRUPVOLNH�VLQJOH�RU�FRPSOH[�DV�GHVFULEHG�
LQ�7DEOH����+LJKO��VROXEOH�SRWDVVLXP�DQG�QLWURJHQ�
EDVHG� IHUWLOL]HUV� FDQ�EH� HDVLO��ZDVKHG�RXW� WKH� VRLO��
DQG� SKRVSKDWH� IHUWLOL]HUV� FDQ� DWWDFK� WKHPVHOYHV� WR�
LRQV�RI�DOXPLQXP�DQG�LURQ�LQWR�FKHPLFDOO��LQVROXEOH�
IRUP�IRU�SODQWV��&HUWDLQ�SK�VLRFKHPLFDO�SURSHUWLHV�
RI�VRLO�L�H��S+��PRLVWXUH�VWDWXV��WHPSHUDWXUH�H[WUHPHV�
PD��UHQGHU�D�QXWULHQW�RU�QXWULHQWV�XQDYDLODEOH�WR�WKH�
SODQW�URRW�

,Q�RXU�FRXQWU��DQG�LQ�5DMDVWKDQ�WKH�FRQVXPSWLRQ�
RI�IHUWLOL]HUV�LV�QRW�LQ�UHFRPPHQGHG�UDWLR�L�H������DV�
DFFHSWHG�IRU�PDFUR�OHYHO�PRQLWRULQJ�RI�FRQVXPSWLRQ�

RI�SODQW�QXWULHQWV�IRU�WKH�FRXQWU���$FFRUGLQJ�WR�WKH�
)HUWLOLVHU�$VVRFLDWLRQ�RI�,QGLD��)$,���WKH�13.�UDWLR�
LQ�WKH�FRXQWU��KDV�UHDFKHG������������LQ����������7KH�
13.�UDWLR�ZDV�FORVHVW�WR�WKH�LGHDO�UDWLR�LQ�WKH��HDU�
���������ZKHQ�LW�ZDV����������7KHUH�LV�ZLGH�YDULDWLRQ�
LQ�UDWLR�DQG�DOVR�WKH�PRQVRRQ�EHKDYLRXUUHVWULFWVWKH�
DYDLODELOLW��RI�WKHVH�PLQHUDO�QXWULHQWVZLWK�WKH�IDFH�
RI�SODQW�QHHGV��7KH�FRQWLQXRXV�XVH�RI�1�IHUWLOL]HUV�
DORQH�RU�ZLWK�LQDGHTXDWH�3�DQG�.�DSSOLFDWLRQ�KDV�
OHG� WR�PLQLQJ�RI�QDWLYH�VRLO�3�DQG�.��7KH�UHDGLO��
DYDLODEOH�QXWULHQWV�DUH�PRUH�HDVLO��XWLOL]HG��DV�WKH��
DUH�GLUHFWO��DYDLODEOH� WR�D�SODQW�ZKLOH� OHVV�VROXEOH�
LRQV�OLDEOH�WR�FRPELQHG�ZLWK�RWKHU�IUHH�LRQV�VXFK�DV�
FDUERQDWH��ELFDUERQDWH��K�GUR[LGH��HWF��LQWR�WKH�VRLO�
VROXWLRQ� DQG� EHFDPH� XQDYDLODEOH� WR� FURS� SODQWV��
7KHVH�SKHQRPHQRQ�RU�EHKDYLRU�RI�QXWULHQWV�LQ�VRLOV�
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in�uences�their�availability�or�ef�ciency�of�applied�
fertilizers� in� soils.� The� fertilizer� use� ef�ciency� of�
PDMRU�QXWULHQWV�LV�JLYHQ�LQ�7DEOH���

�D�VHV�RI�OR����W�LH�W��VH�HIILFLH�F�

7KH�QXWULHQWV�DUH�RQO��WDNHQ�E��SODQWV�ZLWK�ZDWHU�
WKXV� RSWLPXP�PRLVWXUH� LV� UHTXLUHG� IRU� DFKLHYLQJ�
ef�ciency�of�fertilizers.�The�FUE�of�N�is�ranges�from�
30-50%�and�of�phosphorus�is�15-20%.�The�ef�ciency�
RI�XWLOL]DWLRQ�RI�FKHPLFDO�IHUWLOL]HUV�LV�YHU��ORZ��,W�KDV�
been�reported� that�nitrogen�use�ef�ciency� seldom�
H[FHHGV�����XQGHU�ORZODQG�DQG�����XQGHU�XSODQG�
FRQGLWLRQV��,Q�FDVH�RI�SKRVSKRURXV�DQG�SRWDVVLXP��
the� ef�ciency� hardly� exceeds� 20%.�Different�NPK�
FRPELQDWLRQV� FDQ� EH� PDGH�� GHSHQGLQJ� RQ� WKH�
DSSOLFDWLRQ�UHTXLUHG��7KH�IROORZLQJ�DUH�WKH�SRVVLEOH�
causes�of�nutrient�de�ciency.

•� 7KH�ORVV�RI�1�WKURXJK�OHDFKLQJ�DQG�YRODWLOL]DWLRQ�

•� The�losses�of�N�through�denitri�cation.

•� The��xation�of�phosphorus�in�Fe�and�Al�oxides.

•� 7KH�SKRVSKRUXV�FRQYHUWHG�LQWR�LQVROXEOH�IRUP�

•� ,PEDODQFHG� XVH� RI� 3� �� .� IHUWLOLVHUV� DQG� DOVR�
OLPLWHG�VXSSO��

•� $IIHFW�GH�VWDELOL]H�SULFHV�LQ�,QWHUQDWLRQDO�PDUNHW��

•� ,Q�,QGLD�1�.�XVH�UDWLR�LV�SUREDEO��FORVHU�WR�������
ZKLOH�WKH�LGHDO�UDWLR�H[SHFWHG�LV����

)H�WL�DWLR�

([SHULPHQWDO� HYLGHQFHV� VKRZ� WKDW� QHDUO�� DOO�
WKH� HOHPHQWV� DUH� DEVRUEHG� PRUH� RU� OHVV� UHDGLO��

E�� WKH� OHDYHV� RI� YDULRXV� SODQWV� �)LJ����� )HUWLOLVHU�

HOHPHQWV� ZKLFK� DUH� DEVRUEHG� WKURXJK� URRWV� FDQ�

be�absorbed�with�equal� ef�ciency� through� foliage�

�5DR��HW�DO����������,Q�WKLV�FRQWHVW��ULJKW�FRPELQDWLRQ�

RI� ZDWHU� DQG� QXWULHQWV� LV� WKH� NH�� IRU� KLJK� �LHOG�

DQG� TXDOLW�� RI� SURGXFH�� )HUWLJDWLRQ� LV� GHULYHG�

IURP� WKH� ZRUG� �IHUWLOL]HU�� DQG� �LUULJDWLRQ�� ,W� LV�

WKH� DSSOLFDWLRQ�RI� IHUWLOL]HU�GLVVROYHG� LQ� LUULJDWLRQ�

ZDWHU� LQ� HLWKHU� RSHQ� RU� FORVHG� V�VWHP� L�H��� OLQHG�

RU� XQOLQHG� RSHQ� GLWFKHV� DQG� VSULQNOHU� RU� WULFNOH�

systems,�respectively.�Fertigation�is�also�de�ned�as�

�eld� technique� which� preciselydelivers� the� plant�

QXWULHQWV�YLD�LUULJDWLRQ�V�VWHP�LQWKH�FURS�URRW�]RQH�

DV�SHU�FURS�GHPDQGGXULQJ�FURS�JURZLQJ�VHDVRQ�,Q�

WKLV�PHWKRG�OLTXLG�IHUWLOL]HU�DV�ZHOO�DV�ZDWHU�VROXEOH�

)HUWLJDWLRQ��$�ZD��WR�$FKLHYH�6XVWDLQDELOLW�

)LJ�����0HWKRG�RI�IHUWLOL]HU�LQFRUSRUDWLRQ�LQ�,UULJDWLQJ�ZDWHU

7DEOH����7KH�IRUPV�RI�DEVRUSWLRQ�RI�QXWULHQWV�

�EVRUEHG�DV�VLQJOH�QXWULHQW�LRQ �EVRUEHG�LQ�D�FRPELQHG�IRUP

1XWULHQW�HOHPHQWV )RUPV�DEVRUEHG�E��SODQWV 1XWULHQW�HOHPHQWV )RUPV�DEVRUEHG�E��SODQWV

3RWDVVLXP� .� 1LWURJHQ� $PPRQLXP��1+
�
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fertilizers� are� used� and� fertilizer� use� ef�ciency� is�
increased�from�80�to�90�per�cent.It�is�an�ef�cient�and�
DJURQRPLFDOO��FRPSUHKHQVLYH�PHWKRG�RI�SURYLGLQJ�
VROXEOH�SODQW�QXWULHQWV�GLUHFWO�� WR� WKH�DFWLYH�SODQW�
URRW� ]RQH�� 7KH� LQFUHDVLQJ� DUHD� RI�PLFUR�� LUULJDWHG�
FURSV�SURYLGHV�DQ�H[FHOOHQW�RSSRUWXQLW��WR�H[SORUH�
QHZ�PHWKRGV�RI�SURYLGLQJ�FRPSOHWH�DQG�EDODQFHG�
SODQW�QXWULHQW�SURJUDPV�WKDW�KDYH�WKH�SRWHQWLDO�WR�
LPSURYH� SODQW� KHDOWK� DQG� LQFUHDVH� �LHOGV� �=DIDUL�
DQG�0RKDPPDGL��������

:���)H�WL�DWLR��

Nutrients� balancing� and� fertilizer� use� ef�ciency�
FDQ� EH� DFKLHYHG� E�� DGRSWLQJ� PRGHUQ� PHWKRG� RI�
ZDWHU� DQG� IHUWLOL]HU� DSSOLFDWLRQL�HIHUWLJDWLRQ�� 7KH�
IHUWLJDWLRQ�FRPELQHV�WKH�WZR�PDLQ�LQSXWV�L�H��ZDWHU�
DQG� QXWULHQWV� LQ� SODQW� JURZWK� DQG� GHYHORSPHQW�
�)LJ�� ���� 7KH� DSSOLFDWLRQ� RI� IHUWLOL]HUV� WKURXJK�
IHUWLJDWLRQ� HQVXUHV� DSSOLFDWLRQ� RI� WKH� IHUWLOL]HUV�
GLUHFWO��WR�WKH�SODQW�URRWV��'ULS�LUULJDWLRQ�HQDEOHV��
WKH� DSSOLFDWLRQ� RI� ZDWHU�VROXEOH� IHUWLOL]HUV� DQG�
RWKHU� FKHPLFDOV� DORQJ� ZLWK� LUULJDWLRQ� ZDWHU�
uniformly� and� more� ef�ciently� in� the� root� zone�
RI� FURS��7KH� H[SHQVLYH� VXSSO��RI� QXWULHQWV� LQ� WKH�
IRUP� RI� IHUWLOL]HUV� ZDV� D� NH�� IDFWRU�� DORQJ� ZLWK�
LPSURYHG�LUULJDWLRQ�V�VWHP�DQG�DGHTXDWH�VXSSOLHV�
RI�ZDWHU�ZLWK�QXWULHQWV��LQ�WKH�VXEVWDQWLDO� LQFUHDVH�
in� yields� and� fertilizer� use� ef�ciency.� Kumar� and�
Singh� (2002)� reported� that� nutrient� use� ef�ciency�
LQ�IHUWLJDWLRQ�LQFUHDVHV�DV�D�UHVXOW�RI�FRQWUROOHG�DQG�
UHJXODU� DSSOLFDWLRQ� RI� IHUWLOL]HUV�� 7KH� DJULFXOWXUDO�
chemicals�can�be�applied�more�ef�ciently�with�drip�
LUULJDWLRQ�DQG�RQO��WKH�FURS�URRW�]RQH�LV�LUULJDWHG��
QLWURJHQ�DOUHDG��LQ�WKH�VRLO�LV�OHVV�VXEMHFW�WR�OHDFKLQJ�

ORVVHV�� DQG�DSSOLHG� IHUWLOL]HU�1�FDQ� EH� XVHG�PRUH�
ef�ciently.� Monitoring� and� control� of� real-time�
VRLO�� SODQW� DQG� ZHDWKHU� FRQGLWLRQV� DUH� QHFHVVDU��
IRU�LQWHOOLJHQW�LUULJDWLRQ�DQG�IHUWLOL]DWLRQ�WR�DFKLHYH�
success�(Karaşahinet�al.,�2018).�The�urgent�need�of�
IHUWLJDWLRQ�LV�DV�IROORZV�

•� If� de�ciency� of� any� nutrient� is� observed/
QXWULHQW�QRW�DSSOLHG�HDUOLHU�SHDN�GHPDQG�IRU�
DQ�LPPHGLDWH�RU�TXLFN�JURZWK�UHVSRQVH�

•� In� problematic� soils,� delayed� �xation� or�
FRQYHUVLRQ�LQ�XQDYDLODEOH�IRUPV�RI�QXWULHQWV�

•� When�soil�is�de�cient�in�a�nutrient.

•� 8QGHU� OLPLWHG� IHUWLOL]HU� DYDLODELOLW�� PHDQV�
ZLGH�GHPDQG�DQG�VXSSO��JDS

•� &KDQFHV��IRU�JURXQG�ZDWHU�FRQWDPLQDWLRQ

•� 3ODQWV�XQGHU�VWUHVV�FRQGLWLRQV

•� ,Q� VRPH� VWDWHV� OLNH� 3XQMDE��+DU�DQD�� SDUWV� RI�
5DMDVWKDQ�JURXQG�ZDWHU�VDPSOHV�KDG�1LWUDWH�1�
RI����PJ�/�FDXVHV�KXPDQ�KHDOWK�LVVXH��

�LVWR���RI�IH�WL�DWLR��

This�technique�was��rst�started�in�the�late�1960's�
in� Israel.� In� the� year� 1970�Arscott� �rst� reported�
WKDW�XUHD� DSSOLHG� WKURXJK�LUULJDWLRQ� V�VWHP�ZDV�
more� ef�cient� than� hand� broadcasting� on� soil�
surface.�Now,�it�became�a�hi-tech,�ef�cient�and�a�
SRWHQWLDO�PHWKRG�LQ�PRGHUQ�DJULFXOWXUH�UHVXOWLQJ�
LQ�KLJKHU��LHOGV�ZLWK�LPSURYHG�TXDOLW��RI�WKH�FURS�
SURGXFH�

&URS� VXLWHG� IRU� IHUWLJDWLRQ�� ,Q� ,QGLD�IHUWLJDWLRQ� LV�
QRW� FRPPRQ� IRU� IRRG� FURSV�� 7R� D� OLPLWHG� H[WHQW��
IHUWLJDWLRQ� LV� XVHG� IRU� FDVK� FURS� OLNH� 6XJDUFDQH��
FRWWRQ� DQG� FDVWRU�� 2UFKDUG� FURSV� OLNH� EDQDQD��
FLWUXV��JXDYD��SRPHJUDQDWH��YHJHWDEOHV�OLNH�WRPDWR��
chilli,� brinjal,� lady� �nger� cabbage,� clusterbean,�
cauli�ower� etc.� and� �owers� are� the� major� crops�
XQGHU�IHUWLJDWLRQ�

�G�D�WD�HV�RI�)H�WL�DWLR�

•� ,QFUHDVHG�LQ��LHOG�E���������

•� 1XWULHQWV�DQG�ZDWHU�LV�VXSSOLHG�QHDU�WKH�DFWLYH�
URRW�]RQH� WKURXJK�IHUWLJDWLRQ�ZKLFK�UHVXOWV� LQ�
JUHDWHU� DEVRUSWLRQ� E�� WKH� FURSV� DQG� LPSURYH�
fertilizer� use� ef�ciency� ranges� between� 80-90�
SHU�FHQW��ZKLFK�KHOSV�WR�VDYH�D�PLQLPXP�RI����
SHU�FHQW�RI�QXWULHQWV

•� )HUWLOL]HU� DSSOLFDWLRQ� LV� PRUH� DFFXUDWH� DQG�
XQLIRUP�GLVWULEXWLRQ�

)HUWLJDWLRQ��$�ZD��WR�$FKLHYH�6XVWDLQDELOLW�

7DEOH����&RQVXPSWLRQ�RI�IHUWLOL]HUV�LQ�,QGLD�����������

�JUL�LQSXWV &RQVXPSWLRQV 8VH�HIILFLHQF�����

)RRG�JUDLQ�
SURGXFWLRQ

�����0LOOLRQ�WRQQHV �

)HUWLOL]HU��,Q�
WHUPV�RI�13.�

�������/DNK�WRQQHV �

1 �������/DNK�WRQQHV ������

3 ������/DNK�WRQQHV �����

. ������/DNK�WRQQHV �����

0LFUR�QXWULHQWV � ���

3HU�KD�
FRQVXPSWLRQ�
�.J��,QGLD

����� �

3HU�KD�
FRQVXPSWLRQ�
�.J��5DMDVWKDQ

�������������ODNK�
WRQQHV�

�

�6RXUFH��$JULFXOWXUH�VWDWLVWLFV�DW�D�JODQFH��������
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)HUWLJDWLRQ��$�ZD��WR�$FKLHYH�6XVWDLQDELOLW�

•� 1XWULHQW�FDQ�EH�DSSOLHG�DV�SHU�SODQW�UHTXLUHPHQW�

•� 0LQLPL]HV�QXWULHQW� ORVVHV� WKURXJK� OHDFKLQJ���
(YDSRUDWLRQ�

•� 1XWULHQWV�DUH�LPPHGLDWHO��DYDLODEOH�WR�SODQW�

•� 6DYLQJ�LQ�WLPH��ODERXU��HQHUJ��VXEVWDQWLDOO��

•� +HOSV�LQ�HIIHFWLYH�ZHHG�PDQDJHPHQW�

•� 2SWLPL]LQJ� QLWURJHQ� IHUWLOL]HU� XVH� ZLOO� KHOS�
UHGXFH� WKH� DPRXQW� RI� QLWURXV� R[LGH� UHOHDVHG�
IURP�WKH�VRLO�

•� &RQWURO�RI�QXWULHQW�ORVVHV

•� 'HFUHDVH�LQ�HQYLURQPHQWDO�SROOXWLRQ��HVSHFLDOO��
E��SUHYHQWLQJ�QLWURJHQ�OHDFKLQJ

•� $YRLGV�VRLO�SUREOHPV

•� /RZHU�GRVH�RI�IHUWLOL]HU�UHTXLUHG�DQG�ORZ�FRVW

•� 1XWULHQWV�DUH�DYDLODEOH�DW�NH��JURZWK�VWDJH�

•� $EOH�WR�XVH�VSHFLDO�IHUWLOL]HUV�WR�SUHYHQW�PLQHUDOV�
de�ciencies

•� 5HODWLYHO��ORZ�FRVW�

•� 1R�IROLDU�EXUQ��ZLWK�.12
�
�RU�.

�
62

�
�

•� Improved�yield�and��ber�quality�parameters

�LPLWDWLR�V

•� ,QLWLDO�LQYHVWPHQW�DUHKLJK�LQ�WKH�LQVWDOODWLRQ�RI�
IHUWLJDWLRQ�V�VWHP�

•� &KHPLFDO� UHDFWLRQ� LQ� GULS� V�VWHP� OHDGLQJ� WR�
FRUURVLRQ�DQG�SUHFLSLWDWLRQ�RI�IHUWLOL]HU�

•� &ORJJLQJ�RI�HPLWWHU�GXH�WR�SUHFLSLWDWLRQ�

•� 6RPHWLPH�QRW�XQLIRUP�DSSOLFDWLRQ��FRQFHQWUDWLRQ�
RI� WKH� VROXWLRQ� GHFUHDVHV� DV� VROXWLRQ� GLVVROYH��
OHDGLQJ�WR�SRRU�QXWULHQW�SODFHPHQW�

•� 3RVVLEOH�SUHVVXUH�ORVV�LQ�WKH�PDLQ�LUULJDWLRQ�OLQH�

•� 3RWHQWLDO�QXWULHQW�LPEDODQFH�ZLWK�VLQJOH�QXWULHQW�
DSSOLFDWLRQ�

•� 2QO�� D� OLPLWHG�DPRXQW� RI� WKH�QXWULHQW� FDQ�EH�
DSSOLHG�DW�RQH�WLPH�

•� 3RVVLELOLW��RI�IROLDU�EXUQ��ZLWK�KLJK�FRQFHQWUDWLRQV��
DQG�OHDI�GDPDJH��1HFURVLV���EXUQLQJ�

•� ,QFRPSDWLELOLW��ZLWK�FHUWDLQ�RWKHU�DJURFKHPLFDOV�

•� 7KH� ULVN� RI� ZDVKLQJ� RI� WKH� QXWULHQWV� LV� KLJK�
GXULQJ�WKH�NKDULI�VHDVRQ

•� 5RRWV�UHPDLQ�DLUOHVV�GXH�WR�IUHTXHQW�LUULJDWLRQ�
LQ�KHDY��VRLOV

•� ,QVWDOODWLRQ� DQG� RSHUDWLRQ� QHHGV� H[SHULHQFHG�
VWDII�

•� 5LVNV�RI�FORJJLQJ�RI�GULSSHUV�ZLWK�SUHFLSLWDWLRQ�
RI�LQVROXEOH�VDOWV

��D�DFWH�LVWLFV�RI�IH�WLOL�H��V�LWDEOH�IR��IH�WL�DWLR��

•� )HUWLOL]HU� VKRXOG� KDYH� KLJK� QXWULHQW� FRQWHQW�
DQG�UHDGLO��DYDLODEOH�WR�SODQWV�

•� Almost� 100� percent� water� soluble� at� �eld�
WHPSHUDWXUH��

•� 1R� SUHFLSLWDWLRQ� DQG� QR� FORJJLQJ� RI� HPLWWHUV�
and��lters.

•� /RZ�FRQWHQW�RI�LQVROXEOH�V���������

•� )HUWLOL]HUV�PXVW�FRPSDWLEOH�ZLWK�HDFK�RWKHU�

•� 1HJOLJLEOH�LQWHUDFWLRQ�ZLWK�LUULJDWLRQ�ZDWHU��

•� 1R�GUDVWLF�FKDQJHV�RI�ZDWHU�S+�

•� %DODQFHG� QXWULHQW� FRQWHQW� DV� SHU� FURSV� QHHG�
DQG�VKRXOG�EH�FRPSOHWH�

)DFWR�V�L�IO�H�FL���DEVR�SWLR��RI�PL�H�DO���W�LH�WV

7KH�VXLWDELOLW��RI�D�IHUWLOL]HU�WKURXJK�PLFUR�LUULJDWLRQ�
LV�GHSHQGV�RQ�VROXELOLW��LQ�ZDWHU��WHPSHUDWXUH�DQG�
LWV� UHDFWLRQ� ZLWK� VRLO� SDUWLFOHV� �FOD�� FRPSRQHQWV��
DQG� RWKHU�PLQHUDOV�� )XUWKHU� LW� LV� DIIHFWHG�E�� FURS�
W�SH��JURZWK�VWDJH�DQG�GXUDWLRQ��

•� 6ROXELXOLW��RI�IHUWLOL]HUV

•� &RPSDWDELOLW��RI�IHUWLODHUV

•� 6RLO�UHDFWLRQ

•� 6RLO�FDWLRQ�H[FKDQJH�FDSDFLW�

•� 6ROXWLRQ�FRQFHQWUDWLRQ�

•� 6WDJHV�RI�FURSJURZWK

•� 6SHFLHV�DQG�YDULHW��

•� 4XDOLW��RI�LUULJDWLRQ�ZDWHU�

•� 6RLO�WH[WXUH�DQG�VWUXFWXUH

•� /LJKW�LQWHQVLW���DQG�DLU�WHPSHUDWXUH

•� $LU�KXPLGLW�

•� :LQG�VSHHG�SHUWLFXOODU��LQ�VSULQNOHW�LUULJDWLRQ�

•� 1XWULWLRQDO�VWDWXV�DQG�SODQW�GHYHORSPHQW��VWDJH

�RO�ELOLW�

7R�EH�DEOH� WR�DSSO��D� JUDQXODU� IHUWLOL]HU� LW� VKRXOG�
be��rst�dissolved�in�water.�The�quantity�of�fertilizer�
WKDW� FDQ� EH� GLVVROYHG� LQ� XQLW� TXDQWLW�� RI� ZDWHU�
LV� FDOOHG� WKH� VROXELOLW��� 7KH� VROXELOLW�� LV� JUHDWO��
DIIHFWHG� E�� WKH� WHPSHUDWXUH� YDULDWLRQV��1RUPDOO��
WKHVH�YDOXHV�DUH�WDNHQ�IRU����GHJUHHV�&��7DEOHV����
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)HUWLJDWLRQ��$�ZD��WR�$FKLHYH�6XVWDLQDELOLW�

•� +LJKO�� :DWHU� VROXEOH� IHUWLOL]HUV� OLNH� XUHD��
DPPRQLXP�QLWUDWH��DPPRQLXP�VXOSKDWH��FDOFLXP�
DPPRQLXP�VXOSKDWH��FDOFLXP�DPPRQLXP�QLWUDWH�
DUH� XVHG� DV� QLWURJHQRXV� IHUWLOL]HUV� LQ� PLFUR�
IHUWLJDWLRQ��8UHD� LV�KLJKO��VROXEOH�DQG�GLVVROYHV�
LQ�QRQ�LRQLF�IRUP�VR�LW�LV�ZHOO�VXLWHG�IRU�LQMHFWLRQ�
LQ�PLFUR�LUULJDWLRQ�V�VWHP��$V�LW�GLVVROYH�LQ�QRQ�
LRQLF�IURP��LW�GRHV�QRW�UHDFW�ZLWK�RWKHU�VXEVWDQFHV�
DQG�QRW�SUHFLSLWDWH�LQ�WKH�ZDWHU�

•� $SSOLFDWLRQ� RI� .� IHUWLOL]HU� GRHV� QRW� FDXVH� DQ��
SUHFLSLWDWLRQ�RI�VDOWV��3RWDVVLXP�QLWUDWH��3RWDVVLXP�
FKORULGH��3RWDVVLXP�VXOSKDWH�DQG�PRQR�SRWDVVLXP�
SKRVSKDWH�DUH�XVHG�LQ�GULS�IHUWLJDWLRQ�

•� 0RVW� RI� WKH� 3� IHUWLOL]HU� PDUNHWHG� IRU� IDUP�
DSSOLFDWLRQ� LV� WRR� ORZ� LQ� WKHLU� VROXELOLW��� 7KH�
SKRVSKRUXV� IHUWLOL]HUV� SDUWLFXODUO�� VXSHU�
SKRVSKRUXV�WKURXJK�IHUWLJDWLRQ�PXVW�EH�DYRLGHG�
EHFDXVH� LW� PDNHV� SUHFLSLWDWLRQ� RI� SKRVSKDWH�
VDOWV�LI�WKH�ZDWHU�LV�KDUG�RU�FRQWDLQ�KLJK�&D��7KXV�
SKRVSKRULF�DFLG�LV�PRUH�VXLWDEOH�IRU�IHUWLJDWLRQ�
DV�LW�LV�DYDLODEOH�LQ�OLTXLG�IRUP��,Q�VRPH�RSLQLRQV��
the�P�in�the�solution�form�immediately�gets��xed�
VRLO�FRQWDFW�VLWH�LWVHOI��7KLV�LV�D�UHVHDUFKDEOH�LVVXH�

•� 3���&D� �&DOFLXP�SKRVSKDWH��LQVROXEOH�

•� 3���$PPRQLXP���0DJQHVLXP�  �0DJQHVLXP�
DPPRQLXP�SKRVSKDWH��,QVROXEOH�

•� 3���,URQ� �,URQ�SKRVSKDWH��LQVROXEOH�

•� 7KH� VRPH� IHUWLOLVHUV� OLNH� PRQR� DPPRQLXP�
SKRVSKDWH��SRO��IHHG�IROLDU�IHUWLOL]HU��SRWDVVLXP�
QLWUDWH�EUDQG�OLNH�0XOWL�.��3RWDVVLXP�VXOSKDWH�
HWF�� DUH� KLJKO�� VXLWDEOH� IRU� IHUWLJDWLRQ� DV� WKH��
DUH�KLJKO��VROXEOH�LQ�ZDWHU��

•� )XUWKHU��PLFUR� QXWULHQWV� OLNH�0Q�� =Q�� )H�� &X��
%�� 0R� DUH� DOVR� VXSSOLHG� DORQJ� ZLWK� VSHFLDO�
IHUWLOLVHUV�LQ�GULS�LUULJDWLRQ�

•� 7KH�GHWDLO�RI�IHUWLOL]HU�VXLWDEOH�IRU�IHUWLJDWLRQ�LV�

PHQWLRQHG�LQ�7DEOH���DORQJ�ZLWK�VROXELOLW��

�RPSDWLELOLW�

0L[LQJ� WKH� VROXWLRQV� RI� WZR� RU� PRUH� WKDQ� WZR�

ZDWHU�VROXEOH�IHUWLOL]HUV�FDQ�VRPHWLPHV�UHVXOW�LQ�WKH�

IRUPDWLRQ� RI� D� SUHFLSLWDWH�� 8QGHU� VXFK� VLWXDWLRQV�

VSHFLDO� DWWHQWLRQ� KDV� WR� EH� SDLG� WR� DYRLG� PL[LQJ�

WKHP� LQ� RQH� WDQN�EHFDXVH� WKHVH� IHUWLOL]HUV� DUH�QRW�

PXWXDOO��FRPSDWLEOH��)RU�H[DPSOH�SKRVSKRULF�DQG�

VXOSKDWLF� IHUWLOL]HUV� PD�� SUHFLSLWDWH� DV� FDOFLXP�

SKRVSKDWH� RU� FDOFLXP� VXOSKDWH�� UHVSHFWLYHO��ZLWK�

FDOFLXP�IHUWLOL]HUV�LQ�WKH�VDPH�WDQN��7R�DYRLG�VXFK�

FLUFXPVWDQFHV�WKHLU� VROXWLRQV� VKRXOG� EH� SUHSDUHG�

LQ� WZR� VHSDUDWH� WDQNV�� 6RPH� IHUWLOL]HUV� FDQ� DOVR�

FDXVH� FORJJLQJ�SUREOHPV� LI� WKH�� DUH� LQFRPSDWLEOH�

ZLWK�IHUWLJDWLRQ�

(IIHFW�R��VRLO��HDFWLR�

The� fertilizers� can� be� classi�ed� into� three� groups�

GHSHQGLQJ�XSRQ� WKHLU�HIIHFW�RQ� WKH�S+�RI�WKH�VRLO�

L�H�� DFLGLF�� EDVLF� DQG� QHXWUDO�� 7KH� DSSOLFDWLRQ� RI�

WKHVH� IHUWLOL]HUV� LQWR� VRLO� VROXWLRQ�PD�� FKDQJH� WKH�

S+�RI� WKH�VRLO�UHVXOWHG� LQ�LQFUHDVH�RU�GHFUHDVH�WKH�

DYDLODELOLW��RI�VRPH�RWKHU�QXWULHQWV��7KH�XVH�RI�DFLG�

IRUPLQJ� IHUWLOL]HUV� H�J�� DQK�GURXV� DPPRQLD� DQG�

DPPRQLD�FRPSRXQGV�WHQGV�WR�LQFUHDVH�WKH�VROXELOLW��

RI�VRPH�PLQRU�HOHPHQWV�VXFK�DV� LURQ��PDQJDQHVH��

FRSSHU�� ]LQF� DQG� PRO�EGHQXP�� 7KLV� DFLGLIW�LQJ�

HIIHFW�SHUVLVWV�RQO�� IRU� VKRUW�GXUDWLRQ��3KRVSKDWLF�

IHUWLOL]HUV�NHHS�WKH�VRLO�S+�QHDU�QHXWUDO�EXW�SRWDVVLF�

IHUWLOL]HUV� LQFUHDVH� WKH� VRLO� S+� DQG�PDNH� WKH� VRLO�

EDVLF��7KH�EXIIHULQJ�FDSDFLW��RI�D�JURZLQJ�PHGLXP�

GHSHQGV�RQ�LWV�UHVLVWDQFH�WR�FKHPLFDO�FKDQJHV��S+�

DQG�(&���&OD��W�SH�DQG�RUJDQLF�PDWWHU�FRQWHQW�DUH�

WKH�PDMRU�IDFWRUV�DIIHFWLQJ�WKHVH�WZR�SDUDPHWHUV�IRU�

DQ��W�SH�RI�VRLO��

��RS�W�SH�D�G��WD�H�RI���R�W�

7KH� DYDLODELOLW�� RI� QXWULHQWV� GHSHQGV� XSRQ� WKH�

TXDOLW�� RI� JURZLQJ� PHGLXP� WR� VXSSO�� QXWULHQWV�

WR� WKH� SODQW�� 7KH� LQMHFWLRQ� WLPH� RI� IHUWLOL]HU� LV�

GHSHQGLQJ�RQ� WKH�W�SH�RI�FURSV�DQG�WKHVH�JURZWK�

VWDJHV�� 7KH� FRQVXPSWLRQ� UDWH� RI� QXWULHQWV� E�� WKH�

SODQW�GHSHQGV�XSRQ�W�SH�DQG�YDULHW��RI�FURS��SODQW�

SRSXODWLRQ�� JURZWK� VWDJH�� FOLPDWLF� FRQGLWLRQ� DQG�

H[SHFWHG� �LHOG�� 1XWULHQW� FRQVXPSWLRQ� UDWHV� DUH�

QRW� DIIHFWHG�E�� WKH� FKDUDFWHULVWLFV� RI� WKH� JURZLQJ�

PHGLXP�DQG�WKH�LUULJDWLRQ�PHWKRG�

7DEOH����)HUWLOL]HUV�FRPPRQO��XVHG�LQ�IHUWLJDWLRQ�

1DPH 1���3
�
2

�
���.

�
2�

FRQWHQW
6ROXELOLW��

�J�O��

$PPRQLXP�QLWUDWH ������ ����

$PPRQLXP�VXOSKDWH ������ ���

8UHD ������ ����

0RQRDPPRQLXP�SKRVSKDWH ������� ���

'LDPPRQLXP�SKRVSKDWH ������� ���

3RWDVVLXP�FKORULGH ������ ���

3RWDVVLXP�QLWUDWH ������� ���

3RWDVVLXP�VXOSKDWH ������ ���

0RQRSRWDVVLXP�SKRVSKDWH ������� ���

3KRVSKRULF�DFLG ������ ���
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)HUWLJDWLRQ��$�ZD��WR�$FKLHYH�6XVWDLQDELOLW�

��RS�VWD�H��LVH��HHG

7KH� DPRXQW� RI� IHUWLOL]HU� LV� QHHGHG� RQ� WKH� EDVLV�
RI� VWDJH�RI� FURS�� 3UH� VWDJH� FURS�KDYH� UHTXLUH� OHVV�
DPRXQW�RI�IHUWLOL]HU�WKDQ�PDWXUH�FURS��

:DWH��T�DOLW�

,UULJDWLRQ�ZDWHU� TXDOLW�� VKRXOG� EH� WHVWHG� SULRU� WR�
IHUWLJDWLRQ�� 7KH� IROORZLQJ� SDUDPHWHUWV� RI� ZDWHU�
TXDOLW��DUH�UHTXLUHG�WR�EH�WHVWHG�

•� 7KH�HOHFWULF�FRQGXFWLYLW��PHDQV�WRWDO�DPRXQW�RI�
LRQV�SUHVHQW�LQ�WKH�LUULJDWLRQ�ZDWHU��HVSHFLDOO��
WKH�VRGLXP�DQG�FKORULGH�

•� S+�RI�LUULJDWLRQ�ZDWHU�

•� &DUERQDWH���ELFDUERQDWH�FRQWHQW�LQ�WKH�ZDWHU

)H�WL�DWLR��D�G�LWV�LPSDFW�R��F�RS�S�RG�FWLR�

6WXGLHV�FRQGXFWHG�E��YDULRXV�VFLHQWLVWV�RQ�GLIIHUHQW�
FURSV� WKURXJK� DSSOLFDWLRQ� RI� PLQHUDO� QXWULHQW�
LQ� LUULJDWLRQ� ZDWHU� DQG� IRXQG� SRVLWLYH� LPSDFWV��
7KH� IROLDU� DSSOLFDWLRQ� RI� QXWULHQWV� SDUWLFXODUO��
IRU� H[KDXVWLYH� FURSV� RU� KLJK� QLWURJHQ� UHTXLULQJ�
crops� not� only� ful�lls� their� N� requirements� for�
ORQJ�SHULRG�EXW�DOVR�UHGXFHV�WKH�ORVVHV�RI�QLWURJHQ�
WKRXJK�OHDFKLQJ�DQG�YRODWLOL]DWLRQ�DQG�DOVR�UHGXFHV�
WKH� JURZWK� RI� ZHHGV� GXULQJ� WRS� GUHVVLQJ�� 7KH�
H[SHULPHQWDO�HYLGHQFHV�VKRZV�WKDW�LQRUJDQLF�VRXUFH�
RI� IHUWLOL]HU�ZLWK�GLIIHUHQW� IROLDU�VSUD�V�YL]��� IROLDU�
VSUD��RI�.&O������RU�'$3������RU�%RURQ��������
JDYH�JRRG�UHVXOWV�LQ�WHUPV�RI�LQFUHDVLQJ�QXPEHU�RI�
panicles,� panicle� length,� �lled� grains� per� panicle�
DQG��LHOG�RI�JUDLQ�DQG�VWUDZ�RI�SDGG�� �6DKXHW�DO��
������� $QMXPHW� DO�� ������� UHSRUWHG� WKDW� WKH� IROLDU�
DSSOLFDWLRQ� RI� VXOSKXU� DW� UDWH� RI� ��� WKURXJK�
Ammonium� Sulphate� was� more� ef�cient� for� the�
JURZWK�DQG��LHOG�DWWULEXWHV�LQ�&DQROD�DV�FRPSDUHG�
to�control.�It�is�concluded�from�the�present��ndings�
WKDW� IROLDU� DSSOLFDWLRQ� RI� DPPRQLXP� VXOSKDWH� ��
1%� signi�cantly� increased� the� yield� and� quality�
DWWULEXWHV�RI�FDQROD��$OL�HW�DO����������$Q�H[SHULPHQW�
ZDV�FRQGXFWHG�DW�3$8�/XGKLDQD�IRXQG��WKDW�ZKHQ�
WKH� VDPH�TXDQWLW�� RI� LUULJDWLRQ�ZDWHU� DQG�1�ZDV�
DSSOLHG� WKURXJK� GULS� LUULJDWLRQ� V�VWHP� LQFUHDVHV�
WKH� VHHG� FRWWRQ� �LHOG� WR� ����� IURP� ����� NJ� KD���
�DQ� LQFUHDVH� RI� ����� XQGHU� FKHFN� EDVLQ� PHWKRG�
RI� LUULJDWLRQ� �$XMODHW� DO�� ������<DGDY� HW� DO��� �������
UHSRUWHG�WKDW�IHUWLJDWLRQ�DW�����UHFRPPHQGHG�GRVH�
of�N�and�K�was�suf�cient� to�meet� the�requirement�
RI� WKH� VXJDUFDQH�� +H� VWDWHG� WKDW� ���� IHUWLOL]HUV�
in� comparison� to� conventional� practice� of� �ood�
LUULJDWLRQ�PD��EH�VDYHG�LQ�DERYH�WUHDWPHQW��5DVNDU�

������� DQG� 9HHUDSXWKLUDQ� DQG� &KLQQXVDP�� �������
IRXQG�WKDW�DQ�LQFUHDVH�LQ�JURZWK�DQG��LHOG�DWWULEXWHV�
DV� D� UHVXOW� RI� RSWLPXP�PRLVWXUH� DQG� QXWULWLRQ� WR�
WKH� FURS� WKURXJK� GULS� IHUWLJDWLRQ� GXH� WR� LQFUHDVHG�
SKRWRV�QWKDWHV�DQG�WUDQVORFDWLRQ�RI�PRUH�DVVLPLODWHV�
from�source�to�sink.�Further,�the�incidence�of�white�y�
DQG�SHU� FHQW� LQIHVWDWLRQ� RI� VSRWWHG� EROOZRUP�ZHUH�
ORZHU� LQ� IHUWLJDWLRQ� WUHDWPHQWV� LQ� FRPSDULVRQ� WR�
recommended��ood�irrigation.

)H�WL�DWLR��(T�LSPH�W

7KHUH� DUH� WKUHH� JURXSV� RI� GHYLFHV� RIIHUWLOL]HU�
LQMHFWLRQ�FRPPRQO��XVHG�IRU�IHUWLJDWLRQ��)LJ����

�D�� 9HQWXUL

�E�� )HUWLOL]HU�WDQN�DQG

�F�� 3XPSV�

7KHVH�GHYLFHV�PXVW�KDYH�KLJK�SUHFLVLRQ��DFFXUDF���DQG�
UHOLDELOLW��� )XUWKHU� VHOHFWLRQ� RI� DQLQMHFWLRQ� PHWKRG�
EHVW�VXLWV�WKH�LUULJDWLRQ�V�VWHPDQG�FURS�WR�EH�JURZQ�
RWKHUZLVH�DQ�LQDSSURSULDWH�VHOHFWLRQ�RI�WKHHTXLSPHQW�
FDQ�GDPDJH�SDUWV�RI�WKH�LUULJDWLRQHTXLSPHQW��DIIHFW�
the� ef�cient� operation� of� theirrigation� system� and�
reduce�the�ef�ciency�of�the�nutrients.

�H�W��L�,�MHFWR�

7KLV� LV� YHU�� VLPSOH�� HDV�� WR� KDQGOH� DQG� ORZ� FRVW�
GHYLFH�� 7KH� IHUWLOL]HU� VROXWLRQ� LV� VXFNHG� LQWR�
YHQWXU�� WKURXJK� D� VXFWLRQ� SLSH� IURP� WKH� WDQN�
DQG� WKHQ� HQWHUV� LQWR� LUULJDWLRQ� VWUHDP� GXH� WR� WKH�
SUHVVXUH� GURSV� FUHDWHG� E��GLYHUWLQJ� D� SHUFHQWDJH�
of�water��ow�fromthe�main�and�passes�it�through�
a�constriction�whichincreases� the�velocity�of��ow.�
7KH�VXFWLRQ�UDWH�RI�YHQWXU��LV����WR�����OLWUH�SHU�KRXU��
7KH�YHQWXU�LV�PRVW�VXLWDEOH�IRU�VPDOO�KROGLQJV�DQG�
DIIRUGDEOH�HYHQ�E��VPDOO�IDUPHUV�

)H�WLOL�H���D�N

)HUWLOL]HU� WDQNV� DUH� DYDLODEOH� LQ� ���� ����� ���� OLWUHV�
FDSDFLW���$�SDUW�RI�LUULJDWLRQ�ZDWHU�IURP�WKH�PDLQ�
line�is�diverted�to��ow�through�this�tank�containing�
IHUWLOL]HU� VROXWLRQ� DQG� IXUWKHU� FRQQHFWHG� WR� WKH�
LUULJDWLRQ�SLSH� DW� WKH� VXSSO��SRLQW��$� VOLJKW� GURS�
LQSUHVVXUH� LV� FUHDWHG� EHWZHHQ� WKH� RII� WDNH� DQG�
UHWXUQSLSHV�E��PHDQV�RI�D�SUHVVXUH�UHGXFLQJYDOYH��

)H�WLOL�H��,�MHFWR����PS

7KHVH� DUH�SLVWRQ�RU�GLDSKUDJP�SXPSV�ZKLFKDUH�
GULYHQ�E��WKH�ZDWHU�SUHVVXUH�RI�WKH�LUULJDWLRQV�VWHP�
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DQG�VXFK�DV�WKH�LQMHFWLRQ�UDWH�LV�SURSRUWLRQDOWR�WKH�
�ow�of�water� in� the� system.�The� fertilizer�pump�
LV� D� VWDQGDUG� FRPSRQHQW� RI� WKH� FRQWURO� KHDG��
7KH� IHUWLOL]HU� VROXWLRQ� LV�KHOG� LQ�QRQ�SUHVVXULVHG�
WDQN� DQG� LW� FDQ� EH� LQMHFWHG� LQWR� WKH� LUULJDWLRQ�
ZDWHU�DW�DQ��GHVLUHG�UDWLR��7KHUHIRUH�WKH�IHUWLOL]HU�
DYDLODELOLW��WR�HDFK�SODQWV�LV�PDLQWDLQHG�SURSHUO��

��HSD�DWLR��RI��WRFN��RO�WLR�

•� $VVXPH����NJ�RI�1�LV�WR�EH�IHUWLJDWHG�WKURXJKXUHD�

•� $PRXQWRI�8UHD�UHTXLUHG� ��������� �������NJ

•� 6ROXELOLW��RI�8UHD��VXPPHU��LV������J�OLWHU

•� $PRXQW� RI� ZDWHU� UHTXLUHG� IRU� GLVVROXWLRQ�
 ����������� ���OLWHUV

•� $ERXW� ��� OLWHU� FDSDFLW�� FRQWDLQHU� EH� WDNHQ�
and�lled� with� 60� liters� of� water� and� then�
GLVVROYH�WKH����NJ�XUHD�E��PL[LQJ�LW�VORZO�

•� 6LSKRQ�WKH�FOHDU�VROXWLRQ�IRU�LQMHFWLQJ�WKURXJK�
WKHIHUWLJDWLRQ�DSSOLFDWRU

�R�VW�DL�WV�L��)H�WL�DWLR�

,Q�,QGLD��WKH�KROGLQJ�VL]H�DQG�TXDOLW��RI�LUULJDWLRQ�
ZDWHU�UHVWULFWV�WKH�XVH�RI�IHUWLJDWLRQ�HTXLSPHQW��7KH�
UDWH�RI�DGRSWLRQ�RI�PLFUR� LUULJDWLRQV�VWHP� LV�PRUH�
SRSXODU�LQ�KRUWLFXOWXUDO�FURSV�EHFDXVH�WKH�DJURQRPLF�
FURSV�DUH�VRZQ�DW�QDUURZ�VSDFLQJ�FUHDWH�D�EXUGHQ�
IRU�PRUH�H[SDQVH�RQ� LQVWDOODWLRQ�RI�HTXLSPHQW��2I�

FRXUVH�WKH�WHFKQLTXH�LV�ZDWHU�VDYLQJ�WHFKQLTXH�EXW�
SRRU�TXDOLW��RI�ZDWHU�DORQH�RU�LQ�FRPELQDWLRQ�ZLWK�
IHUWLOL]HUV� LQ� VSULQNOHU� DQG�PLQL� VSULQNOHU� V�VWHPV�
FDXVHV� VFRUFKLQJ� RI� IROLDJH�� $OWKRXJK�� IHUWLJDWLRQ�
RIIHUV�QXPHURXVDGYDQWDJHV�EXW�LW�LV�QRW�EHLQJ�XVHG�
ZLGHO��GXH�WR�WKHUHDVRQV�JLYHQ�EHORZ

•� 7KHUH� LV� ODFN� RI� VWXG�� LQ� UHVSHFW� RI� LWV� UDWH�
RIDSSOLFDWLRQ��DPRXQW�DSSOLHG�DQG�IUHTXHQF�WR�
EH� DGRSWHG� XQGHU� YDULHG� DJUR�FOLPDWLF�
FRQGLWLRQV�DQG�IRU�GLIIHUHQW�FURSV�

•� 7KH� ZDWHU� VROXEOH� IHUWLOL]HUV� UHTXLUH� IRU�
IHUWLJDWLRQ� DUH� PDUNHWHG� DW� KLJKHU� SULFHV� DV�
FRPSDUHG� WR� FRQYHQWLRQDO� IHUWLOL]HUV�� )XUWKHU��
WKH� FRQYHQWLRQDO� IHUWLOL]HUV� DUH� DYDLODEOH� DW�
VXEVLG�� LQ� ,QGLD�� D� KLJKHU� LQYHVWPHQW� RQ�
fertilizer� input� reduces� the� pro�tability� in�
JHQHUDO�DQG�LQ�ZDWHU�DEXQGDQWO��DYDLODEOH�DUHD�
LQ�SDUWLFXODU�

•� 7KH� FKDQFHV� RI� FORJJLQJ� RI� PLFUR� LUULJDWLRQ�
V�VWHP� DUH� PRUH� GXH� WR� DOJDO� JURZWK� DQG�
GHSRVLWLRQ�RI�VDOWV�

&RQFOXVLRQ

)HUWLJDWLRQ� V�VWHP� LV� DQ� DOWHUQDWLYH� WRZDUGV�
FRQWUROOLQJ� WKH� IHUWLOL]HU� LQYHVWPHQWV�� WKURXJK�
WZHDNLQJ� WKH� IHUWLOL]HU� GRVDJHV� RQ� GHPDQG� LQ�
DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV��7KHVH�FRQWUROOHG�
IHUWLOL]HU� GRVDJHV� UHGXFH� WKH� JURXQGZDWHU�
FRQWDPLQDWLRQ� DQG� OHDFKLQJ�� )HUWLJDWLRQ� LQFUHDVHV�

)LJ�����'HYLFHV�RI�IHUWLOL]HU�LQMHFWLRQ�
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)HUWLJDWLRQ��$�ZD��WR�$FKLHYH�6XVWDLQDELOLW�

WKH�FURS��LHOG�DQG�LWV�TXDOLW��DW�ORZ�E��SUHFLVH�XVH�
RI�UHVRXUFHV�OLNH�IHUWLOL]HU�DQG�ZDWHU�

5HIHUHQFHV�

��� $JULFXOWXUH� VWDWLVWLFV� DW� D� JODQFH�� ������
*RYHUQPHQW� RI� ,QGLD��0LQLVWU�� RI� $JULFXOWXUH�
DQG� )DUPHUV� :HOIDUH� 'HSDUWPHQW� RI�
$JULFXOWXUH��&RRSHUDWLRQ�DQG�)DUPHUV�:HOIDUH��
'LUHFWRUDWH� RI� (FRQRPLFV� DQG� 6WDWLVWLFV� 3S��
�����

��� $OL��1���$QMXP��0��0��DQG�$IULGL��0��=��������
(IIHFW� RI� $PPRQLXP� 6XOSKDWH� )ROLDU� 6SUD��
RQ� *UDLQ� <LHOG� DQG� <LHOG� 4XDOLW�� RI� &DQROD��
$XVWLQ�)RRG�6FLHQFH�������

��� $QMXP��0�0���$IULGL��0�=���,TEDO��0�2���$NKWDU��
.��� .KDQ�� .��� .KDOLG�� 6�� DQG� =DKLG�� 0�� ������
,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�6FLHQFH�
DQG�1DWXUDO�5HVRXUFHV�����������

��� $XMOD��0�6��� 7KLQG��+�6�� DQG� %XWWDU�� *�6�������
&RWWRQ��LHOG�DQG�ZDWHU�XVH�HIILFLHQF��DW�YDULRXV�
OHYHOV� RI�ZDWHU� DQG�1� WKURXJK�GULS� LUULJDWLRQ�
XQGHU� WZR�PHWKRGV� RI� SODQWLQJ�� $JULFXOWXUDO�
:DWHU�0DQDJHPHQW������������

��� .DUDVDKLQ�� 0��� 'XQGDU�� 2�� DQG� 6DPDQFL�� $��
������ 7KH� :D�� RI� <LHOG� ,QFUHDVLQJ� DQG� &RVW�
5HGXFLQJ� LQ�$JULFXOWXUH��6PDUW� ,UULJDWLRQ�DQG�
)HUWLJDWLRQ�� 7XUNLVK� -RXUQDO� RI� $JULFXOWXUH� ��
)RRG�6FLHQFH�DQG�7HFKQRORJ�������������������

��� .XPDU�� $�� DQG� 6LQJK�� $�.�� ������ ,PSURYLQJ�
QXWULHQW� DQG� ZDWHU� XVH� HIILFLHQF�� WKURXJK�
IHUWLJDWLRQ�� -RXUQDO� RI� :DWHU� 0DQDJHPHQW�
���������������

��� 5DR�� .��7HMHVZDUD�� *��� 1DLGX�� *�� DQG�

6XEEDLDK�� *�� ������ (IIHFW� RI� IROLDU� DSSOLFDWLRQ�

RI�PLFURQXWULHQW� RQ��LHOG� DQG��LHOG� DWWULEXWHV�

RQ� ,QGLDQ� PXVWDUG� �%UDVVLFD� LXQFHD� /����

$JULFXOWXUDO�6FLHQFH�'LJHVW�������������������

��� 5DVNDU��%�6��������(IIHFW�RI�LUULJDWLRQ�PHWKRGV��

IHUWLOL]HU� OHYHOV�DQG�JUHHQ�PDQXULQJ�RQ� �LHOG�

DQG� QXWULHQW� EDODQFH� LQ� VXPPHU� FRWWRQ��

-RXUQDO�RI�&RWWRQ�5HVHDUFK�DQG�'HYHORSPHQW�

�����������

��� 6DKX�� /�5��� 3DQGHH��� 1��� 6ULYDVWDYD�� *�.�� DQG�

/DO�� &�� ������ 3HUIRUPDQFH� RI� IROLDU� DSSOLFDWLRQ�

RI� GLIIHUHQW� DJURFKHPLFDOV� RQ�SURGXFWLYLW�� DQG�

QXWULHQW�XSWDNH�RI�DURPDWLF�VKRUW�JUDLQ�ULFH�XQGHU�

RUJDQLF� DQG� LQRUJDQLF� QXWULHQW� VXSSO�� V�VWHP��

-RXUQDO�RI�$JULFXOWXUDO�,VVXHV��������������

���� 9HHUDSXWKLUDQ�� 5�� DQG� &KLQQXVDP��� &�� ������

6RLO�PRLVWXUH�DQG�ZDWHU�XVH�VWXGLHV�XQGHU�GULS�

DQG�IXUURZ�LUULJDWLRQ�PHWKRGV�LQ�K�EULG�FRWWRQ��

-RXUQDO� RI�&RWWRQ�5HVHDUFK� DQG�'HYHORSPHQW�

���������

���� <DGDY�� %�6��� &KRXKDQ�� 5�3�6�� DQG� %KDWL�� $�6��

������(IIHFW�RI�GULS�LUULJDWLRQ�DQG�IHUWLJDWLRQ�RQ�

JURZWK�DQG��LHOG�RI�VXJDUFDQH��,QGLDQ�-RXUQDO�

RI�6XJDUFDQH�7HFKQRORJ���������������

���� =DIDUL�� -�.�� DQG� 0RKDPPDGL�� 1�.�� �����$�

5HYLHZ� RQ� 'ULS� )HUWLJDWLRQ� RQ� )LHOG� &URSV��

,QWHUQDWLRQDO� -RXUQDO� RI� (QJLQHHULQJ�5HVHDUFK�

��7HFKQRORJ������������������


