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WP-'LL������MT����GOV�DLO�2MZ�FTB�JLVI�EI�EFI�V�HLTVT�OTB"�CM�
WP-'LL�FTB�JLVI�EI�EFI�MT�OLVT�JXKI�SKH�GPEGMS�VHIB�HLT�JLST�WL4K�
CMMT�J4OLPLK�JK�DRKL�J[)LLP�J.�SL�H4"�°LNV�U.��P�2XZ�WLVT�EI�
WP-'LL�WGS�FH3PJX�L;�WP-'LL�FLVI�ULSI�H4�WL4K�CV�WP-'LLWLTB�FTB�
GMBQLC;� OTVL�W3�6S�ZL)LOL�E� KHSL� H4"� 
TMT� \LT�� GUVEI� )LXGF� FTB�
MLTG.�F�ML:7�WG�LE�HLT�PHLB�DLK�DLK�GMBQLC;�EKVT�MT�U.�LTB�FTB�JLVI�
DVL�KHSL�H4�GUMMT�ML:7� LRZST�KHST�H4B"�
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N]LV�GP)LLY
QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK


E�HI�<LTS�FTB�
E�HI�MF��FTB�OLT��L�OLT�MT�WG�LE�2MZLTB�EI�<LTSI�
ELT�CB7K°L8GJBY�EHL�ULSL�H4"�CB7K°L8GJBY�GM-7F�MBML�LVLTB�EL�J�L;*S�
NJ�LTY�EKSL�H4�WL4K�NVEI�N3JLOESL�D���ULSI�H4�"��GO�JT.�LTB�ELT�#IE�
MT�24ZL�L�ULSL�H4�SLT�EL2I�U�FIV�H4�ULT�EC;�P�LLT��SE�-'LL�I�JT.�LTB�̂ LKL�
NJ�LTY�VHIB�EI�ULSI�H4"�CB7K°L8GJBY�GM-7F�CM�<LLZI�)LXGF�MT�ER/�
GK7V;�¿L*S�EKVT�EI�WJIZ�EKSL�H4>�<LLMEK�UD�FR<��2MZ�MT�
�LR�WLSI�OL4K�FTB�ELTC;�GK7V;�VHIB�GFZ�KHL�HLT"
C7K²8JYTR<NÇT�
V GPJKIS�FL4MF�EI�G-'LGS��L�EI7�FHLFLKI�ET�SHS�ERZ�2MZ�

GP2ZSL�ET�G<LZL2�DIFL"�CM�¿ELK�GEMLV�ULTG<LF�MT�DQ�ULST�
H4B>�%�LTBGE�
E�2MZ�ET�V�7�HLT�ULVT�ET�DLO�)LI�MHL�E�2MZ�MT�
NJU�GFZ�ULSI�H4"

V ¿GS��XGV7�)LXGF�\LT��FTB�ERZ�N3JLOESL�FTB�PAG�"�JKLT\L��J�MT�OLT��L�
OLT�MT�WG�LE�2MZ�ZTVT�MT�)LXGF�EL�\LT�2Z�D���ULSL�H4"

V )LXGF�+F�WL4K�MBML�LVLTB�EL�GPPTEJX�L;�NJ�LTY"
V CB7K°L8GJBY�MT�DKMLS�ET�GOVLTB�FTB�GFÂI�EL�E7LP�KLTEVT�FTB�FOO�

GFZSI�H4"
Vu 2MZ�FTB�GPGP�LSL�MT�KLTY�P�EI7�¿ELTJ�MT�2MZ�MRKG\LS�KHSI�H4"
V CB7K°L8GJBY�MT�<LKJSPLKLTB�ELT�GV�B��L�FTB�K<LVT�FTB�FOO�GFZSI�H4>�

ULT�W6�'LL�JL4�LLTB�ET�JLT�LE�S3PLTB�P�VFI�ELT�ZX7�ZTST�H4B"
PS;FLV�FTB�N3JLOV�FTB�G-'LKSL�ET�WZLPL�CB7K°L8GJBY�EL�NÅT���¿GS�

�XGV7�\LT��FTB�N1Q�N3JLOESL�H4"�CB7K°L8GJBY�FTB�
TMI�2MZLTB�EL�QRVLP�
EKVL�QLGH
�ULT�
E�OXMKT�ET�GZ
�MHL�E�HLTB"�YHKI�U.��PLZI�2MZ�
ET�ML'L�N'LZI�U.��PLZI�2MZ�ZYLVI�QLGH
"�WG�LE�JLT�LE�S3P�ZTVT�
PLZI�2MZ�ET�ML'L�EF�JLT�LE�S3P�ZTVT�PLZI�2MZ�ZYLVI�QLGH
"
2ZC7K²8JYTZ
H3JX��

V 2MZLTB�ET�QKF�JLT�LE�S3PLTB�EI�FLBY�EL�MF��CB7K°L8GJBY�GM-7F�

ELT�WLTPKZ4J�VHIB�EKVL�QLGH
"
V 2MZLTB�ET�DIQ�¿EL�L�ET�GZ
�¿GS-J�LL;�6�XVSF�HLTVI�QLGH
"
V 2MZLTB�ET�DIQ�JXKE�EL�WG-S3P�HLTVL�QLGH
"
V 2MZLTB�ET�JEVT�ET�MF��FTB�WBSK�HLTVL�QLGH
"

CB7K°L*M�EL�Q�V�UZPL�R�\LT�>�MRGP�LLWLTB>�CVJR7�ET�-SK�WL4K�
W6��-'LLVI��GPQLKLTB�JK�GV)L;K�EKSL�H4"

R<2Z C7K²8J

WF�O JJISL>�ZLTGD�L�S'LL�QVL

DTK FXBY>�N.�O>�ZLTGD�L�S'LL�J±LT�PLZI�MG$U�L|

VIBDXPYI;� N.�O>�ZLTGD�L>�FXBY>�QVL�S'LL�F7K��

ULFRV F7K>�QVL�S'LL�FXBY

�

Qly p� ds fl�kar
- JH>XDTH 
KTÀRK

¨G�L�WG)L�LBG�EI�
PB�¿L4]LTGYEI�FHLGP]LZ�
QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

2MZ�Q°�GEMI�GVG�QS�\LT��JK�
E�GVG�QS�WPG�L�SE�2MZLTB�
ELT�CM�¿ELK�HTK�2TK�EK�DLTVL�GUMMT�)LXGF�EI�NP;KL��LG¼�ELT�DVL�T�
K<LEK�WG�LE�N3JLOV�ZT�METB�2MZ�Q°�EHZLSL� H4"�ELTC;� )LI�
M-��°F��LTUVL�DVLVT�ET�GZ
�NMFTB�¿�LTY�GE�T�ULVT�PLZT�2MZ�Q°�
ELT�QRVVT�MT�JXP;�GM�LBSLTB�ELT���LV�FTB�K<LVL�QLGH
"

YHK.�TZ2ZTTDN'Z.�TZ2ZT
NYH
�¿L���
TMI�2MZTB�GUVEI�U.�TB�FXMZL�HLTSI�H4B�WL4K�)LXGF�
FTB�YHKLC;�SE�ULSI�H4B�S'LL�WPFAOL�MT�JLT�LE�S3PLTB�ELT�ZTSI�H4B�WL4K�)LXGF�
EI��JKI�JKS�FTB�WG�LELB�L�JLT�LE�S3P�KH�ULST�H4B"��GO�YHKI�U.�LTB�
PLZI�2MZ�HI�ORDLKL�<LTS�FTB�DLTC;�UL
YI�SLT�PH�GFÂI�EI�GP�LT�L�
E�
JKS�MT�HI�JRV��)LLTUV�ZTEK�NMFTB�JLT�LE�S3PLTB�EI�EFI�EK�OTYI�S'LL�
2MZ�)LI�EFU�LTK�HLTYI"��GO�YHKI�U.�LTB�PLZI�2MZLTB�ET�DLO�N'LZI�
U.��PLZI�2MZ�DLTC;�UL�T�SLT�GFÂI�EI�G)L6V�G)L6V�JKSLBT�MT�JL4�LLTB�ELT�
JLT�LE�S3PLTB�EI�MFLVSL�DVI�KHTYI�S'LL�N6HTB�JRV��NP;KL��LG¼�¿L*S�EKVT�
EL�WPMK�GFZSL�KHTYL�U4MT�GE�EJLM�EI�2MZ�ET�DLO�F7K��L�YTHXB�
EI�2MZ�NYVL�WLGO"

�<HTZ2ZTTD<HTZ
2ZTTDTH
��GO�WG�LE�<LLO�QLHVT�PLZI�2MZ�ET�DLO�
OLTDLKL� G2K� 
TMI� HI�2MZ�DLT� OI�UL�T� SLT� <LLO�EI�DHRS�WG�LE�
WLP��ESL�D���ULSI�H4"�CMET�WGSGK¼�DHRS�MI�<LLO�)LXGF�FTB�V�7�HLT�
ULSI�H4"�WS��WG�LE�<LLO�QLHVT�PLZI�2MZ�ET�DLO�EF�<LLO�QLHVT�
PLZI�2MZ�EI�DRPLC;�EI�UL
�SLT�OXMKI�2MZ�ELT�EF�<LLO�OTVT�EI�
WLP��ESL�J.�SI�H4�WL4K�ML'L�HI�GJ/ZI�2MZ�EI�DQI�HRC;�<LLO�EL�
)LI�NJ�LTY�HLT�UL
YL�U4MT�WLZX�Y6VL>�Y6VL��YTHXB�WLGO"

�JHTZ2ZTTDJHTZ
2ZTTDTH
�
TML�EKVT�MT�
E�SLT�GMBQLC;�ET�ML�LVLTB�EL�
W3�G�LE�¿�LTY�VHIB�EKVL�J.�SL>�OXMKL�)LXGF�W3�G�LE�JLVI�DVL�KHVT�
ET�ELK�L�PL�R�MBQLK�S'LL�UIPL�LRWLTB�EI�G°�LWLT�FTB�ULT�WPKLT�L�HLTSL�H4�
NMMT�)LI�DQL�UL�MESL�H4>�U4MT��LLV�ET�DLO�QVL�DLTVL�QLGH
"��

2ZK2ZTTDD2ZK2ZDTH
�
2MZ�Q°�FTB�2ZIOLK�2MZ�ELT�WP���MG&FGZS�EK�ZTVL�QLGH
�
%�LTBGE�CV�JL4�LLTB�̂ LKL�PL�RFB.ZI��VLC7�LTUV�EL�-'LLJV�GE�L�ULSL�H4"�
CM� ¿ELK� 2MZ�EI� E7LC;� ET� DLO� )LXGF� FTB� EL2I� VLC7�LTUV� EL�
G-'LKIEK�L�HLTSL�H4"�GUMEL�NJ�LTY�OXMKI�GDVL�2ZIOLK�WVLU�EI�
2MZ�WLMLVI�MT�EK�MESI�H4>�U4MT�FXBY�S'LL�ZLTGD�L�ET�DLO�YTHXB>�QVL�
ET�DLO�5PLK>�F7K�ET�DLO��LLV�EI�2MZ�DLTVI�QLGH
"

2Z²)2ZT
HRZHHTH
����

TML�EKVT�MT�ULT�EI7�JSBYT�
E�HI�ERZ�GP�LT�L�JK�WL°F�L�EKST�HB4�
NVMT�OXMKI�2MZ�ELT�DQL�L�UL�MESL�H4"

�A�#�
�GP-SLK�G�L\LL�GVOT�LLZ�>�QL4�Q�GMB�H�¨�GP�>�GHMLK
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- Y&DK>�

�
�<.�
DIU�GP,LV�
PB�J[L4]LTGYEI

QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

22XK���
TML�KML�V�W)LI�NJZ$�L�VHIB�
H4�ULT�OLVT�ET�WBOK�22XBOI�V�JVJVT�OT�WL4K�CMET�ML'L�HI�CMT�FVR���ET�
NJ�LTY�ET�GZ
�NJ�R%S�DVL
�K<LTB"�PS;FLV�FTB�)LB.LGKS�WVLU�FTB�22XBOI�
EI�KLTE'LLF�ET��GZ
�ELTC;�KML�V�NJZ$�L�VHIB�H4"�)LB.LGKS�WVLULTB�FTB�
GPG)L6V�J[ELK�EI�22XBOI�JL�L�ULVL�WL4K�CMEL�FLVP�NJ�LTY�ET�GZ
�
WVRJ�R%S�DVLVL�
E�MF-�L�H4"�HLZLBGE�ER/�MF�LISLT��L�OT�LLTB�FTB�
J[LTJLTGVE�WL4K�ELD;GVE�W&Z�EL�J[�LTY�UL4�P�ER/�OXMKT�<LL]L6VLTB�ELT�
EPE�MT�DQLVT�ET�GZ
�GE�L�ULSL�H4�GU6HTB�*L�LRWLTB�ET�GZ
�J[�LTY�GE�L�
ULVL�H4"�HLZLBGE�)LGP���FTB�MO;�UZPL�R�PLZT�\LT�LTB�FTB�UHLB�MR<LLVL�
E�
MF-�L�H4"�J[LTGJ�LTGVE�W&Z�EL�NJ�LTY�MB)LP�HLT�MESL�H4>�ZTGEV�
JHZT� N��LEG7DB�LI�� UZPL�R� FTB� CM� JK� �LLT�L� WLP��E� H4"� �GO�
J[LTGJ�LTGVE�W&Z�J[�LTY�EKVL�H4�SLT�CMEI�FL�L�P�OLVT�EL�JXKI�SKH�
NJQLK�OLT�FH±PJX�L;�JHZX�H4B"��GO�22XBOI�ELT�JVJVT�MT�KLTEVL�H4�SLT��H�
NJQLK�EKVL�WLP��E�H4"��[

+ka0kfjr vukt esa QQZanh jksdus ds mik;

5LD�2MZ�JX�L;S�L�JE�UL
�SLT�NMEI�E7LC;�EKTB"�MF��MT�JHZT�
E7I�HRC;�WVLU�EI�2MZ�EPE!22XBOI�ET�VREMLV�ET�GZ
�WG�LE�
MBPTOV�LIZ�HLTSI�H4"�
TML�EKVT�JK�OLVT�ET�GMER.�VT�EI�)LI�MB)LLPVL�
KHSI�H4"
�� ER/�2MZLTB�U4MT�FXBY2ZI�WLGO�ELT�U:O�MT�U:O�MR<LL�ZTVL�

QLGH
"�
TML�VHIB�H4�GE��LXJ�HI�MR<LLVT�EL�MDMT�N±LF�-�LTS�H4"�
WVLU�ELT�MR<LLVT�ET�GZ
�W6��SKIEL��H�H4�GE�YF;�HPL�ELT�CMFTB�
MT�YRU�LKL�UL
�SLGE�VFI�EI�FL�L�ELT�EF�GE�L�UL�MET"�
TMT�\LT��
UHLB�JK�HPL�WLO[;�HLTSI�H4�PHLB�YF;�HPL�̂ LKL�EAG�F�GPG�L�MT�WVLU�
ELT�MR<LLVL�MDMT�DTHSK�H4"

�� K<L�K<LLP�EKST�MF��OLVT�ELT�VREMLV�VHIB�HLTVL�QLGH
"�%�LTBGE�
\LGSY[-S�OLVL�22XBOI�JVJVT�ET� GZ
�MBPTOV�LIZ�HLT�ULSL�H4"�
E7LC;�WL4K�YHLC;�
TMT�OLT�QK�L�H4B>�UHLB�OLVT�ELT�VREMLV�EL�MDMT�
WG�LE�<LSKL�HLTSL�H4"

�� )LB.LK�L�EKVT�MT�JHZT�WVLU�EI�VFI�ELT�ULBQ�ZTB"��H�W1/T�MT�
MX<LL�HLTVL�QLGH
"��GO�JX�L;S�L�VHIB�MR<LL�L�UL�MESL�SLT�CMT�
TMT�
DS;V!EB7TVK�FTB�)LKTB�GUMFTB�MT�HPL�YRU�K�MET"

�� WG�LE�SLJE[F�PLZT�WVLU�ELT� )LB.LGKS�EKVT�MT�DQTB� %�LBTGE�
)LB.LK�L�FTB�CMEI�YFI;�DKEKLK�KHTYI�WL4K�EPE�P�EI.�LTB�ELT�STU�I�
MT�PAG^�FTB�D��LPL�GFZTYL"

�� �H�MRGVG�QS�EK�ZTB�GE�)LB.LK�L�ET�GZ
�)LB.LK�L�E\L�GD:ERZ�
NJ�R%S�S4�LK�H4"

�� )LB.LK�L�E\L�FTB�DLTGK�LTB�ELT�OIPLKLTB�MT�NGQS�OXKI�JK�K<LTB�WL4K�2�L;�MT�
�JK�K<LVT�ET�GZ
�ZE.�I�ET�2ÂLTB�EL�C-STFLZ�EKTB"

�� WYK�)LB.LK�L�E\L�VPGVGF;S�H4�SLT�CMET�2�L;�P�OIPLKLTB�ELT�W1/T�MT�
MX<LVT�OTB"�WYK�MB)LP�HLT�MET�SLT�GVFL;�L�EKST�MF��JL8ZI'LIV�EL�
J[�LTY�EKET�VFI�KLT�LI�JKS�DVL�OTB"

�� )LB.LK�L�E\L�ET�WBOK�GV�BG�S�PL�R�MBQLZV�HLTVL�QLGH
�SLGE�WLO[;�
FL4MF�ET�OL4KLV�VFI�ELT�GV�BG�S� �GE�L�UL�MET"�PL�R�MBQLZV�
S)LI�EKVL�QLGH
�UD�DLHK�EI�HPL�MX<LI�HLT�WL4K�)LB.LK�L�E\L�EI�
HPL�WL¾;�HLT"

�� )LB.LK�L�E\L�EL�SLJFLV�G-'LK�DVL
�K<LVL�QLGH
"
��� �GO�WVLU�JXKI�SKH�MT�MX<LL�HRWL�H4�SLT�CMT�JL8ZI'LIV�D4Y�FTB�)LI�

)LB.LGKS�GE�L�UL�MESL�H4"�CM�OL4KLV�CMT��LXJ�MT�DQLVL�WGVPL�;�
H4�SLGE�*ZLG-7E!JL8ZI'LIV�FTB�MSH�JK�VFI�
EG�S�V�HLT"

��� �GO��LLSR�ET�EB7TVK�ELT�)LB.LK�L�ET�GZ
�NJ�LTY�EK�KHT�H4B�SLT�CMT�
MX�;�ET�J[EL�L�MT�DQL
B"��GO�
TML�MB)LP�V�HLT�SLT��JK�M2TO�KLTYV�
EKTB�SLGE�MX�;�EL�J[EL�L�EF�WP�LLTG�LS�HLT"

��� �GO�DLGK�L�HLT�KHI�HLT�SLT�WVLU�ELT�<LRZL�V�K<LTB"�YIZI�U�FIV�JK�
WVLU�EI�DLTKI�V�K<LTB"

A�#��
FT7LGM-7L8%M����C;�MI��ELT�����ZI7K�JLVI�FTB�GFZLEK�¿GS�
E.��
ET�GHMLD�MT�G/.ETB"�DLZLTB�PLZI�MXB.I�EI�KLTE'LLF�ET�GZ
�����GF�ZI��
FLTVLT°LT7LT2L8M�FLTVLTGMZ��L�6�XPL°LTV����
M�
Z���L�����GF�ZI��
G%PVZ2L8M�
ELZ%M����C;�MI��ELT�����ZI7K�JLVI�FTB�GFZLEK�
¿GS�
E.��G/.ETB"��GO�J±LLTB�JK>�SVLTB�JK��L�2GZ�LTB�JK�ELTVOLK�)LXKT�
ZLZ��L$DT�GO<LLC;�OTB�SLT�CB.LTG2Z�
F�����L�$ZLC;7L8%M�EI���������
Y[L��FL�L�ELT�����ZI7K�JLVI�FTB�GFZLEK�¿GS�
E.��G/.�ETB"�J±LLTB�ET�
UIPL�LR�KLTY>�GUMFTB�J±LLTB�EI�MSH�ET�VIQT�/LT7T�/LT7T�UZGM¼�GDBOR�VU�K�
WLST�H4B>�EI�KLTE'LLF�HTSR���������Y[LF�EL8JK�WL8%MI%ZLTKLC.�ELT�����
ZI7K�JLVI�FTB�GFZLEK�G/.ETB"�

7CYHC��UD����MT����¿GS�LS�2GZ�LB�JE�UL
B�2GZ�LTB�
EL�KBY�ELZL��L�)LXKL�HLT�UL�T�SD�2MZ�EI�E7LC;�
E�DLK�FTB�EK�ZTB�
S'LL�����GOV��LXJ�FTB�W1/I�SKH�MR<LL�EK�DIULTB�ELT�GVELZTB"��[

A�#��
2Z²Tª�T)K\JX��YTNJTY

HTH
�2MZ�Q°�DVLST�MF��NMFBT�2MZLTB�EL�MFLPT�L�
TML�
EKVL�QLGH
�GE�GMBQLC;>�DIU>�NP;KE>�WLGO�ULT�NJZ$�L�HLTB�NVEL�JX�L;�
NJ�LTY�)LI�HLT�S'LL�WJVI�WLP��ESL�EI�M)LI�P-SR
B�U4MT�WVLU>�OLZ>�
M$UI>�QLKL�WLGO�MF��MF��JK�NJZ$�L�HLTSL�KHT"
2Z²TZ)�
V 2MZ�Q°�WJVLVT�MT�<LTS�EI�NP;KL��LG¼�DVI�KHSI�H4"�CMFTB�)LXGF�

MT�JLT�LE�S3PLTB�S'LL�VFI�EL�WP�LLT�L�L�MBSRGZS��J�FTB�HLTSL�H4"
V 2MZ�Q°�F�BT OZHVI�2MZL�BT EL�T MG&FGZS�EKV�T M�T FOA L�EI�)LLG4 SE�

O�LL�#IE�DVI�KHSI�H�4 WLK4 �)LGX F�F�BT UP4 �JOL'L�; EI�EFI�VHI�B HLST I"�
CMM�T <LKJSPLK>�EI7L�BT S'LL�KLYT L�BT E�T GV��B �L�F�BT MHL�SL�GFZSI�H"4

V 2MZLTB�EI�J4OLPLK�D���ULSI�H4"
V 2MZ�N3JLOLTB�EI�YR�LP±LL�FTB�PAG��HLTSI�H4"
V NJZ$�L�ML�LVLTB�EL�JX�L;�\LFSL�ET�ML'L�NJ�LTY�HLTSL�KHSL�H4"��[
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- TTÀH<.�>RZD4Z
ZJ+82
¨G�L�GP,LV�ETB¾>�GMKML

QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

[]h"e dkyhu eZa[ dh mUur [ksrh

HGK�L�LL�FTB�FXBY�Y[I�F�ELZIV�S'LL�<LKI2�OLTVLTB�FL4MF�EI�EF�
MF��FTB�JEVT�PLZI�FR<��OZHVI�2MZ�H4"�FXBY�FTB������Ð�¿LT7IV>�
�����Ð�ELDLT;HLC;.�T7�S'LL����Ð�PML�HLTSL�H4"�OZHVI�2MZ�HLTVT�ET�
ELK�L�CMEI�U.�LTB�FTB�YLB#TB�JLC;�ULSI�H4B�ULT�PL�RFB.ZI��VLC7�LTUV�EL�FAOL�
FTB�G-'LKIEK�L�EKSL�H4�S'LL�U.�LTB�ET��J�FTB�WLMLVI�MT�GP LG7S�HLTVT�PLZL�
U4GPE�JOL'L;�)LXGF�FTB�/LT.�SL�H4"�CMMT�)LXGF�FTB�U4GPE�JOL'L;�EL�-SK�
D��SL�H4"��OZHVI�2MZTB�¿L���EF�NJUL��)LXGF�JK�DLT�I�ULSI�KHI�H4B�
WS��CVEI�J4OLPLK�)LI�EF�HLTSI�H4"�JKBSR�WLUEZ�FXBY�ELT�Y[I�F�ELZ�
FTB�NJUL��)LXGF�JK�DLT�L�ULSL�H4�GUMET�ELK�L�CMEI�WG�LE�J4OLPLK�
ZTVL�)LI�MB)LP�HLT�Y�L�H4"�

DC��Y[I�F�ELZIV�FXBY�EI�GDULC;�EL�N±LF�MF��
JXKL�FLQ;�H4"�WS���H�WLZX�FXBY��LLV�2MZ�Q°�FTB�MHI�MF��JK�DLT�L�
UL�MESL�H4�S'LL�WG�LE�J4OLPLK�ZI�UL�MESI�H4"��H�YTHXB�EI�2MZ�EI�
E7LC;�ET�DLO�)LI�DLT�L�UL�MESL�H4�JKBSR�2MZ�ET�JEVT�ET�MF��DKMLS�
WLVT�EI�MB)LLPVL�WG�LE�KHSI�H4"�GDULC;�ET�GZ
�������GEZLTY[LF�
DIU�¿GS�
E.��.LZTB"�
N6T



��EF�MF��FTB�JEVT�ET�ELK�L��H�GE-F�Y[I�F�
ELZIV�FXBY�ET��J�FTB�NYLC;�UL�MESI�H4"��H�GE-F�GP�LL�LR�KLTY�EI�
WPKLT�LI�H4"�CMEI�2GZ�LB�JEVT�ET�DLO��.�SI�VHIB�H4B"�CMEI�WL4MS�
NJU�����G%PB7Z�H4�JKBSR�DTHSK�̈ G�L�G°�LWLTB�ET�̂ LKL�CMEI�J4OLPLK���
G%PB7Z�)LI�MB)LP�H4"�



����H�F��F�OLVT�PLZI�GE-F�H4"�CMFTB�)LI�GP�LL�LR�KLTY�
EL�¿ELTJ�VHIB�HLTSL"�CMEI�WL4MS�J4OLPLK����G%PB7Z�J[GS�
E.��H4"�




Z�������H����GOV�FTB�JE�EK�S4�LK�HLT�ULSI�H4�GUMET�
ELK�L��H�Y[I�F�ELZ�FTB�M2ZSL�MT�NYLC;�UL�MESI�H4"�CM�GE-F�FTB�
JIZL�GP�LL�LR�KLTY�EL�¿ELTJ�HLTSL�H4"�
<'NK

2MZ�EI�GDULC;�ET�MF������G%PB7Z��LR��VLC7�LTUV�ULT�GE�
��������GE��Y[LF��XGK�L�P����GE��Y[LF�2L-2LTKM�����GE��Y[LF�
GMBYZ�MRJK�2L8-2T7�GDULC;�ET�MF��<LTS�FTB�.LZTB"�JLVI�ET�VIQT�KHVT�
PLZL�DIU�SRKBS�GVELZ�EK�MX<LL�ZTVL�QLGH
"�DIU�ELT�KLCULTGD�F�
E:QK�MT�NJQGKS�EKTB"�
E�7IEL����GFZI�ZI��¿GS�
E.��DIU�ET�
GZ
�J�L;*S�H4"�
E�<LLZI�DL:7I�FTB�����GFZI�ZI��JLVI�FTB����Y[LF�YR.��
 LLTZ�ZTB"�
E�
E.��ET�CM�DIU�JK�YR.��EL� LLTZ�.LZTB�WL4K��JK�MT�
KLCULTGD�F�EL�7IEL�G/.�ETB"�DIU�ELT�HL'L�MT�GFZL�ZTB�S'LL�GDULC;�MT�
JHZT�/L�L�FTB�MR<LL�ZTB"��
KCYT.�C

OLT�YLT.�LC;�°F�L��GDULC;�ET�������GOV�DLO�S'LL�������GOV�DLO�
EKET�<LKJSPLKLTB�MT�/R7ELKL�JL�L�UL�MESL�H4"�
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C
JZTPL�ET�DLO�JHZI�GMBQLC;�GDULC;�ET�������GOV�DLO�EKTB�S'LL�

CMET�DLO�EI�GMBQLC�LB�������GOV�DLO�WLP��ESLVRMLK�EKTB"�
HK.�T

OZHVI�2MZLTB�ELT�DLZLTB�PLZI�MXB.I>�J±LL�/TOE�2ZI�DI7Z>�
HKL�STZL>�QTJL�WL4K�M2TO�F%<LI�¿FR<L�EI7�H4B�ULT�HLGV�JHBRQLST�H4B"�

ª7ÁD��
�� <LTS�ET�WLM�JLM�<LKJSPLKLTB�ELT�V�7�EKTB�%�LTBGE��T�EI7�NV�JK�

WB.T�OTST�H4B"�
�� EI7LTB�ET�WB.�MFXHLTB�ELT�V�7�EK�OTB"�
�� D.�I�MXBG.�LTB�EI�KLTE'LLF�ET�GZ
�����GF�ZI��.LC%ZLTKPLM����C;�

MI���L�����GF�ZI��G%PVZ2L8M����C;�MI��ELT�����ZI7K�JLVI�FTB�
GFZLEK�G/.�ETB"�CMMT�2ZI�/TOE�EL�MFL�LLV�)LI�HLTYL"�

�� KM�QXMVT�PLZT�EI.�LTB�EI�KLTE'LLF�ET�GZ
�����GF�ZI��FTZKG'L�LV�
���C;�MI���L�����
F
Z�.LCFT'LLT
7�ELT�����
F
Z�JLVI�FTB�
GFZLEK�����H�ST�ET�W6SK�JK�¿GS�
E.��G/.�ELP�EKTB"�

ÁR<DK
J³TT�$DTKTY��J±LLTB�ET��L$DLTB�EL�KLTY��ELT�LOLK�P�)LXKT�

ZLZ� KBY�ET� �L$DT>� ULT� DIQ�FTB� �LXMK� �L� )LXKT� KBY�ET�WL4K� GMKLTB� JK�
ZLZ�ULFRVI�KBY�ET�HLTST�H4B�S'LL�J±LLTB>�SVLTB�P�2GZ�LTB�JK�GO<LLC;�OTST�H4B"�
CMET�GV�B��L�ET�GZ
�$ZLC7L8%M����
�CB.LTG2Z�
F����EI�����MT�
����Y[LF�FL�L�ELT�����ZI7K�JLVI�FTB� LLTZ�EK�¿GS�
E.��EI�OK�MT�
G/.�ELP�EKTB"��

.�YZ��KLTYI�JL4�LT�JIZT�P�GMER.�T�GO<LLC;�OTST�H4B"�U.�TB�YZVT�
ZYSI�H4B"�KLTY�EI�WG�LESL�HLTVT�JK�MLKL�JL4�LL�V�7�HLT�ULSL�H4"�KLTE'LLF�
ET�GZ
�GDULC;�MT�JHZT���Y[LF�'LLCKF�¿GS�GEZLT�DIU�EI�OK�MT�MX<LL�
NJQLK�EKTB"�

JZ4T��KLTY�MT�¿)LLGPS�JL4�LLTB�ET�J±LT�JIZT�P�EHIB�EHIB�MT�
HKT�VU�K�WLST�H4B"�KLTY�EI�WG�LESL�HLT�ULVT�JK�MLKT�J±LT�JIZT�J.��ULST�H4B"�
J4OLPLK�DHRS�EF�GFZSI�H4"�CMEI�KLTE'LLF�ET�GZ
�KLTYKLT�LI�GE-FTB�HI�
NYL
B"�M2TO�F%<LI�CM�KLTY�ELT�24ZLSI�H4"�WS��CMEI�KLTE'LLF�ET�
GZ
�<LTS�FTB�GDULC;�ET�������GOVLTB�ET�DLO����MT����GOVLTB�ET�W6SK�MT�
����GF�ZI��.LCFT'LLT
7�ELT�����ZI7K�JLVI�FTB�GFZLEK�����H�ST�ET�
W6SK�JK�¿GS�
E.��G/.�ELP�EKTB"�KLTYI�JL4�LLTB�ELT�U.��MT�N<LL.��EK�
V�7�EK�OTB"
XY�NJ3JZTTHTR�DT�
R -P-'L�S'LL�¿FLG�LS�DIU�EL�¿�LTY�EKTB"
R MHI�MF��JK�DRPLC;�EKTB>�OTK�MT�GDULC;�EKVT�JK�DLGK�L�ET�ELK�L�
J4OLPLK�JK�2E;�J.�SL�H4"�
R JIZL�FL4UTE�GP�LL�LR�KLT�LI�GE-FLTB�EL�¿�LTY�EKTB"�
R DIU�NJQLK�WP���EKTB"
R W6��2MZL�BT EI�)LLGB S�FYBX �F�BT )LI�MSB GR ZS�JL�T LE�S3PL�BT EL�¿�LYT �EK"BT
R <LKJSPLK�GV�B��L�FTB�ELTSLHI�V�DKSTB"��[
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- R>TYT�RK
JZZ
EI7�GP,LV�GP)LLY

QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

e/kTe'[kh ikyu dh i]f�;k�a

� �R%<��)
F�LRF%<LI�PB�LLTB�EL�GP)LLUV>�PB�LLTB�EI�MB<�L�D��LVT�ET�WZLPL�ER/�

W6��ELK�LLTB�MT�)LI�GE�L�ULSL�H4"�FL4VJLZE��LHO�EL�N3JLOV�D�LVT�ET�
ML'L�ML'L�V�T�PB�L�DVLEK�)LI�DTQ�MESL�H4��L�WJVT�JLM�K<LEK�PB�LLTB�
EI�MB<�L�FTB�D��LT±LKI�EK�MESL�H4"�ULT�V�L�0�G%S�F�LRF%<LIJLZV��LR��
EKSL�H4�NMT�FL4VPB�LLTB�EI�WLP��ESL�HLTSI�H4>�CMGZ
�)LI�FL4VPB�LLTB�EL�
GP)LLUV�WLP��E�HLT�ULSL�H4"�PE/X7�ELT�KLTEVT�ET�GZ
�)LI�FL4VPB�LLTB�
EL�GP)LLUV�GE�L�ULSL�H4"�

P�B LL�BT E�T GP)LLUV�EL�MF��WZY�WZY�\L�T L�BT F�BT WZY�WZY�HL�T
MESL� H"4 � HGK�L�LL� F�BT GP)LLUV�EL� NJ�%R S� MF��2KPKI�FLQ�; H"4 �
GP)LLUV�EKV�T M�T JHZ�T ��T MGR VG�QS�EK�Z�BT GE�P�B LL�BT F�BT VK��L�VK�G�L�L�R HL"BT �
GEMI�OMX K�T JLM�PLZ�T ��GE�FI��SE�FLV4 JLZE�E�T F�LFR %<LI�P�B LL�BT F�BT VK�
HL�BT SL�T )LI�ELF�QZ�MESL�H"4 �UD�FLV4 P�B LL�BT F�BT PE/7X �EI�JP[ GA ±L�GO<LLC�; O�T
SD�MF��FLV4 P�B LL�BT E�T GP)LLUV�E�T GZ
�N±LF�HLST L�H"4 �GP)LLUV�E�T GZ
�P�B LL�BT
EL�QVR LP�EKS�T MF��GV&VGZG<LS�DLSL�BT EL���LV�K<LVL�QLGH
�
E� FL4VPB�L��LG%S�LLZI�HLTB
<L� FL4VPB�L�WG�LE��LHO�N3JLOV�EI�\LFSL�PLZT�HLTB"
Y� FL4VPB�LLTB�FTB�N±LF�WG�LE�W�.T�OTVT�PLZI�KLVI�F�LRF%<LI�HLT"
 L� FL4VPB�LLBT�FTB�PE/X7�EI�J[PAG±L�WG�LE�V�HLT"
.� FL4VPB�L�DIFLGK�LTB�P��L�RWLTB�ET�WL°F�L�J[GSKLT�LE�HLTB"
)�

F�LRFG%<L�LTB�ET�SLESPK�PB�L�EL�HI�GP)LLUV�EKVL�QLGH
"�QRVT�
HR
�NMET�PB�L�ET�
E�WLTK�V�L�JK6SR�<LLZI�F�LRF%<LI�YAH�M7LEK�K<L�
OTVL�QLGH
"�ML'L�HI�FL4V�PB�L�GUMT�GP)LLGUS�EKVL�HLT�ELT�WJVT�FXZ�
-'LLV�MT�OXMKI�WLTK�ETPZ�NSVL�HI�G<LMEL
B�GUMMT�NVET�̂ LKL� LTKL�HRWL�
-'LLV�<LLZI�HLT�UL
"�WD�FL4V�PB�L�MT�
E�/±LL�GUMFTB�W�.T�P���MT���
/±LT�GUMFTB�)LLTUV�FEK6O�P�JKLY�S'LL�G�L�LR�ZLKPL�P�*�XJL�HLTB�
GVELZEK�CM�D%MT�FTB�.LZTB�P��%EV�D6O�EK�OTB"�W�.LTB�MT�)LKL�/±LL�
OXMKT�OLT�/±LLTB�ET�DIQ�FTB�K<LTB"��GO�KLVI�ELT�)LI�V
�F�LRF%<LI�YAH�FTB�
-'LLVL6SGKS�EK�GO�L�UL
�SLT�NGQS�HLTYL"�2XZLTB�MT�ZL47VT�PLZI�+GFE�
F�LRF%<LI� -PS��WL�LI�WL�LI� DB7EK� OLTVLTB� F�LRF%<LI�YAHLTB� FTB� QZI�
UL
BYI>�%�LTBGE�OLTVLTB�F�LRF%<LI�YAH�WGP)LLGUS�YAH�ET�FXZ�-'LLV�MT�
DKLDK�EI�OXKI�JK�G-'LS�H4"�CM�J[ELK�JRKLVL�F�LRF%<LI�YAH�KLVI�KGHS�P�
V�L� KLVI�R%S� HLTYL"� KLVI� GPHIV� F�LRF%<LI�YAH� KLVI� KGHS� P� V�L�
KLVI�R%S�HLTYL"�KLVI�GPHIV�F�LRF%<LI�YAH�FTB�VC;�KLVI�F�LRF%<LI�-PS��
S4�LK�HLT�UL
YI>�JK6SR�EL�;�FTB�MF��WG�LE�ZYSL�H4"�WS���GO�VC;�KLVI�
NJZ$�L�HLT�SLT�NMT�HI�KLVI�KGHS�PB�L�FTB�J[GP�7�EKL�OTVL�QLGH
"

FL4VLZ��FTB�
E�MT�WG�LE��LG%S�LLZI�PB�LLTB�MT�
E��L�OLT�W�.T�P�
G�L�LRWLTB�ET�/±LT�WL4K�J[L4���FL4V�ZTEK�)LI�V�L�PB�L�S4�LK�GE�L�UL�MESL�
H4"�V�T�D%MT�FTB�CV�QL4<L7LTB�ELT�K<LEK�EL2I�FL�L�FTB��LRWLB�OT�GO�L�ULSL�
H4�SLGE�F�LRFG%<L�LB�WLJM�FTB�V�Z.�TB"�CM�GPG�L�MT�FLB�FL4VPB�LLTB�EI�
EL�;�LG%S�WL4K�N3JLOESL�JK�WG�LE�J[)LLP�VHIB�J.�SL"

�JK� GO�T�Y�T�SKIELTB�MT� GP)LLGUS�FL4VPB�L�FTB� KLVI�ELT�L�DVVT�
ZYTBYT"�KLVI�ELT�L�ET�D6O�HLTVT�MT���GOV�DLO�NMFTB�MT�V�I�KLVI�DLHK�WL�
UL�TYI"�GP)LLUV�ET����MT����GOV�DLO�VC;�KLVI�DV�UL�TYI"�VC;�KLVI�
F�LRF%<LI�DVVT�ET���MT���GOV�DLO�CMET�J[UVV�WBY�JXKI�SKH�MT�
GPEGMS�HLT�ULST�H4B�WL4K����GOV�ET�)LISK�VKLTB�MT�MB)LLTY�HLT�ULSL�H4"�
MB)LLTY�ET�
E�MT�SIV�GOV�DLO�KLVI�F�LRF%<LI�W�.T�OTVL��LR��EK�OTSI�
H4"�MB)LLTY�FL4VYAH�MT�DLHK�HPL�FTB�HLTSL�H4"�EC;�DLK�KLVI�F�LRF%<LI�GE6HIB�
ELK�LLTB�MT�MB)LLTY�MT�PBGQS�KH�ULSI�H4"�KLVI�F�LRF%<LI�ET�MB)LLTY�MT�
PBGQS�KHVT�ET�EC;�ELK�L�HLT�MEST�H4B"�ER/�ELK�L�GV&VGZG<LS�H4B��
E� J�L;*S�MB<�L�FTB�VKLTB�EL�V�HLTVL
<L� MB)LLTY�ET�GZ
�FL4MF�SLJFLV>�VFI�WLGO�EL�WVREXZ�V�HLTVL
� T�R%<��TTZ

GP�LT�L�JGKG-'LGS�LTB�FTB�OLT�F�LRF%<LI�PB�LLTB�ELT�GFZVL�WGVPL�;�HLT�
ULSL�H4"�MLFL6��G-'LGS�FTB�
E�F�LRF%<LI�YAH�EI�F�LRFG%<L�LB�OXMKT�
F�LRF%<LI�YAH�EI�F�LRFG%<L�LTB�ELT�WJVT�YAH�FTB�VHIB�WLVT�OTSI"�WS��OLT�
PB�LLTB�ELT�GFZLST�MF��D.�I�MLP�LLV�DKSVT�EI�WLP��ESL�HLTSI�H4"�
PB�LLTB�ELT�GFZLVT�MT�JHZT��H�S��EKVL�J.�SL�H4�GE�GEM�PB�L�EI�KLVI�
F�LRF%<LI�ELT�GFZT�HR
�PB�L�FTB�K<LL�UL
�WL4K�GEMT�H7L�L�UL
"�ULT�KLVI�
F�LRF%<LI�EF�NF[�EI�S'LL�W1/T�YR�L�PLZI�H4>�NMELT�/LT.�EK�JRKLVI�
KLVI�F�LRF%<LI�ELT�
E�PB�L�MT�GVELZ�OTST�H4B"�CM�SKH�
E�PB�L�KLVI�
GPHIV� P� OXMKL� KLVI� KLVI� �R%S� KHSL� H4"� KLVI� KGHS� PB�L� PLZT�
F�LRF%<LI�YAH�ELT�KLVI�R%S�F�LRF%<LI�YAH�ET�GVE7�ZLST�H4B"�WD�KLVI�
�R%S�F�LRF%<LI�YAH�ET�G�L�LR�E\L�ET��JK�MT�W6SKJ7�ELT�H7LEK�
NMELT�W<LDLKI�ELYU��MT��E�OTST�H4B"��EVT�MT�JHZT�W<LDLKI�ELYU��
JK�VREIZI�QIU��MT�UYH�UYH�G/¾�DVL�OTST�H4B�S'LL�CMET�OLTVLTB�SK2�
QIVI�EL�YL��L��LD;S�W1/I�SKH�ZYL�OTST�H4B"�CM��LD;S�FTB��GO�2XZLTB�EI�
YB�L�
PB�C��.LZ�GO�L�UL
>�SLT�NGQS�KHSL�H4"�CM�W<LDLKI�ELYU��MT�
�ET� HR
� G�L�LR�E\L� ET� �JK� OXMKT� KLVI� KGHS� F�LRF%<LI�YAH� ET�
G�L�LR�E\L�ELT�K<L�OTVL�QLGH
"��H�G�L�LR�E\L�VIQT�S'LL��JK�OLTVLTB�
WLTK�MT�<LRZL�HRWL�S'LL�F�LRFG%<L�LTB�P�NVET�G�L�LRWLTB�MT��R%S�µTFLTB�MT�
)LKL�HRWL�HLTVL�QLGH
"�CM�G�L�LR�E\L�ET��JK�W6SKJ7�K<LEK��%EV�
MT� �E� OTST� H4B"� CM� J[ELK� MB�R%S� PB�L� PLZT� F�LRF%<LI�YAH� FTB� OLT�
G�L�LR�E\L�HLTBYT>�GUVET�F���G/¾�R%S�S'LL�OLTVLTB�WLTK�MT�QIVI�ET��LD;S�
MT�)LIYL�HRWL�W<LDLKI�ELYU��HLTYL"�CM�F�LRF%<LI�YAH�ELT�KLS�)LK�CMI�
G-'LGS�FTB�KHVT�OTVL�QLGH
"�OLTVLTB�G�L�LR�E\LLTB�EI�F�LRFG%<L�LB��LD;S�ELT�
QL7TBYI�S'LL�G/¾LTB�ELT�D.�L�EKET�OXMKI�WLTK�QZI�UL
BYI"�CM�J[ELK�
OLTVLTB�G�L�LR�E\LLTB�EI�F�LRFG%<L�LB�
E�OXMKT�ET�E\LLTB�FTB�ULEK��LD;S�
QL7TBYI�S'LL�
E�OXMKT�EI�YB�L�MT�JGKGQS�HLT�UL
BYI"�WYZI�MRDH�OLTVLTB�
G�L�LR�E\LLTB�ET�µTFLTB�ELT�
E�HI�G�L�LR�E\L�FTB�K<L�GO�L�ULSL�H4"�JK6SR�
�GO�WYZI�MRDH�OLTVLTB�PB�LLTB�EI�F�LRFG%<L�LB�WLJM�FTB�Z.�SI�HRC;�GO<LLC;�
OTB�SLT�
E�DLK�G2K�CMI�J[G°�L�ELT�OLTHKLVL�QLGH
"�CM�SKH�OLT�PB�LLTB�ELT�
WLJM�FTB�GFZL�L�UL�MESL�H4"
�� �R%<��TTDKDKK

M)LI�F�LRF%<LI�PB�LLTB�FTB�F�LRFG%<L�LTB�P�CVET�G�L�LRWLTB�EI�MB<�L�
S'LL�)LLTUV�EI�FL�L�MFLV�VHIB�HLTSI�WS��CM�WMFLVSL�ELT�OXK�EKST�
KHVL�QLGH
"�
TML�EKVT�MT�J[3�TE�PB�L�WJVL�WJVL�EL�;�MRQL���J�
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MT�EKSL�KHTYL"�CMET�GZ
�GV&V�J[G°�L
B�WJVLC;�ULVI�QLGH
B�
E� GUM�PB�L�FTB�)LLTUV�EI�WG�LESL�HLT>�NMMT�)LLTUV�JKLY�
PB�F�LR�

MT�)LKT�
E��L�OLT�µTF�GVELZ�
TMT�PB�L�ELT�OT�OTVT�QLGH
B>�GUMFTB�
)LLTUV�EI�EFI�HLT"

<L� GUM�PB�L�ET�G�L�LR�E\L�FTB�-'LLVL)LLP�HLT�S'LL�KLVI�ELT�WB.T�OTVT�ET�
GZ
�-'LLV�EF�J.��KHL�HLT"�

�� CK�R%<J[T�
GEMI�)LI�F�LFR %<LI�YHA �F�BT VC�; KLVI�F�LFR %<LI�EL�T MI�L�T JG[ P�7�VHI�B

EKLVL�QLGH
"�
MT L�EKV�T JK�+GFE�F�LFR G%<L�L�B NMEL�T FLK�OYBT I"�VC�; KLVI�
F�LFR %<LI�EL�T V
�P�B L�GFZLV�T M�T JPX �; HI�JKR LVI�KLVI�F�LFR %<LI�EL�T WP���
H7L�ZVT L�QLGH
"�ML'L�HI��GO�ELCT �; KLVI�EL�T #E�FLU4 OX �HL�T SL�T NM�T )LI�SL.T ��
OVT L�QLGH
"�VC�; KLVI�F�LFR %<LI�EL�T KLVI�GPHIV�F�LFR %<LI�P�B L�F�BT HI�JG[ P�7�
EKL�L�ULSL�H"4 �CME�T GZ
�GV&VGZG<LS�GPG�L�L�B JF[ <R L�H�B4
E� K�JL�L�EL�J[�LTY�KLVI�JL�L�FTB�VC;�KLVI�F�LRF%<LI�ELT�K<LEK�

NMFTB�ER/�+GFE�F�LR�FG%<L�LB�)LI�K<L�OTVI�QLGH
B"�JK6SR��H�
��LV� K<LVL�QLGH
� GE�+GFE�F�LRFG%<L�LB� NMI�PB�L�EI� HLTB>�
GUMMT�VC;�KLVI�F�LRFG%<L�LB�ZI�YC;�H4B"�CM�KLVI�JL�L�ET�FR<L�ELT�
F�LR�P�QIVI�MT�)LK�OTVL�QLGH
"�CMET�J�QLS_�CMT�G�L�LR�E\L�ET�OLT�
µTFLTB�ET�ML'L�CM�J[ELK�Z7EL�OTVL�QLGH
>�GUMMT�KLVI�JL�L�EL�
FRBH� VIQT� EI� WLTK� KHT"� CM� F�LRF%<LI�YAH� EI� F�LRFG%<L�LB�
KLVI�JL�L�ET�FRBH�FTB�K<LT�F�LR�P�QIVI�ELT�<LLVT�ZYTBYI"�UD�SE�F�LR�
P�QIVI�MFL*S�HLTYI>�SD�SE�F�LRFG%<�LB�VC;�KLVI�EI�YB�L�MT�
JGKGQS�HLT�UL
BYI�WL4K�NMT�-PIELK�EK�ZTBYI"�KLVI�JL�L�EL�FR<��
^LK�UD�F�LR�P�QIVI�MT� GK%S�HLT�UL
YL>�SD�CMFTB� K<LI� KLVI�
F�LRF%<LI�P�+GFE�F�LRFG%<L�LB�-P�B�DLHK�WL�UL
BYI"�CMET�
J�QLS_�<LLZI�KLVI�JL�L�ELT�GVELZ�ZTVL�QLGH
"

<L� �RJ[TY���KLVI�GPHIV�F�LRF%<LI�YAH�FBT�VC;�KLVI�EL�J[PT�L�
EKLVT�EI�OXMKI�GPG�L��]GJ�MKZ�H4>�JK6SR�ER/�JGKG-'LGS�LTB�FTB�V
�PB�L�
EI�F�LRFG%<L�LB� CMT� -PIELK�VHIB�EKSI"� GUM�KLVI�F�LRF%<LI�ELT�
J[GP�7�EKLVL�H4>�NMET��JK�F�LR�.LZ�OTVL�QLGH
"�WD�CMT�G�L�LR�E\L�
ET��JK�W6SKJ7�H7LEK�µTF�ET��JK�/LT.��OTVL�QLGH
"�F�LRF%<LI�YAH�
EI�F�LRFG%<L�LB�KLVI�ET�GVE7�WLEK�JHZT�NMET�WLM�JLM�J.�L�F�LR�
<LL
BYI�S'LL�DLO�FTB�NMET��LKIK�JK�J.�T�F�LR�ELT�QL7TYL"�UD�SE�KLVI�JK�
J.�L�F�LR�MFL*S�HLTYL>�SD�SE�F�LRFG%<L�LB�NMEI�YB�L�MT�JGKGQS�HLT�
UL
BYI�WL4K�NMT�-PIELK�EK�ZTBYI"
� KH
�#	ZTCYKJ[D6�


WLEG-FE�OR L;7VLWLTB�ET�ELK�L�KLVI�ET�FK�ULVT!<LLT�ULVT>�J[UVV�
ELZ�FTB�KLVI�EL�Y)LL;�LLV�FTG7BY�JX�L;�V�HLTVT�EI�O�LL�FTB�W'LPL�VC;�KLVI�
ET�GZ
�VK�NJZ$�L�V�HLTVT�EI�O�LL�FTB�FL�PIPB�LLTB�FTB�
E�D.�I�MF-�L�
UVVI�EF;#�EI�HLT�ULSI�H4"�KLVI�EI�\LGS�ET�NJKL6S�FL�PI�PB�LLTB�FTB�
KL�ZU4ZI�J4OL�EKVT�PLZT�EF;#�EFTKI�FL�PI�ER/�W6��EFTGK�LTB�ELT�
HI� KL�Z� U4ZI� G<LZLVT� ZYSI� H4B"� CM� ELK�L� NVEI� WGPEGMS�
W�.LOLVI�MG°��HLT�ULSI�H4"��T�EFTKI�FLG�P�LB�W�.T�OTVT�ZYSI�H4B"�

TMI�EFTKI�FLG�P�LB�J[L���
E�HI�ELT�L�FTB�WVTE�W�.T�OTSI�H4B"�EFTKI�ET�
ELT�LLTB�FTB�GO�T�Y
��T�W�.T�WVYG)L;S�HLTST�H4B�WL4K�CVMT�VK�FL�PI�HI�
GPEGMS�HLTST�H4B"�CV�W�.T�OTVT�PLZI�EF;#�FLG�P�LTB�ELT�HI�UVVI�EF;#�

�L�Z4CBY�PE;K�EHST�H4B"
FL4VPB�LLTB�FTB�KLVI�EF;#�GPEGMS�HLTVT�MT�DQLVT�EL�
EFL��NJL��

FL�PIP�BL�ELT�KLVIGPHIV�VHIB�HLTVT�OTVL�H4"�KLVI�EI�\LGS�ELT�KLTEVT�ET�
GZ
�GV&VGZG<LS�MLP�LLGV�LB�WLP��E�H4B"
V FL�PI�/±LTB�µTFLTB�EL�GVKI\L�L�EKST�MF��N6HTB�FL4VPB�LLTB�ET��JK�

HI�K<LL�ULVL�QLGH
�SLGE�KLVI�FL4VPB�L�ET�DLHK�V�GYKTB"�GVKI\L�L�
ET�MF��MDMT�JHZT�/±LLTB�JK�KLVI�EI�SZL�L�EKVI�QLGH
"�WYK�
NM�JK�KLVI�H4�SLT�JHZT�KLVI�ELT�D%MT�ET�W6OK�EK�OTVL�QLGH
�WL4K�
SD�/±LT�EL�GVKI\L�L�EKVL�QLGH
"

V /±LT�ELT�GVELZST�MF��DHRS�MLP�LLVI�DKSVI�QLGH
�EHIB�KLVI�OLT�
/±LLTB�ET�DIQ�KY.��V�UL
"

V JGKPHV�FTB�KLVI�ELT�\LGSY[-S�HLTVT�MT�DQLVT�ET�GZ
�D%MLTB�FTB�µTFLTB�
EI�J4GEBY�S'LL�SZJ7�WL4K�G�L�LR>�F�LR<L�.LTB�EI�FU�DXS�J4GEBY�EI�
ULVI�QLGH
"

V FL�PI�D%MLTB�ELT�NJ�R%S�
PB��LL4ELK�PLZT�PLHVLTB�FTB�HI�JGKPHV�
EKVL�QLGH
"�D%MLTB�ELT�PLHV�EI�Z&DLC;�EI�GO�LL�FTB�
E�OXMKT�MT�
)LZI�J[ELK�M7LEK�ZLOVL�QLGH
�SLGE�NVFTB��7EL�V�ZYT"

V JGKPHV�MT�JHZT�F�LR<L�.�MRJK�EL�JXKL��LHO�GVELZ�ZTVL�
QLGH
�WL4K��GO�G�L�LR<LB.�FTB��LHO�MT�)LKT�GEVLKT�ET�/±LT�H4B�SLT�N6HTB�
)LI�<LLZI�EK�ZTVL�QLGH
"

V FL4VLZ��\LT��JK)L\LI�GQG.��LTB�ET�\LT��MT�OXK�QRVVT�QLGH
B�WL4K�
GQG.��LTB�ELT�GV�BG�S�EKVT!KLTEVT�ET�NJL��WJVLVT�QLGH
B"

V FL�PIPB�LLTB�JK�ZX7�Z.�LC;�V�HLTVT�EI�JXKI�MLP�LLGV�LB�DKSVI�QLGH
B�
WL4K��GO�
TML�HLT�UL
�SLT�S3ELZ�NMT�J[)LLPI��J�MT�GV�BG�S�EKVL�
QLGH
"

V J[UVV�ELZ�FTB�J[L���MKMLTB>��LGV�L�U4MI�GPEGMS�2MZLTB�ET�OL4KLV�
J[L��� M&)LLTY� FTG7BY� ET� GZ
� N.�I� HRC;� KLGV�LB� ZL47ST� MF��
)L7EEK�OXMKT�D%MLTB�FTB�QZI�ULSI�H4B"�CM�G-'LGS�ELT�DQLVT�ET�
GZ
�FL�PIPB�LLTB�ELT�WZY�WZY�H:ET�KBYLTB�M2TO>�H:EL�VIZL>�
H:EL�JIZL>�H:EL�YRZLDI�WLGO�ET�JT67�MT�KBYVL�QLGH
�W'LPL�
WZY�WZY�KBY�ET�KBYIV�ELYU��NVET�MLFVT�ET�GH-MT�JK�GQJEL�
OTVT�QLGH
B"
#ZT4�R�K��UVVI�EF;#�DVVT�ET�

WLK&)L�FTB�NM�FL4VPB�L�ELT�VC;�W�.L�OTVT�PLZI�KLVI�OTEK�MR�LLKL�UL�
MESL�H4"��GO�UVVI�EF;#�PLZL�FL�PIPB�L�KLVI�ELT�-PIELK�VHIB�EKSL�
H4�W'LPL�DHRS�MT�ELT�LLTB�FTB�DHRS�MT�W�.T�WLVT�ZYST�H4B�SLT�NM�FL4VPB�L�ELT�
UVVI�EF;#�GPHIV�DVLEK��LT�L�FLG�P�LTB�EL�NJ�LTY�GE�L�ULVL�HI�
ZL)LJ[O�H4"��H�J[G°�L�CM�J[ELK�H4�

UVVI�EF;#�PLZT�FL4VD%MT�ELT�NMET�-'LLV�MT�ZY)LY�����FI��OXK�
ZT�UL
B�WL4K�NMET�-'LLV�JK�
E�<LLZI�D%ML�CVK�EPK�ZYLEK�K<L�OTB"�
H7L
�Y
�CV�UVVI�EF;#�FL4V�PB�L�ET�/±LLTB�MT�MLKI�FLG�P�LTB�ELT��L.�EK�
FXZ�-'LLV�JK�K<LT�Y
�<LLZI�D%M�FTB�ZYL�OTB"�CMMT�DLHK�N.�VT�PLZI�
-P-'L�FLG�P�LB�FXZ�-'LLV�JK�K<LT�HR
�D%MT�FTB�WL�UL
YI�WL4K�UVVI�
EF;#�DVI�FLG�P�LB�WL4K�ER/�VC;�NF[�EI�JLT�L�L�EKVT�PLZI�FLG�P�LB�SLT�
�L.�T�HR
�-'LLV�JK�HI�KH�UL
BYI"�CM�J[ELK�DQI�HRC;�-P-'L�FLG�P�LTB�EL�
NJ�LTY�OXMKT�FL�PIPB�L�MT�GFZLEK�GE�L�UL�MESL�H4"��[
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- ��K>KT�RK
�T�:ZT
¨G�L�GP,LV�ET6¾�FHT6¾Y�

QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

oehZ d(iksLV Fukus esa i];ks[ gksus 
okyk tho& daspTvk& ekSfyd rF;

ETBQRWL�<LLO�
E�GP�LT�L�J[ELK�ET�UIP�ETBQR
�ET�^LKL�S4�LK�EI�
ULSI�H4�CMGZ
�CMT�ETBQRWL�<LLO�EHST�H4B�ETBQR
�ELT�̈ �LE�EL�GF��
PB�
)LXGF�EI�WLBS�)LI�EHL�ULSL�H4�ULT�VF�
PB�UIPLB�L�MT�)LKJXK�)LXGF�FTB�KHST�H4B�
ETBQR
�)LXGF�FTB����MT�����M4B�FI��EI�YHKLC;�FTB�NJG-'LS�UIPLB�L�JOL'L;�
�R%S�GFÂI�ELT�<LLEK>�<LGVULTB�
PB�FAOL�ELT�)LXGF�EI��JKI�MSH�JK�
GP�7L�ET��J�FTB�GPMGU;S�EKST�H4B�CM�GP�7L�FTB�)LKJXK�FL�L�FTB�JLT�LE�S3P�
KHST�H4B�ELD;GVE�JOL'L;�EL�DHRS�EF�NJ�LTY�
PB�KLML�GVE�OPLWLTB�
PB�
NP;KELTB�ET�D��ST�NJ�LTY�ET�ELK�L�ETBQR
�
PB�W6��MX\F�UIPLTB�EI�MB<�L�
FTB�EFI�HRC;�H4"

)LLKS�OT�L�FTB�WG�LE�UVMB<�L��L6L3P�HLTVT�P�<LL]L6VLTB�EI�D��SI�
FLBY�ET�ELK�L�M LV�<LTSI�WLU�¨G�L�EI�D.�I�WLP��ESL�DVI�HRC;�H4�
GUMET�FR<��WBY�W1/I�NJU�OTVT�PLZT�DIU>�*L�L;*S�UZ�MBML�LV�P�
MBSRGZS�<LLO�H4"�KLML�GVE�NP;KELTB�ET�D��ST�NJ�LTY�ET�ELK�L�FAOL�EI�
MBKQVL>�JLVI�KLTEVT�EI�\LFSL�P�NMFTB�MX\F�UIPLTB�EL�ºLM�HLTSL�H4"�
GUMMT�FAOL�EI�NP;KSL� L7�ULSI�H4"�FAOL�EI�NP;KSL�DVL�T�K<LVT�ET�GZ
�
ELD;GVE�<LLOLTB�EL�NJ�LTY�WLP��E�H4"�YLTDK�EI�<LLO�EI�SRZVL�FTB�
PFI;E&JLT-7�FTB�ZY)LY�JLBQ�YRVL�VLC7�LTUV>�MLS�YRVL�2L-2LTKM>�9�LKH�
YRVL�JLT7L�L>�OLTYRVL�F49VIG�L�F>�OLTYRVL�E4G:�L�F�JL�L�ULSL�H4"

)LLTUV�EI�J[¨GS�ET�WL�LLK�JK�ETBQRWLTB�EL�PYI;EK�L�OLT�J[ELK�MT�
GE�L�Y�L�H4��
� DJ'<TZT (Phytophagaous)

CM�PY;�ET�ETBQR
�ETPZ�M.�T�YZT�ELD;GVE�JOL'L;�ELT�<LLVL�JMBO�
EKST� H4B� C6HTB� <LLO� DVLVT� PLZT�EBTQR
�EHST� H4B>� CMI� PY;�ET�EBTQR
�
PFI;E&JLT-7� DVLVT� ET� GZ
� NJ�LTY� FTB� ZL�T� ULST� H4B� GUMFTB� FR<��
WLCMIGV�L� 2LTG7.L� (Eisenia Foetida)� 
PB� �RG.�ZM� �XU4VI�
(Eudrilus Eygenie)�J[ULGS�LB�H4"
� Ä<TZT(Geophagous)

CM�PY;�ET�EBTQR
�GFÂI�<LLVL�JMBO�EKST�H4B�P�ELD;GVE�JOL'L;�EF�
FL�L�FTB�<LLST�H4B"�CMGZ
�C6HTB�HZPLHT�EHT�ULST�H4B�CM�PY;�ET�ETBQR
�GFÂI�
FTB�YHKT�MRKBY�DVLEK�KHST�H4B>��T�PFI;E&JLT-7�DVLVT�FTB�NJ�R%S�VHIB�HLTST�
H4B"�CM�PY�; F�BT F<R ��JU[ LGS�L�B F7T LEL�L�JL-T 'LFX L�(Metaphire Posthuma)�
P�WLPT 7LET IVL�'LM7; LVT I�(Octocheatong Thrustone)�H"4
TR²T&D6�K�
�� ETBQR
�G^GZBYI�HLTST�H4B�W'LL;S�
E�HI��LKIK�FTB�VK�S'LL�FLOL�UVVLBY�

*LL�T�ULST�H4B"�ETBQR
�ZY)LY����MT����GOV�FTB�P�-E�HLTEK�J[U6LV�
EKVT�ZYST�H4B"

�� G^GZBYI�HLTVT�ET�DLPUXO�ETBQRWLTB�FTB�GV�LTQV�OLT�EBTQRWLTB�ET�GFZV�MT�
HI�M&)LP�HLTSL�H4"�%�LTBGE�CVET��LKIK�FTB�VK�S'LL�FLOL�UVVLBY�
OXK�OXK�HLTST�H4B�WL4K�VK�FTB��LR°L�LR�P�FLOL�FTB�W�.LTB�ET�JGKP%S�HLTVT�

EL�MF��)LI�WZY�WZY�HLTSL�H4"�M&)LLTY�J[G°�L�JX�L;�HLTVT�JK�
ETBQR
�ELTEXV�DVLST�H4B"�ETBQRWLTB�FTB�F4'LRV�J[G°�L�ZY)LY�
E� L�7T�
SE�QZSI�H4"�ELTEXV�EL�GVFL;�L�ZY)LY�/�� L�7LTB�FTB�JX�L;�HLT�
ULSL�H4"

�� 
E�ETBQRWL����MT����ELTEXV�DVLSL�H4�WL4K�
E�ELTEXV�MT�WL4MSV�
SIV�ETBQRWLTB�EL�U6F�HLTSL�H4"�ETBQRWLTB�MT�ELTEXV�DVLVT�EI�\LFSL�
WG�LELB�LS��/��FLH�SE�HI�HLTSI�H4"�CMET�DLO�CVFTB�ELTEXV�DVLVT�
EI�\LFSL� L7�ULSI�H4"

�� ETBQRWLTB�FTB�OT<LVT�S'LL�MRVVT�ET�GZ
�ELTC;�)LI�WBY�VHIB�HLTST�GE6SR��T�
�PGV�
PB�J[EL�L�ET�J[GS�MBPTOV�LIZ�HLTST�H4B�WL4K��LI L[SL�MT�CVEL�
WHMLM�EK�ZTST�H4B"

�� �LKIK�ET�OLTVLTB�GMKT�VREIZT�HLTTST�HB4�ULT�)LXGF�FTB�MRKBY�DVLVT�FTB�MHL�E�
HLTST�H4B"�QZVT�EI�\LFSL�CVFTB�OLTVLTB�GMKLT�FTB�HLTSI�H4"

�� W3�6S�JSZI�P�ZQIZI�JK��ZT�FL�CVET��LKIK�JK�FL4UXO�HLTSI�H4�
ULT�MRK\LL�E0LQ�EL�EL�;�EKSI�H4"

�� GFÂI�S'LL�EQKT�FTB�KHEK�GOV�FTB�WL4MS�DIM�DLK��JK�MT�VIQT�
PB�
VIQT�MT��JK�WLST�HB4"�ETBQRWL�J[GSGOV�WJVT�)LLK�EL�ZY)LY�JLBQ�
YRVL� EQKL� <LLSL� H4"� ZY)LY� 
E� GEZLT� ETBQR
� QLK� MT� JLBQ�
GEZLTY[LF�EQKL�J[GSGOV�<LL�ULST�H4B"

�� ETBQR
�ET��LKIK�FTB����J[GS�LS�JLVI�HLTSL�H4�S'LL��H��LKIK�ET�̂ LKL�HI�
�PMV�
PB�N3MU;V�EL�EL�;�EKSL�H4"

�� GFÂI�<LLVT�PLZT�ETBQR
�KBYHIV�HLTST�H4B"�UDGE�ELD;GVE�JOL'L;�<LLVT�
PLZT�ETBQRWLTB�EL�KBY�FLBMZ>�)LXKL>�YRZLDI�HLTSL�H4"

��� ETBQRWLTB�FTB��PMV�PL�PI��HLTSL�H4"��PMV�G°�L�OTH�G)LG±L�EI�
JSZI�3PQL�ET�̂ LKL�HLTSL�H4"�CVET��LKIK�FTB��PMV�ET�GZ
�GP�LT�L�
WBY�VHIB�HLTST�H4B"

��� WVREXZ�JGKG-'LGS�LT�FTB�
E�ETBQR
�MT�
E�P�L;�FTB������MT������
SE�ETBQR
�J[UGVS�HLTST�H4B"

��� ETBQR
�EL�)LXKL�KBY�
E�GP�LT�L�GJYFTB7�JLTK2LCGKV�ET�ELK�L�HLTSL�H4"
��� �LKIK�MX<LVT�JK�ETBQRWL� LR7V�FHMXM�EKSL�H4�WL4K��PMV�V�HLTVT�FTB�

FK�ULSL�H4"��[

¥æßàØ·¤ âË Ùæ
 æÒ.  ÚU‡æ çâ¢ã ãUçÚUØæ‡ææ ·Ì¤çá çßàÐßçßlæÜØ, çãUâæÚU ç4®Ì 

ç·¤âæÙ âðßæ ·ð¤l�ý ×ð´ ç·¤âæÙæð´ ãðUÌé â�æãU ×ð´ ÌèÙ çÎÙ âæð×ßæÚU, ¶éÏßæÚU °ß¢ 
àæé·ý¤ßæÚU ·¤æð W� âð Ww ¶¢ð Ì·¤ çÙ²àæé¬·¤ ©¤æðÙ âéçßÏæ (ãÒU¬Â Üæ§Ù) 
©¤æðÙ Ù¢. W^���W^��x��W ÂÚU ©UÂÜoÏ ãÒ ç¢â×ð´ ßÒzææçÙ·¤æð´ âð ·Ì¤çá�
â¢¶¢Ïè ÂÚUæ×àæÝ ç·¤Øæ ¢æ â·¤Ìæ ãÒU± ØçÎ ç·¤âè ¢»ãU âð ØãU ©¤æðÙ âéçßÏæ 
©UÂÜoÏ ÙãUè´ ãUæð Ìæð ç·¤âæÙ Öæ§Ý �W\\w�wxw|\^ ÂÚU âàæé¬·¤ ©¤æðÙ 
·¤ÚU·ð¤ ©UÂØéÝ2¤ çÎÙæð´ ×ð´ §â âéçßÏæ ·¤æ ÜæÖ ©U§Uæ â·¤Ìð ãÒ´U±

ÿæð˜æèØ ¥Ùéâ¢ÏæÙ ·ð¤l�ý, ¶æßÜ ×ð´ Öè âæð×ßæÚU, ¶éÏßæÚU, àæé·ý¤ßæÚU 
W� âð Ww ¶¢ð Ì·¤ ©¤æðÙ Ù¢. W^���W^��y��w ÂÚU ØãU çÙ²àæé¬·¤ ©¤æðÙ 
âéçßÏæ ©UÂÜoÏ ãÒU±

ÿæð˜æèØ ¥Ùéâ¢ÏæÙ ·ð¤l�ý, �¤ æÙè (·¤ÚUÙæÜ) ×ð´ Öè ×¢»ÜßæÚU ß 
¶ÌãU4ÂçÌßæÚU W� âð WW ¶¢ð Ì·¤ ©¤æðÙ Ù¢. W^���W^��xWWW ÂÚU ØãU 
çÙ²àæé¬·¤ ©¤æðÙ âéçßÏæ ©UÂÜoÏ ãÒU±
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TT
&LAOL�GP,LV�GP)LLY

QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

ijkyh dh &k��rh leL;k �oa funku

)LLKS�
E�̈ G�L�¿�LLV�OT�L�H4"��HLB�GPGP�L�¿ELK�EI�̈ G�L�J�GS�LB�
WJVLC;�ULSI�H4B"�)LLKS�GPG)L6VSLWLTB�EL�M[LTS�H4�U4MT�FL4MF�FTB�GPG)L6VSL>�
2MZLTB�FTB�GPG)L6VSL�C3�LGO"�MLZ)LK�FTB�EC;�¿ELK�EL�2MZ�Q°��HLB�
WJVL�L�ULSL�H4"�JK6SR�N±LKI�)LLKS�FTB��LLV�
PB�YTHXB�¿�LLZI�EL�QZV�H4"�
N±LKI�)LLKS�FTB�WLVT�PLZT�KL5��U4MT�JBULD>�HGK�L�LL>�KLU-'LLV�
PB�N±LK�
¿OT�L�FTB�CM�¿�LLZI�MT�W3�G�LE�N3JLOV�HLTSL�H4"��LLV�EI�2MZ�EI�
E7LC;�ET�DLO�YTHBX�EI�DRPLC;�EI�ULSI�H4"�GEMLV�ET�JLM�ER/�HI�MF��
HLTSL�H4� CM�E7LC;�WL4K�DRPLC;�ET�F��"�CMGZ
�PH�GEMLV�ULT�
WP�LT�L��LLV�EI�E7LC;�ET�DLO�DQ�ULST�H4B�N6HTB�UZL�OTSL�H4�SLGE�WYZI�
2MZ�ZYL�MET"�NMET�CM�¨3��MT�V�ETPZ�FAOL�ELT�HLGV�HLTSI�H4�
WGJSR�PL�R�¿OX�L�L�U4MI�D.�I�MF-�L�)LI�D���ULSI�H4"

)LLKSI��¨G�L�WVRMB�LLV�JGK�LO_>�VC;�GO:ZI�ET�
E�W���V�ET�
WVRMLK�WVLU�EI�2MZLTB�FTB�MT�W3�G�LE�WP�LT�L�N3J6V�HLTST�H4B�WL4K�
NMFTB�MT����¿GS�LS��LLV�WL4K����¿GS�LS�YTHBX�̂ LKL�N3J6V�HLTST�H4B"

&AJKRÁ)�*LKLZI�UZLVT�MT�¿FR<L�JLT�LE�S3PLTB�ELT�HLGV�
JHRBQSI�H4"�ZY)LY����¿GS�LS�M:2K>����¿GS�LS�JLT7L�L>����¿GS�LS�
VLC7�LTUV�WL4K�2L8-2LTKM�<LLT�ULSL�H4"�ML'L�HI�ML'L>�U4GPE�ELD;V�WL4K�
GFÂI�ET�-PL-'��
PB�2MZ�EI�NJU�JK�)LI�OR�¿)LLP�WLSL�H4"

�LLV�ET�WP�LT�L�UZVT�MT�U�HKIZI�Y4MTB�PL�RF�.Z�FTB� VREMLV�
JHRBQLSI�H4B"�CV�U�HKIZI�Y4BMLTB�FTB�V�GM2;�PL�R�¿OXG�LS�WGJSR�UVULGS�ELT�
VREMLV�JHRBQLVT�EI�W3�G�LE�\LFSL�HLTSI�H4�WL4K��HI�ELK�L�H4�GE�
GOV�¿GSGOV�-PL-'��MBDBG�LS�JKT�LLGV�LB�D��SI�UL�KHI�HB4"�U4MT��LR
B�ET�
D��VT�MT�D1QLTB�
PB�PA�LTB�FTB�MLBM�ZTVT�EI�MF-�L>�WL<LLTB�FTB�UZV>�ºO��
KLTYLTB�EL�D��VL>�OFT�EI�MF-�L�C3�LGO"

CMI�MF-�L�EL�GVOLV�EKVT�HTSR�VT�LZV�Y[IV�G7�$�XVZ�VT�VC;�GO:ZI�
ET�WLMJLM�ET�QLK�KL5��HGK�L�LL>�JBULD>�N±LK�¿OT�L�WL4K�KLU-'LLV�
FTB�2MZ�WP�LT�LLTB�FR<�S���LLV�
PB�YTHBX�ELT�UZLVT�JK�KLTE�ZYLC;"

ER/�W���VLTB�ET�WVRMLK�N±LKI�)LLKS�FTB�CV�WP�LT�LLTB�MT�HLTVT�PLZT�
¿OX�L�L�EL�WLBEZV�EKVT�ET�GZ
�PL�R�¿OX�LELTB�ET�GPG)L6V�FLJOB.LTB�WL4K�
NVEL�-PL-'��JK�¿GSEXZ�¿)LLP�EL�W���V�EKVT�ET�GZ
�ER/��B��
ZYL
�Y
�'LT"�GUVMT�JGK�LLF��H�GFZL�GE�CV�WP�LT�LLTB�ELT�UZLVT�MT�HI�
¿OX�L�L�CV�KL5�LTB�ELT�W3�G�LE�¿)LLGPS�EK�KHL�H4"

�2MZ�WP�LT�LLTB�ET�UZLVT�JK�¿GSDB�L�ZYVL�
QLGH
@�*LKLZI�EL�C��LV�ET��J�FTB�C-STFLZ@�5LV�ULY�ESL�WG)L�LV��
GUMMT�-PL-'��JK�HLTVT�PLZT�OR�¿)LLP�MT�ZLTYLTB�ELT�ULY�E�GE�L�UL�
MET@�¨G�L�NJEK�LLTB�JK�MG$M.I@�2MZ�GPGP�LIEK�L�WJVLEK�
TMI�
2MZTB�GUVMT�EF�WP�LT�LLTB�EL�N3JOLV�HLTSL�HLT>��LLV�
PB�YTHXB�2MZ�Q°�
FTB�GPG)L6VSL
B�ZLVL@�WP�LT�L�MT�<LLO�DVLVL@�WYZI�2MZ�ZYLVT�MT�
JHZT�WP�LT�LLTB�ELT�U�FIV�FTB�ODL�OTVL�SLGE�U�FIV�FTB�WLP��E�S3P�D���
METB�
PB�PL�R�¿OX�L�L�ELT�)LI�EF�GE�L�UL�MET@�*L�LRWLTB�ELT�QLKT�ET��J�
FTB��L�GD-SK�ET��J�FTB�C-STFLZ�EKVL@�
PB�&L�L�F�EI�<LTSI�FTB�1LLPZ�ET�
WP�LT�LLTB�EL�ELYU��DVLVT�ET�GZ
�C-STFLZ�EKVL"��[

- 6RK>Y��R
ÁJRKHZ
<LL]�
PB�JLT�L�L�GP)LLY

QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

RkTylh ds yk+k

3LRZMI��LLGF;E��J�MT�HI�VHIB�DG:E�OPL�ET��J�FTB�)LI�FH3PJX�L;�H4"�
SRZMI�EI�FHE�HPL�ET�ML'L�OXK�OXK�SE�UHLB�)LI�ULSI�H4�PHLB�EL�
PLSLPK�L� �LR�� WL4K� -PL-'�� P�;E� HLT� ULSL� H4"� �H� HLGVELKE�
EI7L�LRWLTB�F1/K�F%<LI�WLGO�EI�D��LT±LKI�ELT�)LI�KLTESI�H4"

3LRZMI�EI�FR<��OLT�GE-FTB�HLTSI�H4B��
�� ��LF�3LRZMI�ELZI�.LGZ�LTB�WL4K�ELZT�KBY�EI�JG±L�LTB�PLZI
�� KLF�3LRZMI�M2TO�.LGZ�LTB�WL4K�HKT�KBY�EI�JG±L�LTB�PLZI

M)LI�¿ELK�EI�3LRZMI�FHE�WL4K�YR�L�FTB�ZY)LY�DKLDK�HLTSI�H4B�G2K�
)LI�KLF�3LRZMI�ET�FRELDZT���LF�3LRZMI�WG�LE�YR�L�PLZI�HLTSI�H4"
V ULT�0�G%S�KLTU�LVL�MRDH�3LRZMI�EI�JLBQ�JG±L�LB�<LLSL�H4�PH�EC;�

¿ELK�ET�KLTYLTB�MT�MRKG\LS�KHSL�H4"��H�GOFLY�EI�EFU�LTKI�OXK�EKSI�
H4>��LOOL�S�ELT�FU�DXS�EKSI�H4"�GV�GFS��J�MT�3LRZMI�EL�MTPV�
EKVT� PLZT� PA�� 0�G%S� EFU�LTKI� EL� WVR)LP� VHIB� EKST� WL4K�
MB°LFE�KLTYLTB�MT�OXK�KHST�H4B"

V 3LRZMI�ET�J±LT�<LXV�ELT�ML2�EKST�H4B>�CVELT�<LLVT�MT�MR6OKSL�FTB�)LI�
D��LT±LKI�HLTSI�H4"

V KLTYLTB�ELT�OXK�EKVT�EI�OAG�7�MT�3LRZMI�WML�LLK�L�WL4�LG�L�H4"��H�SLT�
WFAS�H4>�%�LTBGE�WLU�FVR���WVTE�KLTYLTB�MT�Y[-S�H4>�NV�M)LI�FTB�
3LRZMI�ELT�G�OLT�L�VL�LE�EHL�Y�L�H4"

3RZK
KLTU�LVL�<LLZI�JT7�3LRZMI�ET�KM�ELT�JLVI�FTB�GFZLEK�GJ�L�UL�T�SLT�

�LOOL�S�STU��HLT�ULSI�H4"�CMMT�JLQV��LG%S�D��SI�H4"��H�EI.�LTB�ELT�
FLKSI�H4>�N:7I�HLTVT�JK�3LRZMI�EL�KM�JIVT�MT�N:7I��E�ULSI�H4"�FZTGK�L�
KLTY�FTB�SRZMI�DHRS�HI�ZL)LOL�E�HLTSI�H4"�3LRZMI�YROT;�ET�ELF�EKVT�EI�
�LG%S�ELT�D��LSI�H4"��H�W&ZSL>�JTGQ�L>�M2TO�OLY>�FLT7LJL�WLGO�FTB�
DHRS�ZL)LOL�E�H4"�DR<LLK�<LLBMI>�VU�ZL>�URELF�
PB�OFL�FTB���GF�ZI��
3LRZMI�EL�KM�KLTYI�ELT�OTVT�MT�ZL)L�HLTSL�H4>�J'LKI�ET�KLTYI�ELT�3LRZMI�ET�
KM�ET�ML'L��LHO�FTB�GFZLEK���FHIVT�OTVT�MT�EL2I�ZL)L�HLTYL"�3LRZMI�
EL�KM�<LXV�ET�ELTZT-7�LZ�ELT�)LI�EF�EKSL�H4"��[

KDU\DQDNKHWLKDX#JPDLO�FRP

ÉUçÚU¾æmææ �ðÌÎ ·ð¤ çÂ� Âð� ·Ñ¤Â¾æ «Uæ�âUÂ ·¤ÚUßæ ·¤ÚU Öð§ð� 
¥q¾³æ Âð� SßÎ·¤æÚU ÙÉUÎ� ç·¤� §æ��»ð¶ ·Ñ¤Â¾æ ¥ÂÙð 
çßÖæ» ·¤æ Ùæ½ ¥ßà¾ çÂ�ð�¶ Âð� ½ð� ¥�»ý{æÎ àætÎæð� ·¤æ 
Âý¾æð» Ù ·¤Úº�¶ «Uæ�âUçÂ�» ·ð¤ çÂ� ·Ì¤çÌ Îðß ©¤æðlÅU ·¤æ ãUè 
ÂýØæð» ·¤Úµ´U¶ ¥ÂÙæ Âð� ÉU½ð� �âU�½ðÂ ÂÚU ÖÎ Öð§U È·¤Ìð É×� ·

ZT<TTRKT�
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:Y!JZK��H�FAO�FZ>�JRWLZ�FZ��L�UIGPS�F:L�^LKL�
S4�LK�GE�L�ULSL�H4"

Z)��H�PL�JIEK�L�ELT�EF�EKET>�GF7_7I�EI�VFI�ELT�MBKG\LS�
EKSL�H4"

J���GMQB LC�; EF�EKVI�QLGH
�WLK4 �F�BT �DVLEK�GMQB LC�; EK"BT �
Z)�JLZTEK�CM�GMBQLC;�ELT�QRVL4SI�OTST�H4B�GE�JL4�LLTB�EI�U.�LTB�ELT�

DHRS�WG�LE�JLVI�EI�WLP��ESL�HLTSI�H4>�PL-SP�FTB�U.�LTB�ELT�UZ�PL�*L�
EI�WLP��ESL�HLTSI�H4>�WL4K�PL�*L�PH�G-'LGS�H4�UHL|�HPL�WL4K�UZ�OLTVLTB�
ET�E�L�HLTST�H4B"
9�

*LIMI�HRC;�HKI�GFQ; � ����Y[LF
YLTFX� � ���ZI7K
3LBDLEX�JL�.K � ����Y[LF
6LIF�ET�J±LT � ��GEZLTY[LF
*LIMI�HRC;�ZHMRV � ����Y[LF
$��H�J±LL�ZJT7>�SVL�/TOE>�2Z�/TOE>�2ZI�/TOE�ET�

G<LZL2�¿)LLPI�H4"
D[H�

6LIF�ET�J±LT � ��GEZLTY[LF
3LBDLEX�JL�.K � ����Y[LF
YLTFX� � ���ZI7K
GJMT�HR
�VIF>�WLF>�JJISL>�WKHL�ET�J±LT�����GEZLTY[LF�¿3�TE�ET
$�CMEL�NJ�LTY�M)LI�MXQE�EI7LTB>�2Z>�2ZI�/TOELTB�ELT�

GV�BG�S�EKVT�ET�GZ�T�GE�L�ULSL�H4"
�

*LLVI � ����ZI7K
YLTFX� � ��ZI7K
9LL��EL�YLTDK � ��GEZLTY[LF
HKT�6LIF�ET�J±LT��L�MX<LT�2Z������GEZLTY[LF
$��H�QXME�EI.LTB�WL4K�FIZI�DY�MT�DQLSL�H4"
�H�GFÂI�ELT�\LK�L�MT�DQLSL�H4�WL4K�GFÂI�EI�NP;KSL�DVL
�K<LVT�FTB�

FOO�EKSL�H4"�GEMLV�WG�LE�FHBYT�MBML�LVLTB�ET�ELK�L�EU�;�ET�OR�Q°�
FTB�2|M�ULSL�H4"�GJ/ZT�OLT�O�LELTB�FTB�
E�QL4'LLC;�GEMLVLTB�VT�WL3FH3�L�
EI�H4"�GPG)L6V�W���VLTB�VT�WL3FH3�L�ELT�EU�;�MT�ULT.�L�H4"�EU�;�)LLKS�FTB�
M)LI�WLELK�ET�GEMLVLTB�ET�GZ
�
E�MF-�L�H4"

KDI� �����MT�ER�\LT��FTB� CM�J�GS�EL� ?DLMFSI�QLPZ�YTHX|�
¿�LLZI�EL�FX:�LBEV�EL�¿�LTY�)LI�QZ�KHL�H4"

CM�J�GS�ELT�OG\L�L�)LLKS�GP�LT�LEK�EVL;7E�FTB�0�LJE�M2ZSL�
GFZI�H4>�PHL|��H�JHZI�DLK�GPEGMS�HRWL�'LL"
V )LLKS�MKELK���������MT�(PKVY)�WL4K�(RKVY)�ET�FL��F�MT�

U4GPE�<LTSI�ELT�D�LPL�OT�KHI�H4>�CMFTB�KL5�LTB�ELT�/X7�OI�ULSI�H4�CV�
<LTSI�ELT�WJVLVT�ET�GZ
"

V �H�¿�LLZI�ZLYS�ELT�EL2I�HO�SE�EF�EK�OTSI�H4"�CM�¿�LLZI�VT�
GEMLVLTB�ELT�EU�;�ET�ULZ�MT�FR%S�GE�L�H4"�<LTSI�ELT�WLG'L;E��J�MT�
ZL)LOL�E�DVL�L�H4"��H�¿�LLZI�V�ETPZ�̈ G�L�DG:E�WLG'L;E�P�
MLFLGUE�ZL)L�)LI�OTSI�H4"�OT�L�ET����ZL<L�GEMLVLTB�ELT�CMMT�ZL)L�
HRWL�H4�WL4K�WLVT�PLZT�GOVLTB�FTB��H�MB<�L�WL4K�)LI�D��TYI"��[
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,k;kZoj�k laj^k�k �oa  lhfer [kpZ gsrT
viuk�a % ¤kÑfrd [ksrh

&LHLKL�7��ET�GPO)L;�FTB�
E�GEMLV�MR)LL�L�JLZTEK�VT������FTB�
E�
GP�LT�L�¿ELK�EI�<LTSI�JK�U�LTK�GO�L>�NMT�U�IKLT�DU7�¿L¨GSE�<LTSI�EHL�
Y�L"�CMEL�VLF�DLO�FTB�MR)LL�L�JLZTEK�¿L¨GSE�<LTSI�EK�GO�L�Y�L�H4"�
N6HLTBVT��H�OLPL�GE�L�GE�NVEI��H�<LTSI�ORGV�L�EI�)LX<L�WL4K�EU�;�OLTVLTB�
FR<��MF-�LWLTB�EL�MFL�LLV�H4�ULT�/LT7T�GEMLVLTB�ELT�FR<���J�MT�JKT�LLV�
EKSL�H4"������OT�L�FTB�KLML�GVE�WL4]LTGYE�FL8.Z�WJVL�L�'LL�GUMT�
HGKS�°LBGS�ET��J�FTB�ULVL�ULSL�H4"�MR)LL�L�JLZTEK�ELT������FTB�)LLKS�ET�
KL�7�JGS�ET�HL'LLTB�??JO_F+I���MT�M&FLGVS�GE�L�Y�L�S'LL������FTB�N6HTB�
¿L¨GSE�<LTSI�ELT�¿LT3MLHV�EKVT�ET�GZ�T�WLB�L[�¿OT�L�KL5��ET�MZLHELK�
ET��J�FTB�GV�R%S�GE�L�Y�L"�CMEL�FR<��NÅT���KLML�GVE�EI7VL�LELTB�
ET�NJ�LTY�ELT�MFL*S�EKVL�P�U4GPE�EI7VL�LELTB�WL4K�W1/I�¨G�L�
J�GS�LTB�ELT�D�LPL�OTVL�H4"
� � � � � CMFTB� GEMLV� 2MZ� MRK\LL� ET� GZ�T� ETBQRWLTB>� YLTDK>� FX�>�
JL4�LLTB�FLVP�FZ�U4MT�U4GPE�NP;KELTB�EL�¿�LTY�EKST�H4B"
N_T��
�� EF�MBML�LVLTB�EL�¿�LTY�EKET�WG�LE�N3JOLV�OTVL�GUMMT�<LLO_��

MRK\LL�D��SI�H4"
�� GF77_I�EI�NP;KSL�D�SI�H4"
�� GF77_I�WL4K�P�LL;�ET�UZ�EL�MBK\L�L�EKSL�H4"
�� MX<LT�EI�MF-�L�ET�MF���H�J�GS�M2Z�H4"
�� MBML�LVLTB�FTB�WL3F�GV)L;KSL�ZLSL�H4"
A

JLVI � ����ZI7K
YLTFX� � �����ZI�
YL��EL�YLTDK � ���GE�Y[LF
YR.� � ����GEZLTY[LF
QVT�EL�WL7L � ������GE��Y[LF
GFÂI � ��FRÃI
Z)��H�JLT�LE�S3P�¿OLV�EKSL�H4�ZTGEV�MDMT�FH3PJX�L;��H�


E�N3¿TKE�ET��J�FTB�EL�;�EKSL�H4"�ULT� GF7_7I�FTB�MX\FUIPLTB�EI�
YGSGPG�L�ELT�D�LPL�OTSL�H4�S'LL�ML'L�HI�EBTQRWLTB�EI�YGSGPG�L�ELT�D�LSL�
H4"��H�EPE�WL4K�D4%7IGK�L�UGVS�KLTYLTB�ELT�)LI�KLTESL�H4"��H�ETPZ�
MB°F�L�ET�JHZT���P�LLT��ET�GZ
�WLP��E�H4"�NMET�DLO��H�¿�LLZI�
WL3FGV)L;K�HLT�ULSI�H4"
$A

JLVI � ���ZI7K YLTFX� � �����ZI�
YL��EL�YLTDK � ���GEZLTY[LF QXVL � ����Y[LF
GFÂI � ��FRÃI
Z) ��H� 
E�DIU� NJQLK� H4� ULT� �RPL� U.�LTB� ELT� 2BYM�ET�

ML'L�ML'L�FAOL�UGVS�S'LL�DIU�UGVS�KLTYLTB�MT�)LI�DQLSL�H4"
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Qly vo'ks"kksa ds fy�
Fk;ksekl [Slhdj�k ¤kS|ksf[dh

HGK�L�LL�
E�̈ G�L�MFA��KL5��H4�GUMFTB�2MZ�WL4K�¿MB-EK�L�ET�
WP�LT�L�¿QRKSL�FTB�NJZ$�L�H4B"�CV�2MZ�WP�LT�LLTB�EL�¿�LTY�Y4MIEK�L�
EI�¿G°�L�ET�FL��F�MT��UL;�WL4K�GDUZI�N3JLOV�ET�GZ
�GE�L�UL�
MESL�H4"�DL�LTFLM�Y4MIEK�L�FTB�DL�LTFLM�ELT�MIGFS�HPL�FTB�UZL�L�
ULSL�H4"�Y4MIEK�L�FTB�¿LT.%7�ET��J�FTB�HFTB�¿LT.XMK�Y4M�GFZSI�H4"��H�
Y4M�GPG)L6V�Y4MLTB�EL�GF+�L�HLTSI�H4�������Ð�ELD;V�FLTVLTWL8%MLC.�
(CO)>�����Ð�HLC.�LTUV�(H )>�����Ð�ELD;V�.LCWL8%MLC.�(CO )>�2 2

���Ð�FI'LTV�(CH )�WL4K������Ð�VLC7�LTUV�(N )��4 2

DL�LTFLM�EL�Y4MIEK�L�DL�LTFLM�Y4MI2L�K�FT� GE�L�ULSL�H4"�
DL�LTFLM�MT�¿LT.XMK�Y4M�DVVT�FTB�GV&VGZG<LS�FR<��G°�L
B�HLTSI�H4B�

R<TÁ²��DL�LTFLM�C;B�LV�FTB�WLFSL4K�JK������Ð�VFI�
HLTSI�H4"�UD�DL�LTFLM�ELT�ZY)LY����°C�SE�YF;�GE�L�ULSL�H4>�SLT�
VFI�)LLJ�FTB�DOZ�ULSI�H4"

J� 7��MX<LVT�ET�DLO>�DL�LTFLM�SLJ�GP L7V�MT�YRU�KSL�
H4"�CMFTB�DL�LTFLM�WL8%MIUV�ET�GDVL�JXKI�SKH�MT�UZL�L�ULSL�H4"�
JGK�LLF�-P�J>�DL�LTFLM�#LTM�JOL'L;>�SKZ�JOL'L;�WL4K�Y4MLTB�FTB�WZY�HLT�
ULSL�H4"�CM�G°�L�ET�WBS�FTB�ELT�ZL>�7LK�WL4K��ZX�Y4M�GFZST�HB4"

8%K���WJ L7V�¿G°�L�ET�DLO�PL�R�ELT�Y4MI2L�K�FTB�
/LT.�L�ULSL�H4"�WL8%MIEK�L�ET�OL4KLV>�ULT�ZY)LY���������°C�JK�
HLTSL�H4>�ELT�ZL�WL8%MIUV�ET�ML'L�¿GSG°�L�EKSL�H4>�WL4K�ELD;V�
.LCWL8%MLC.�WL4K�YFI;�FTB�DOZ�ULSL�H4"
 C + O  ª CO + Heat2 2 

K� �� N1Q� SLJFLV� JK� WL4K� WL8%MIUV� EI� EFI� JK�
GV&VGZG<LS�¿GSG°�L
B�HLTSI�HB4�GUMFTB�ELD;V�.LCWL8%MLC.>�HLC.�LTUV�
WL4K�FI'LTV�¿LT.%7�ET��J�FTB�DVST�H4B"
 C + CO  ª 2CO2

 C + H O ª CO + H2 2

CO + H O ª CO  + H 2 2 2

C + 2H  ª CH 2 4

DTY4K�TZ)�
V JKJ%��DL�LTFLM�Y4MIEK�L�SEVIE�
E�JGKJ%P�

SEVIE�H4�WL4K�DL�LTFLM�Y4MI2L�K�GPG)L6V�WLP��ESLWLTB�ET�
WVR�J�EC;�G.U�LCV�WL4K�\LFSLWLTB�FTB�NJZ$�L�H4"

V /T74K8.ÈXZK���H�¿L4]LTGYEI�/LT7T>�GPETB¾I¨S�
WVR¿�LTYLTB�ET� GZ
�NJ�R¼�WL4K� GE2L�SI�H4>�WLFSL4K�JK�
E�
FTYLPL7�MT�/LT7T�\LFSL�ET�ML'L"

V ZZ Z ��W6��VPIEK�LI��ML[ ST L�BT UM4 �T GE�MKX U�WLK4 �
HPL�EI�SZR VL�F�BT YM4 2L�K�WL�LLGKS�GDUZI�¿�LLZI>�WLP��ESL�J.V� �T JK�
UHL�B )LI� WLP��E� HL>T � GDUZI� JO4 L� EK� MESI� H"4 � UDGE� D.�T�
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Ñf"k .ku dk m�ke l]ksr % Ñf"k esyk

GEMLVLTB�ELT�GEMI�SEVIEI�EL�WG�LE�MT�WG�LE�2L�OL�GFZT>�

TML�
E�FL��F�D.�T�-SK�JK�GEMLV�FTZT�EL�WL�LTUV�EKVL�H4�GUMET�
FL��F�MT�EF�MF��FTB�DHRS�MLKI�SEVIGE�LTB�ELT�GEMLVLTB�SE�JHRBQL�L�
UL�MESL�H4"�GEMLV�FTZLTB�ET�WL�LTUV�EL�
E�D.�L�ZL)L�GPG)L6V�
SEVIGE�LTB�EL�WLJM�FTB�WLOLV�¿OLV�EKVL�)LI�HLTSL�H4"�
E�\LT��ET�
GEMLV�OXMKT�\LT��ET�GEMLVLTB�^LKL�S4�LK�N3JLOLTB>�2MZLTB�WL4K�NVEI�
VPIVSF�SEVIEI�EL�,LV�¿L*S�EKET�NVEL�WJVT�\LT��FTB�¿QLK�¿MLK�
P�WJVLVT�FTB�M2Z�HLTST�H4B"�CM�¿ELK�OXK�OKLU�EI�ULVELGK�LB�
E�OF�
EKID�WL�ULSI�H4B�ULT�DHRS�HI�2L�OTF6O�MLGDS�HLT�MESI�HB4"�GEMLV�
FTZT�EI� NJ�LTGYSL�ELT� OT<LST� HR
�QL4�LKI�QK�L� GMBH� HGK�L�LL�¨G�L�
GP�PGP]LZ��GHMLK�¿3�TE�P�L;�OLT�¨G�L�FTZLTB�KDI�P�<LKI2�EL�
WL�LTUV�EKSL�H4"�GP�PGP]LZ��<LKI2�FTZL�FLQ;�FLH�FTB�P�KDI�FTZL�
GMS&DK�FLH�FTB�WL�LTGUS�EKSL�H4"�CM�P�L;�)LI�<LKI2�FTZL�������FLQ;�
ELT�WL�LTGUS�EK�KHL�H4"�CM�FTZT�EL�GP�L��MSS_�̈ G�L�GPELM�ET�GZ
�
U4GPE�<LTSI�H4"�CM�DLK��T�FTZL�GP�PGP]LZ��ET�OIVO�LZ�NJL��L��
U4GPE�<LTSI�N3¨�7SL�ET6¾�JK�WL�LTGUS�GE�L�UL�KHL�H4"
ªTZTNJTY
�� GEMLVLTB�ELT�̈ G�L�GP�PGP]LZ�LTB�P�MBML�LVLTB�̂ LKL�GPEGMS�̈ G�L�P�
MBDBG�LS�SEVIEI�VC;�2MZLTB�MBDB�LI�¿O�L;V�CELC�LB>�¨G�L�WL�LLGKS�
-PKLTU�YLK�P�WLFOVI�D��LVT�PLZT�0�PML��U4MT�F�LRF%<LI�JLZV>�<LR&D�
N3JLOV>�.T�KI�JLZV>�DEKI�JLZV>�F3-��JLZV>�MBKG\LS�<LTSI>�2Z�P�
2XZ�<LTSI>�M$UI�P�2ZLTB�EL�JGKK\L�L�P�FX:��MBP�L;V� C3�LGO�P�
V
�V
�¨G�L�NJEK�LLTB!�B�LTB�EI�ULVELKI�¨G�L�FTZLTB�ET�FL��F�MT�
WLMLVI�MT�GFZ�ULSI�H4"
�� ¿3�TE�¨G�L�GP�PGP]LZ��^LKL�¨G�L�P4,LGVELTB�EI�OT<LKT<L�FTB�
S4�LK�DIU�GEMLVLTB�ET�GZ
�FTZT�ET�WPMK�JK�DTQL�ULSL�H4"�
�� GEMLVLTB�ELT�¨G�L�P4,LGVELTB>�MKELKI�P�Y4K�MKELKI�MB-'LLVLTB�ET�
WG�LELGK�LTB>�¿O�L;VI�FTB�¿GS)LLYI�E&JGV�LTB�ET�WG�LELGK�LTB�WLGO�MT�
QQL;��L�GPQLK�GPF�L;�ET�GZ
�¿3�\L�WPMK�GFZ�ULST�H4B"
�� GEMLV� FTZL� V� ETPZ� VIGS� GVFL;SLWLTB>� MKELKI� GP)LLYLTB� ET�
WG�LELKIY�LLTB>� ¿YGS�LIZ� GVPT�LELTB>�MB-'LLWLTB� P�E&JGV�LTB�ELT�FBQ�
¿OLV�EKSL�H4�DG:E�GEMLVLTB�ELT�)LI�
E�
TML�HI�FBQ�OTSL�H4�SLGE�PT�
MFRGQS�VIGS�GV�LL;K�L�FTB�WJVI�)LLYIOLKI�OU;�EKL�METB"
�� GEMLV�FTZT�FTB�WJVT�<LTSLTB�EI�GFÂI�P�7ÆXDP4Z�ET�JLVI�EI�ULBQ�
GV��LR:E�EKPL�MEST�H4B"
�� GEMLVLTB�ELT�GP�PGP]LZ��^LKL�GPEGMS�P�¿ELG�LS�GEMLVLTB�MT�
MBDBG�LS�GPG)L6V�MLGH3��EI�ULVELKI�EI�¿LG*S�HLTSI�H4"�

K� ��GEMLV>�GEMLV�FZT �T F�BT JHQBR EK�WLJM�F�BT 
E�HI�GP�L��JK�
WJV�T WV)R LPL�BT EL�WLOLV�¿OLV�EKS�T H>B4 �WJVI�̈ G�L�P�MDB GB �LS�MF-�LWL�BT
EL�MFL�LLV�EKS�T H�B4 S'LL�WJVI�GPG�L�7�NJZG$�L�L�BT JK�QQL�; )LI�EKS�T H"B4 �
GEMLVL�BT EL�T GEMLV�FZT �T F�BT ¨G�L�P�MDB GB �LS�SEVIGE�L�BT E�T HK�¿�V�EL�N±LK�

E�HI�-'LLV�JK�GFZ�ULSL�H"4 �PL-SP�F�BT GEMLV�FZT L�GEMLVL�BT E�T GZ
�
E�
N±LF�ML[ ST � H�4 GUMF�BT JHQBR �EK� GEMLV�¨G�L� GP,LV�EI�DLKIGE�L�BT M�T
MF��D�X �EK�WJVL�2MZ�N3JLOV�P�̈ G�L�0�PML��D�L� �MES�T H�B4 S'LL�
??OMX KI�HGKS�°LGB S���E�T GZ
�WJVL��LYT OLV�O�T MES�T H"B4 ��[



1�

YTHX4K4
YTHXB�EI�DLZLTB�EL�KBY�UD�MRVHKL��L�ZZLC;�GZ
�HLT�SLT�2MZ�ELT�

JEI�MF�TB"�5��LOL�JEVT�MT�OLVT��.�VT�EL�.K�KHSL�H4"�<LTS�FTB�<L.�T�
<LKJSPLK>�MLFL6�S��EVEI�FB.XMI>�UBYZI�UC;�EI�E7LC;�JEVT�MT�
������GOV�JHZT�MLP�LLVI�MT�EKET�FR<��2MZ�MT�WZY�EK�ZTB"�CV�
2MZLTB�EI�YHLC;�W1/I�SKH�MX<LVT�JK�HI�EKTB"

GUV�<LTSLTB�FTB�J±LLTB�JK�ELBGY�LKI�EL�¿ELTJ�KHL�HLT�NV�<LTSLTB�ET�DIU�
ELT�WYZT�P�L;�GDULC;�ET�GZ
�¿�LTY�FTB�GD:ERZ�)LI�V�ZL
B�S'LL�KLTYY[-S�
JL4�LLTB�ELT�UZLEK�V�7�EK�OTB"
'[4�K�

'L[4�LK�F�LIV�ELT�MFSZ�U�FIV�JK�HI�-'LLGJS�EKTB�SLGE�QZST�
MF��EF�MT�EF�E&JV�HLT"�F�LIV�ELT�QZLVT�MT�JHZT�HL'L�^LKL�
E�
Q%EK�ZYL�EK�OT<L�ZTB�GE�EHIB��ELP7�SLT�VHIB�H4"�'L[4�LK�F�LIV�ET�
JGH�LTB�ELT�U�FIV�FTB�YL.��EK�<LXBG7�LB�ZYL�OTB�WL4K�WLP��ESL�HLT�SLT�µTF�
JK�)LLK!PU�V�WLGO�K<LTB"�)LXMT�EI�GVELMI�HPL�QZVT�EI�GO�LL�EI�WLTK�
HLT"�'L[4�LK�ELT�MHI�Q%EKLTB�JK�HI�QZL
B"�'L[4�LK�GMZTB.K�NMI�GO�LL�FTB�
 LXFVL�QLGH
�U4ML�GE�GV�LLV�̂ LKL�O�LL;�L�Y�L�HLT�PKVL�JÂT�°L8M�EKET�
CMEI�GO�LL�#IE�EKVI�QLGH
�SLGE�'L[4�LK�MHI�Q%EKLTB�JK�HI�QZT"

 LG7�L�GE-F�EL�'L[4�LK�E)LI�)LI�¿�LTY�V�EKTB"�'LET�HLTVT�JK�'L[4�LK�
JK�ELF�V�EKTB"�V�LT�EI�HLZS�FTB�)LI�'L[4�LK�V�QZL
B"�<LGZHLV�FTB�HR%EL�
P�DI.�I�GMYKT7�EOLGJ�V�GJ
B"�ELF�EKST�MF���IZT��LZT�EJ.�T�V�
JHVTB"�FBO�KLT�LVI�FTB�ELF�V�EKTB"�KLS�ELT�ELF�EKST�MF��KLT�LVI�EL�
¿D6�L�K<LTB"�YIZI�2MZ�EI�YHLC;�V�EKTB"�7�4%7K�ET��LRWLB�GVEZVT�PLZI�
JLCJ�ET��JK�GQBYLKI�WPKLT�LE�WP���ZYL
B"�GDUZI�ET�<LB)LLTB�P�SLKLTB�
ET�VIQT�E)LI�)LI�2MZ�EL��TK�V�K<LTB"�ER/�JLVI�WL4K�KTS�'L[4�LK�ET�JLM�
K<LTB�SLGE�WLY�ZYVT�JK�ELDX�JL�L�UL�MET"



UHLB�JK�WBYFLKI�OT<LVT�FTB�WLC;�HLT�PHLB�KLTYY[-S�JL4�LLTB�ELT�UZLEK�
WP���V�7�EK�OTB"�7L|7�PLZI�MXB.I�MT�2MZ�ELT�DQLVT�HTSR�FLQ;�FLM�FTB�
DSL
�Y
�EI7VL�LELTB�FTB�MT�GEMI�
E�EL�G/.�ELP�EKTB"

Y6

Y6VT�EI�GDULC;�ET�ZY)LY����GOV�DLO�JHZL�JLVI�ZYL
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EI�GVQZI�MSH�ELT�ERKTO�EK�KM�QXMST�H4B"�CMMT�JG±L�LB�JIZI�
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E)LI�)LI�
EOF�M�T DOZLP�V�EK�BT WLK4 �CM�MF��F�BT J�LWR L�BT E�T HLUF� �T
EL�T -P-'L�K<LV�T E�T GZ
�NGQS�JD[ �B L�K<L"BT �J�LWR L�BT EL�T M�BT LL�VFE>�
HK.>� �HIYB �C3�LGO�J�L�R GQGE3ME�EI�MZLHVMR LK�O�T MES�T H"B4

r MRGVG�QS�EKTB�GE�M)LI�J�LRWLTB�ELT�YZ LLTB7X�P�FR|H<LRK�ET�7IELEK�L�
HLT� Y
� HLTB>� GP�LT�LEK� P�-E� P� V
� <LKIOT� J�LRWLTB� EL� U��K�
��LV�K<LTB"

r GOV�FTB�SLJFLV�EI�D��LT±LKI�HLT�ULSI�H4>�WS��J�LRWLTB�ELT�OLTJHK�FTB�
MI�LT�YF;�HPLWLTB�MT�DQL
B"

r YGF;�LTB�FTB�J�LRWLTB�EL�OX�L�V� L7T>�CMGZ
���LV�K<LTB�GE�J�LRWLTB�ET�
�LKIK�FTB�JLVI�EI�EFI�V�HLT�JL
"�WS��
TML�J[DB�LV�EKTB�GE�J�LRWLTB�
ELT���� LB7T�SLU�L!#�.L�JIVT��LT9��JLVI�NJZ$�L�KHT"��GO���� L�7T�
JLVI�NJZ$�L�VHIB�EKPL�MEST�SLT�EF�MT�EF�����DLK�#�.L�JIVT�
�LT9��JLVI�WP���NJZ$�L�EKPL
B�WL4K�GOV�FTB�EF�MT�EF�����
DLK�WP��� VHZL
B� P�DIQ�DIQ�FTB� �LKIK� JK� JLVI� )LI� .LZBT�
GP�LT�LEK�)L4BMLTB�FTB"

r VC;�SX.�I�ELT�NJ�R%S�FL�L�FTB��XGK�L�MT�NJQLGKS�EKET�NMEI�
JL4G�7ESL�D��L
B"

r HKT�QLKT�FTB�EFI�ET�ELK�L�J�LRWLTB�FTB�<LGVU�S3PLTB�P�ZP�LLTB�EI�EFI�
HLT�MESI�H4>�WS��HK�J�LR�ELT�<LGVU�GF+�L�U��K�OTB"

r QLKT�ET�GZ
�DLTC;�YC;�F%EL>�DLUKL>�5PLK�WLGO�EI�E7LC;�������
GOV�EI�WP-'LL�FTB�EKTB"

r HK� $�LBS� FTB� J�LRWLTB� ET� OX�L� EI� 
E� DLK� U��K� VU�OIEI�
J�LR�J[�LTY�LLZL�FTB�ULBQ�EKPL
B"

r 
MT �T FLM4 F�F�BT EC�; DLK�J�L�R YFI�; E�T Z\L�L�GOV�E�T DUL��KLS�EL�T GO<LLSL�
H>4 �WS��J�LJR LZE�FLOL�J�LWR L�BT F�BT YFI�; E�T Z\L�L�UM4 �T DLK�DLK�K)B LLVL>�
DQT V4 �HLVT L>�DLK�DLK�J�T LLD�EKVL�C3�LGO�EL���LV�K<L�BT P�YFI�; E�T
Z\L�L�E�T ������ L�7�T DLO�̈ G�F�Y)L�; LLK�L�EKPL
"B

JLVI�UIPV�EL�WL�LLK�H�4 WS�� LKZT �X -SK�JK�JLVI�EL��LGR �EK�L�DHSR �
WLP��E�H"4 � LKZT �X -SK�JK�JLVI�EL��LGR �EK�L�UVSL�PL7K�G2:7K�E�T ^LKL�
GE�L�UL�MESL�H�4 UL�T GE�
E�DHSR �HI�M-SI�
P�B -'LLVI��SEVIE�H"4

W¿4Z�ET�FHIVT�FTB�FL4MF�JGKPS;V�ET�ELK�L��LKIK�ET�GZ
�JLVI�EI�
U��KSTB�)LI�D���ULSI�H4B�WL4K�'LLT.�I�OTK�ET�DLO�HI�ER/�#�.L�JIVT�EL�FV�
EKSL�H4"�CV�GOVLTB�DLU�LK�FTB�JT��JOL'L;�DVLVT�PLZT�2ZLTB�
PB�MG$U�LTB�EI�
DHRSL�S�HLTSI�H4"�WS��WLJ�CVELT� LK�JK�DVLEK�NJ�LTY�FTB�ZL�MEST�
H4B"�NJ�R;¼�UVSL�PL7K�G2:7K�
PB�JT��JOL'L;�DVLVT�ET�GZ
�WLJ�WJVT�
GU�ZT� FTB�EL�;KS�¨G�L� GP,LV�ET6¾� FTB� GU�ZL� GP-SLK� GP�LT�L,� YAH�
GP,LV�MT�MBJE;�-'LLGJS�EKTB"

i'kTvksa  esai'kTvksa  esa

"kj&vka [u esa



- �T/D.�>RZRK
ÁTZJXK
OZHV�WVR)LLY>�JL4�L�¿UVV�GP)LLY

QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

�p lh 5 �gfj;k�kk puk 5� 
% lQyrk dh dgkuh

??OLZ�KLT7I�<LLWLT>�¿)LR�ET�YR�L�YLWLT���


E�¿LQIV�ZTGEV�MHI�EHLPS�H4"�WVLU�ET�ML'L�OLZTB�
E�MBJX�L;�
)LLTUV�DVLSI�H4B"

QVL�
E�FH3PJX�L;�OZHVI�2MZ�H4�ULT�ORGV�L�)LK�FTB�NYLC;�WL4K�
<LJS� EI� ULSI� H4>� GP�LT�L� �J� MT� 
µLT�
G�L�LC;� OT�LLTB� FTB"� �H�
ELDLT;HLC.�T7�WL4K�¿LT7IV�EL�
E�W1/L�M[LTS�H4>�WL4K�¿LT7IV�EI�YR�LP±LL�
W6��OLZLTB�MT�DTHSK�FLVI�ULSI�H4"�QVLTB�FTB�M:2K��R¼�WFIVLT
GM.�ELT�
/LT.�EK�M)LI�WLP��E�WFIVLT
GM.�EI�FH3PJX�L;�FL�L�HLTSI�H4>�GUMT�
O4GVE�WLHLK�FTB�WVLU�ELT��LLGFZ�EKET�JXKL�GE�L�UL�MESL�H4"�QVT�FTB�
-7LQ;� ¿FR<L� )LB.LK�L� ELDLT;HLC.�T7� H4� GUMET� ML'L� WLHLK� 2LCDK>�
WLTGZYLTMTETKLC.�WL4K�MKZ��LE;KL�U4MT�9ZXELTU��WL4K�MR°LTU���LLGFZ�H4B"�
HLZLBGE� GZGJ.�EF� FL�L� FTB� FL4UXO� HLTST� H4B>� QVL� JL4G�7E��J�MT�
FH3PJX�L;�WMBSA*S�247I
GM.�U4MT� GZVLTGZE�WL4K�WLTGZE
GM.�MT�
)LKJXK�HLTSL�H4"�E�MLC7LT-7TKL8Z>�E4BJML8GZ�F�WL4K�G-7YFL-7KLTZ>�/LTZT�
ET�STZ�FTB�FL4UXO�FH3PJX�L;�-7TKLTZ�H4B"�/LTZT�ET�DIU�FTB�Ca>�Mg>�P�WL4K>�
GP�LT�L��J�MT�K�)LI�FL4UXO�HLTST�H4B"�QVL�FH3PJX�L;�GP7LGFVLTB�EL�
E�
W1/L� M[LTS� H4� U4MT� KLCDLT�ZTGPV>� GV�LGMV>� G'L�LGFV>�2LTZT7�WL4K�
GP7LGFV�
�WY[OXS�E�E4KLT7IV"�W6��OLZLTB�EI�SKH>�/LTZT�ET�DIU�FTB�)LI�

B7I�6�XG7��LVZ�24%7K�HLTST�H4B�GU6HTB�<LLVL�JELVT�EI�GPG)L6V�SEVIELTB�
^LKL�EF��L�<L3F�GE�L�UL�MESL�H4"�QVT�ET�EC;�MB)LLGPS�-PL-'��ZL)L�
H4B>�WL4K>�W6��OLZLTB�WL4K�WVLULTB�ET�MB�LTUV�FTB>��H�ER/�FH3PJX�L;�FLVP�
KLTYLTB�U4MT�MIPI.I>�7LCJ���F�LRFTH>�JLQV�KLTYLTB�WL4K�ER/�¿ELK�ET�
E4BMK�JK�ZL)LELKI�¿)LLP�.LZ�MESL�H4"�ERZ�GFZLEK>�QVL�
E�
FH3PJX�L;�OZHVI�2MZ�H4�GUMFTB�GPG)L6V�¿ELK�ET�MB)LLGPS�JLT�L�L�WL4K�
-PL-'��ZL)L�H4B"

QL4�LKI�QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ��GHMLK�ET�OZHV�
WVR)LLY>�JL4�L�¿UVV�GP)LLY�ET�P4,LGVELTB�VT�WD�SE����QVT�EI�GE-FLTB�
ELT�GPEGMS�GE�L�H4�GUVFTB�MT���OTMI�GE-FTB�H4B�WL4K���ELDRZI�QVT�EI�
GE-FTB�H4B"�OTMI�GE-FLTB�FTB>�HGK�L�LL�QVL���(HC 5)>�GUMT�.L8��PI��
M��
ZL#K>�.L8��WLK��
M��PLZGOWL>�.L8��WLC;��
M��MLTZBEI>�.L8��WLK��ET��
�LOP>�-PYI;��.L8��PI�JI��GMBH>�-PYI;��.L8��DI��JI��
M��FGZE�WL4K�
-PYI;��.L8��PLC;��
M��SLTFK�VT�MB�R¼��J�MT�.L8��FTHKGMBH>�.L8��HGKQBO>�
.L8��DI��OGH�L>�.L8��VKT�L�ERFLK�WL4K�.L8��PI��JI��GMBH�ET�MH�LTY�MT�
�����FTB�GPEGMS�GE�L�'LL"�MV������FTB�GPEGMS�EI�YC;��T�
EFL��
GE-F�H4�ULT��LBG�E�E7LC;�ET�EL�LT��ET�GZ
�NJ�R¼�H4"�CMEL�MI�LL>�
M LV�WL4K�ZBDL�JL4�LL�H4>�ULT��LR��MT�HI�MR.�L4Z�GO<LSL�H4>�CMFTB�N1Q�
¿EL�L�MB�ZT�LE�WL4K�VLC7�LTUV�G2G%MBY�O\LSL�H4�WL4K�CMT�ZYLSLK�
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��XM4GK�F�GP:7�WL4K�U.��YZV�DIFLGK�LTB�ET�GZ
�¿GSKLT�LI�JL�L�Y�L�
H4"�CM�GE-F�EI�FR<��GP�LT�LSL��H�H4�GE�CMEI�2ZVT�PLZI�U�LTV�
(fruiting zone)�EI�ZBDLC;��LBG�E�E7LC;�ET�GZ
�NJ�R¼�H4�U�FIV�MT���
CBQ��JK�2GZ�LB�ZYSI�H4B��WL4K��H�STU��WLB�LI�WL4K�HPL�MT�GYKSL�)LI�
VHIB� H4"� �H� ICRISAT� WL4K� QVL� MR�LLK� WG<LZ� )LLKSI�� MFG6PS�
WVRMB�LLV�JGK�LTUVL�(AICRP)�FTB��LBG�E�E7LC;�ET�GZ
�
E�WBSKL;�7�I��
WL4K�KL�7�I��FLJOB.�ET��J�FTB�NJ�LTY�GE�L�UL�KHL�H4"��H�GE-F�
JGKJ%PSL�ET�JLM�DLGK�L�WLVT�JK�)LI�M.�VT�YZVT�EL�ELTC;�)LI�Z\L�L�
VHIB�GO<LLSI�UD�GE�QVT�EI�W6��GE-FTB�<LTS�FTB�M.�VT�YZVT�ZYSI�H4B"�
CMEL�FR<��ELK�L�CMET�JL4�LT�EI�DVLP7�H4�ULT�DHRS�HPLOLK�H4�WL4K�VFI�
ELT�U:OI�MR<LLVT�FTB�MHL�E�H4"

N³KJ[T�K5KK̂ K+&5TK5KJKR<�̂ K
&JR�K

CM�GE-F�VT�N±LK�J[OT�L�KL5��ET�GEMLV�ET�<LTS�FTB�����7V�J[GS�
H4%7T�K����G%PB7Z�J[GS�
E.��NJU�OI�H4"�
QMI���ET�CM�N3¨�7�
¿O�L;V�ELT�N±LK�J[OT�L�KL5��FTB�M&FLGVS�GE�L�Y�L�H4>�GUMVT�WJVT�
N3JLOE�GEMLV�ELT�GEMLV�M&FLV�JRK-ELK�GOZPL�L"����GOMBDK>�
�����ELT�FLVVI���LTYI�WLGO3�VL'L>�FR<�FB�I>�N±LK�J[OT�L�MKELK�̂ LKL�
WL�LI�L�ERFLK�KL��ELT�JXP;�¿�LLVFB�I�-PYI;��QL4��QK�L�GMBH�EI�����PIB�
U�BSI�ET�WPMK�JK��H�JRK-ELK�KL5��¨G�L�GP)LLY>�N±LK�J[OT�L�^LKL�
¿OLV�GE�L�Y�L"�CM�JRK-ELK�FTB���>�����J�T�EI�KLG�L�WL4K�
E�
¿�LG-S�J���LLGFZ�H4"

GEMLV� M&FLV� JRK-ELK� ����� ET� GPUTSL� +I� WL�LI�L� KL�� VT�
DSL�L�GE�N6HLTBVT�CM�2MZ�ELT�NYLVT�ET�GZ
�M)LI�WVR�LBGMS�MFY[�
GM2LGK�LLTB�ELT�WJVL�L"�N6HLTBVT�DSL�L�GE�MDMT�FH3PJX�L;��T�H4�GE�
MF��JK�DRPLC;�EI�UL
����W%SXDK�SE�WL4K�WVR�LBGMS�EI7VL�LE�
WL4K�2XZ�ET�MF���Ð��XGK�L�ET� LLTZ�EL�G/.�ELP��LLGFZ�H4"��Ð�
�XGK�L�ET� LLTZ�EL�G/.�ELP����GOVLTB�ET�DLO�OLTDLKL�GE�L"�N6HLTBVT��H�
)LI�DSL�L�GE�N6HTB�DLU�LK�FTB�NVEI�NJU�EL�DHRS�W1/L�FX:��WL4MS�
������J[GS�GE�Y[L��W'LL;S_������ZL<L�J[GS�H4%7T�K�GFZL�H4"�N6HLTBVT�CM�
GE-F�ET�DIU�ELT�<LTSI�ET�GZ
�WJVT�YL|P�ET�OXMKT�C1/RE�GEMLVLTB�ET�
DIQ�GPSGKS�)LI�GE�L"�

H3JX�R�

V WYK�M)LI�GEMLV�JX�L;��J�MT�2MZ�NYLVT�EI�MFY[�GM2LGK�LLTB�EL�
JLZV�EKTB>�SLT�PT�GVG�QS��J�MT�GEMLV�EI�WL��D��LVT�FTB��LTYOLV�
OT�MEST�H4B"�

Vu WYK�JL4�LLTB�EI�MB<�L�ELT�MBSLT�L�UVE��J�MT�DVL
�K<LL�UL
�
SLT�MIGFS�GMBGQS�JGKG-'LGS�LTB�FTB�WL4MS�MT�EHIB�WG�LE�J4OLPLK�
OTSI�H4"�

V OIFE�ET�GZ
�DIU�NJQLK�DRPLC;�MT�JHZT�GE�L�ULVL�QLGH
"

V <LTS�EI�W3�G�LE�GMBQLC;�VHIB�EI�ULVI�QLGH
"���[



- �Z>DXTHYZ
K
JLGKPLGKE�MBML�LV�GP)LLY

QL4��QK�L�GMBH�HGK�L�LL�¨G�L�GP�PGP]LZ�>�GHMLK

mi+kks'rk ds vf/kdkj

NJ)T¾4H4=
GEMI�)LI�P-SR��L�MRGP�LL�ELT�<LKIOVT�PLZL�0�G¼�NM�P-SR��L�

MRGP�LL�EL�NJ)LLT¼L�EHZLSL�H4"�P-SR��L�MTPL�ELT�<LKIOVT�PLZT�0�G¼�
EI�KU�LFBOI�MT�NM�P-SR��L�MTPL�ELT�NJ�LTY�EKVT�PLZL�0�G¼�)LI�
NJ)LLT¼L�HLTSL�H4"�WS��HF�FTB�MT�¿3�TE�0�G¼�HK�GOV�GEMI�V�GEMI�
�J�FTB�
E�NJ)LLT¼L�EI�)LXGFEL�GV)LLSL�H4"��

NJ)T¾T 4KJK HTJT�KTT%T
�H4=

HK�0�G¼�WJVI�EG#V�FHT VS�M�T JM4 �T EFLSL�H�4 GUVEL�T <LQ�; EKE�T PH�
WJVI�GUOB� YI�EI�WLP��ESL
�B JKX I�EKSL�H>4 �ZGT EV�DLUL� K�E�T YZS�
¿QZVL�BT E�T ELK�L�PH�#YI�EL�G�LELK�HL�T ULSL�H�4 WLK4 �NM�T NME�T JM4 �T EL�JKX L�
ZL)L�VHI�B GFZ�JLSL�H"4 �WS���H�U�� KI�HL�T ULSL�H�4 GE�HF�NJ)LL¼T L�E�T SLK4 �
JK�WJV�T WG�LELKL�BT EL�T ULV�BT SLGE�DLUL� K�F�BT OER LVOLKL�BT E�T ^LKL�HLVT �T PLZI�
�LL<T LL�L.I� �M�T DQ�ME�BT WLK4 �HF�BT WJV�T JM4 �T EL�NGQS�ZL)L�GFZ�ME"T ��
D�KTKH�T<�.�HTH4=

ORELVOLKLTB�EI�WG�LE�MT�WG�LE��LV�EFLVT�EI�¿PAG±L�ET�QZST�
DLU�LK�FTB�YZS�SKIELTB�MT�WJVT�MLFLV�WL4K�MTPLWLTB�ELT�DTQVT�MT�
E�
NJ)LLT¼L�SL4K�JK�HFTB�EC;�JKT�LLGV�LTB�EL�MLFVL�EKVL�J.�SL�H4"��T�
JKT�LLGV�LB�<LKLD�MTHS�WL4K�WLG'L;E�SL4K�JK�HLGV�ET��J�FTB�HLT�MESI�H4B"�
ORELVOLK�EC;�SKIELTB�MT��LLT<LL�L.�I�EKST�H4B�U4MT�GE��
V <LLVT�JIVT�EI�QIU�LTB�FTB�
TMT�JOL'L;�GFZL�OTVL�ULT�NJ�LTYE±LL;�ET�

-PL-'��ET�GZ
�VREMLVOL�E�HLT�U4MT�ZLZGFQ;�JL�.K�FTB�GJMI�
HRC;�C�7�EL�JL�.K�GFZL�OTVL"��

V <LLVT�JIVT�EI�P-SRWLTB�FTB�MT�ER/�
TMT�JOL'L;�GVELZ�OTVL�GUMMT�NM�
JOL'L;�EI�YR�LP±LL�EF�HLT�UL�T�U4MT�OX�L�FTB�MT�°IF�GVELZ�EK�
DTQVL"�

V P-SR��L�MTPL�ET�DLKT�FTB��X#I��L�W�LXKI�ULVELKI�OTVL"��
V P-SRWLTB�ELT�FLJVT��L�SLTZVT�ET�GZ
�YZS�ML�LV�EL�NJ�LTY�EKVL�

GUMMT�P-SR�EL�FLJ��L�SLTZ�EF�HLT�U4MT�J3'LK�WL4K��LLSR�ET�7RE.�LTB�
ELT�DLB7�ET��J�FTB�NJ�LTY�FTB�ZLVL"

V 
FWLKJI�WG�LESF�<LROKL�FX:��ELT�YZS�SKIET�MT�GV�LL;GKS�
EKVL��L�
FWLKJI�WG�LESF�<LROKL�FX:��MT�WG�LE�EIFS�JK�
P-SRWLTB�ELT�DTQVL"�

V P-SR� EI� 
%MJL�KI� .T7� MFLJV� GOVLBE�ET� DLO� P-SR� ELT�
DTQVL"�

V GEKL�T�JK�ZI�YC;��L�NJ�LTY�EI�YC;�MTPL�FTB�<LLFI�HLTVL"�
V YLKB7I�WL4K�PLKB7I�ELT�JXKL�V�EKVL"�
V P-SR��L�MTPL�EL�J%EL�GDZ�V�OTVL"�
V �X#T�WL4K�ZR)LLPVT�GP,LJVLTB�ET�^LKL�ZLTYLTB�ELT�P-SR�WL4K�MTPL�ELT�
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<LKIOVT�ET�GZ
�NEMLVL�C3�LGO"�CM�SKH�EI��LLT<LL�L.�I�ET�¿GS�
MQTS�KHVT�ET�GZ
�HK�0�G¼�ELT�WJVT�NJ)LLT¼L��WG�LELKLTB�ET�DLKT�
FTB�ULVELKI�HLTVI�WLP��E�H4"�

NJ)T¾T�K
NJ)LLT¼L� ELT� NJ)LLT¼L� MBK\L�L� WG�LGV�F� ����� ET� SHS�

GV&VGZG<LS�WG�LELK�¿L*S�H4B�
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INM - A Novel Approach for 
Sustainable Soil Health

 Healthy soil is the foundation for profitable, 
productive and environmentally sound agricultural 
systems. A healthy soil provides many functions that 
support plant growth, including nutrient cycling, 
biological control of plant pests and regulation of water 
and air supply. Soil health is now showing signs of 
fatigue due to intensive cultivation, over mining of 
nutrients by crops with lesser replenishments through 
organic and inorganic sources of plant nutrients. Not 
only our soils are low in soil fertility but the inadequate 
and imbalanced nutrient use and neglect of organic 
manures is causing multi-nutrient deficiencies in crops. 
This coupled with poor field water management is the 
major cause of low nutrient and water use efficiency that 
enhances the cost of cultivation. The soils are now also 
showing the deficiency of secondary nutrients like 
sulphur and deficiency/toxicity of several micro-
nutrients. The current gap between annual drain of 
nutrients from the soil and inputs from external sources 
is 10 million tonnes, which is likely to grow further. 
Therefore to conserve and improve soil fertility, the 
concept of integrated nutrient management (INM) 
system has to be adopted.
 Integrated nutrient management is the combined 
application of chemical fertilizers along with organic 
resource materials like, organic manures, green manures, 
bi-fertilizers and other organic decomposable materials for 
crop production. In other words, integrated nutrient 
management aimed to maintain the soil fertility and plant 
nutrient supply to an optimum level for sustaining the 
desired crop productivity through optimization of the 
benefits from all possible sources of plant nutrients in an 
integrated manner. INM is ecologically, socially and 
economically viable and environment friendly which can 
be practiced by farmers to derive higher productivity with 
simultaneously maintaining soil fertility. Integrated nutrient 
management encourages the use of on-farm organics, 
thus it saves on the cost of fertilizers for crop production.
 Major components of integrated nutrient management 
are :
i. Integration of soil fertility restoring crops like green 

manures, legumes etc.
ii. Recycling of crop residues 
iii. Use of organic manures like FYM, compost, vermi-

compost, biogas, slurry, poultry manure, bio-
compost, press mud cakes, phosphocompost

iv. Utilization of Bio fertilizers
v. Efficient genotypes 
vi. Balanced use of fertilizer and nutrients as per the 

requirement and targeted yield.

 INM mainly emphasizes the integrated use of all the 
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essential nutrients from different sources like chemical 
fertilizers, organic manures, green manures, bio-
fertilizers, legume crops, locally available plant 
resources in a balanced proportion for sustainable soil 
health and productivity.
� 8VH�RI� LQRUJDQLF� IHUWLOL]HUV� ��Fertilizers are very 
important for sustaining and increasing food production. 
The importance and dependence of fertilizer has been 
increasing day by day because of the need to supply 
large amount of nutrients in intensive cropping with high 
production. The NP uses the ratio, is common in fertilizer 
but the application of potassium, sulphur and other 
micro-nutrient is often ignored. The utilization of 
fertilizers nutrients vary from 30 to 50% by the crops in 
case of Nitrogen, 15 to 20% in case of phosphorus and 
5% in case of micronutrients. While organic and 
biofertilizers are expected to bridge a part of this gap(10 
million tons/year), efficient use of fertilizers in narrowing 
the nutrient supply gap also needs greater attention. 
Enhancing nutrient use efficiency should, therefore, be a 
prioritized area of research for restoration and 
improvement of soil health and minimising the cost of 
crop production. The management goal for a healthy 
agricultural soil is to supply the nutrients needed for 
optimal plant growth in the right quantity and at the right 
time while minimizing nutrient losses to the surrounding 
environment. The basic concept of INM is the 
maintenance of soil fertility, sustainable agricultural 
productivity and improving profitability through judicious 
and efficient use of fertilizers.
 8VH� RI� RUJDQLF� PDQXUHV�� PDWHULDOV� �� Due to 
intensive cultivation of soil and less organic manure 
application, the soils are low in organic matter status. A 
decrease in soil organic matter results in compact soil, 
poor aeration and low infiltration and water holding 
capacity and also low fertility status. The organic matter 
status in soils can be improved and maintained by 
constant addition of organic manures such as FYM. 
compost, green manures, poultry manures, vermi-
compost, oil cakes, etc., Organic matter is good source 
of macro and micro nutrients and moreover improves 
physical, chemical and biological properties of soil. 
There is need to integrate this manure sources 
depending on their availability in different-different crops 
and cropping system. The industrial by-products like 
spent-wash from molasses, press-mud, etc. from sugar 
industries and waste of other food processing industries 
have good nutrient value. Other than that, the municipal 
solid waste and sewage sludge are the important 
nutrients sources which are available for the integration 
with fertilizer inputs. These types of nutrients are bulky 
and contain low nutrient. Hence, it has lost their relative 
importance over time to time in the crop production. 
Organic manures not only supply macro and 
micronutrients but also help improving the physical, 
chemical and biological properties of the soils. These 
manures, besides supplying nutrients to the first crop, 
also leave substantial residual effect on succeeding 
crops in the system. Soil organic matter is the key to 
building and maintaining healthy soils because it has 
such great positive influences on essentially all soil 



ekpZ] 2020

properties—helping to grow healthier plants. 
� /HJXPHV���L egumes increase the fertility of soil. It 
maintains the soil health. It has a long standing history of 
being soil health restorer and it is due to their availability to 
obtain nitrogen from the Earth atmosphere in symbiosis 
with rhizobia. When grown for grain or fodder in the 
cropping, legumes could prove important component of 
integrated nutrient management. It is grown as green 
manure, forage or grain crop improved the productivity of 
wheat-rice cropping system and also maintains the soil 
fertility for the long time. Sunhemp and dhaincha are the 
most important common green manure crops. Green 
manuring with legumes enriches soil N due to fixation of 
atmospheric N. The decomposing green manure has a 
solubilising effect on N, P, K and micro nutrients in the soil. 
It also reduces leaching and gaseous losses of N. 
Besides, green manuring also improves the physical, 
chemical and biological properties of soil. About 25% 
nutrient needs of Indian agriculture can be met by utilizing 
various organic sources. Green manuring is the cheapest 
locally available resource for building up soil fertility and 
supplementing plant nutrients, especially N. Green 
manures may be grown in situ by raising a legume such as 
Sunhemp and dhaincha. Department of Agriculture and 
Farmers' Welfare, Haryana provides dhaincha seed at 
90% subsidy to the farmers to promote soil health.
 &URS�5HVLGXHV���Crop residues have many uses in 
the agriculture but it may not be always available as an 
component of integrated nutrient management. In areas 
where mechanical harvesting is done, a large quantity of 
crop residue is left on the field and that residues can form a 
part of nutrients supply in the agriculture field. Large 
amount of crop residue like potatoes, sugarcane and other 
vegetables available with us which can be a nutrient for the 
crop production. If we recycle this reduce back to field, it 
surely helps to build organic matter in the soil and it also 
sustains crop yield level. Although cereal crop residues 
are valuable cattle-feed, these could be used to 
supplement the fertilizers wherever available in excess of 
the local needs. Disposal of rice straw has emerged a 
serious problem in combine-harvested areas where 
farmers opt to burn the residues in situ, losing precious 
nutrients on one hand and polluting environment on the 
other. Recycling of these residues back to fields helps to 
build stable organic matter in the soil, as also to sustain 
crop yield levels. Stubbles left in the field even in traditional 
harvesting methods range from 0.5 to 1.5 t/ha in case of 
different crops. When mechanical harvesting is done, this 
amount is much greater. Stubbles of coarse cereals such 
as sorghum, maize, pearlmillet, etc., which are difficult to 
decompose are normally collected and burnt during land 
preparation causing significant loss of plant nutrients. 
There is need to evolve appropriate management 
practices to make use of the stubbles, residues and other 
on-farm and off-farm biomass Greenhouse gas (GHG) 
emissions are also curtailed with the retention of residues 
on soil surface. Estimated current potential of crop 
residues is 500 Mt and rice and wheat straws account for 
70% of crop residues generated in India. Crop residues 
can contribute about 8.74 Mt of NPK. In combine 
harvested paddy fields, residue management of paddy by 
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sowing of wheat with Happy Seeder Machine has proved a 
boon to Haryana farmers which needs further boost to 
tackle the loss of organic matter and arrest air pollution.
� %LRIHUWLOL]HU� �� Biofertilizer is also an important 
component of integrated nutrient management. It plays 
an important role in improving the soil fertility and 
increase the crop productivity because it is capable to fix 
atmospheric Nitrogen, solubilize Phosphorus and it 
decomposes the farm waste resulting in release of plant 
nutrients. Rhizobium, Azosphirillium, Azotobacter etc. 
are the biofertilizers which have the ability to fix 
atmospheric Nitrogen which increases the nitrogen 
supply to the crops. Similarly Pseudomonas and Bacillus 
species help to convert insoluble phosphorus into plant 
in usable form and it then improve the phosphate 
availability to the crops in the field. Fungi like Vehicular 
Arbuscular Mycorrhizae (VAM) increases the nutrient 
uptake particularly that of phosphorus due to increase in 
the contact of roots with the heavy soil volume. Bio-
fertilizers have been recognized as important inputs in 
INM system and they are apparently environmentally 
friendly, low-cost and non-bulky agricultural inputs which 
play a significant role in plant nutrition.
� /HVVRQ�WR�EH�/HDUQW���Many findings have shown 
that neither inorganic fertilizers nor organic sources 
alone can result  in sustainable product iv i ty. 
Furthermore, the price of inorganic fertilizers is 
increasing and becoming unaffordable for resource-
poor smallholder farmers. The best practice for soil 
fertility management is, therefore, a combination of both 
inorganic and organic fertilizers, where the inorganic 
fertilizer provides nutrients and the organic fertilizer 
mainly increases soil organic matter and improves soil 
structure and buffering capacity of the soil. The 
combined application of inorganic and organic fertilizers, 
usually termed integrated nutrient management, is 
widely recognized as a way of increasing yield and/or 
improving productivity of the soil sustainably. Several 
researchers have demonstrated the beneficial effect of 
integrated nutrient management in mitigating the 
deficiency of many secondary and micronutrients.
 Integrated soil fertility management plays a critical 
role in both short-term nutrient availability and longer-
term maintenance of soil organic matter and 
sustainability of crop productivity in most smallholder 
farming systems. The results showed that the integrated 
application of organic and inorganic fertilizers improve 
productivity of crops as well as the fertility status of the 
soil. Nevertheless, though INM is the preferred option in 
replenishing soil fertility and enhancing productivity, but 
it is not yet widely taken up by farmers. The reasons for 
this are many, which include access or availability of 
inputs, use of organic resources for other purposes in 
place of soil fertility, nutrient balancing, collecting, 
transporting and management of organic inputs and 
economic returns of investments. There is a need, 
therefore, for research and extension to sort out issues 
of adoption and scaling up of the available options. For 
sustainable crop production, integrated use of chemical 
and organic fertilizer has proved to be highly beneficial 
and must be adopted to save soil for future. ��[
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Production of Aloe-Vera Powder 

through Spray Drying

 The aloe-vera plant (Aloe Barbadensis Miller) 
has been known and used for centuries for its health, 
beauty, medicinal and skin care properties. It is found 
only in warm, fertile regions where it is capable of 
withstanding very long periods of drought. The aloe 
plant consists of about 99% water with an average 
pH of 4.5. The remaining solid material consists of 75 
different ingredients including vitamins, minerals, 
enzymes, anthraquinones or phenolic compounds, 
lignin, saponins, sterols, polysaccharides and 
salicylic acid. 

 Proper scientific investigations on aloe-vera 
have gained more attention over the last decade 
due to its well-known medicinal, pharmaceutical 
and food propert ies. Present processing 
techniques aims at producing best quality aloe 
products but end aloe products contain very little or 
virtually no active ingredients. Spray drying is one 
such technique. It is a common practice in the food 
and dairy industries to convert liquids into powders 
to increase the shelf life. The unique features of 
spray drying include a rapid drying cycle, a short 
holding or retention of the product in the drying 
chamber and a final product which is ready for 
packaging as it leaves the drier. Heat spoilage to 
the product is relatively smaller due to short 
exposure times. Reduction in water content 
controls the biological and chemical forces thus 
facilitating preservation. Drying not only prolongs 
the period of storage but also minimizes packaging 
requirements and reduces shipping weight.

 The various processes involved in the 
preparation of aloe-vera juice powder are as follows:

 5HFHSWLRQ�RI�UDZ�PDWHULDO���Freshly harvested, 
sound, undamaged, mold free and matured aloe-
vera leaves are manually selected for the preparation 
of aloe-vera juice. Infested, bruised and shriveled 
leaves are discarded. Selected aloe-vera leaves are 
stored at 4°C in a refrigerator.

� :DVKLQJ� � The aloe-vera leaves are washed 
using fresh water to remove adhered dirt and soil 
from the leaves.

 &XWWLQJ�� The aloe-vera leaves are then cut into 
pieces of size 2.5 to 3 cm.

 'LSSLQJ� LQWR� ZDWHU� � Aloe-vera leaves are 
dipped in distilled water for 2-3 hours for removing 
aloin (a yellow sap present in higher concentrations 
in aloe-vera leaves).

 )LOOHWLQJ�RSHUDWLRQ�� In filleting operation sides 
of the aloe-vera leaves are cut and sap is extracted. 
The filleting operation isto be completed within 36 
hours of harvesting.

 *ULQGLQJ�KRPRJHQL]DWLRQ�� The aloe gel fillets 
are crushed and homogenized using a high speed 
tissue crusher/roller at room temperature (25°C).

 3DVWHXUL]DWLRQ�� LTHT (Low temperature high 
time) treatment (65°C for 15- 30 min) is given to the 
homogenized aloe-vera juice obtained after 
grinding operation to destroy the pathogens and to 
increase the shelf life.

 &RROLQJ� ��After pasteurization, the aloe-vera 
juice is cooled to room temperature (25°C). 
Polypropylene glycol (antioxidant) and charcoal 
(decolorizer) are added to the cooled aloe-vera 
juice. 

 )LOWUDWLRQ���The aloe-vera juice is filtered using 
ordinary filter paper to remove the desirable juice 
from the undesirable components

 $GGLWLRQ� RI� VRGLXP� EHQ]RDWH� � Class-II 
preservative sodium benzoate was used for the 
preservation of aloe-vera juice.

 3UHSDUDWLRQ�RI�DORH-YHUD�SRZGHU���A definite 
concentration of maltodextrin (encapsulating 
agent) is added to the filtered aloe-vera juice which 
is then fed to the spray drier (LSD-48 mini spray 
dryer). Drying of incoming l iquid feed is 
accomplished by the atomization of the liquid feed 
stream into droplets and their dispersion in a hot 
gaseous phase. The dried particles are then 
recovered in the form of powder by using a cyclone 
separator provided in the spray drier.

 5HVXOWV���The optimum results indicated that an 
inlet air temperature of 150.9°C and maltodextrin 
concentration of 5.7% at feed flow rate of 25mg/min 
will produce powder with the best properties. At 
these optimum conditions, the properties like 
powder recovery, moisture content, solubility, 
porosity, dispersability, TSS, colour and wettability 
are found to be 9.79%, 3.56%, 101.70 s, 65.82%, 
85.03%, 24.31°Brix, 97.21 (L value) and 415 s 
respectively.��[
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Sunflower Diseases and 
their Management

 Sunflower is one of the most important oil seed 
crop grown as major source of vegetable oil in the 
world. In India it has gained popularity due to the 
national priority of vegetable oil production. 
Haryana farmers are growing this crop in 
substantial area. To ensure good yield, the 
management of diseases which are responsible for 
heavy losses to this crop is necessary. The 
diagnostic symptoms and management of major 
diseases are given as under :

� 1��$OWHUDULD�EOLJKW���This disease is caused by a 
fungus Alteraria helianthi. In the early stages of 
disease development, there is formation of dark 
brown to black, circular to oval spots. These spots are 
surrounded by a necrotic zone with gray-white 
necrotic centre marked with concentric sings. With 
the growth of the plant such spots develop on middle 
and upper leaves and later on elongated spots are 
formed on petioles, stems and florets. Under high 
humidity, these spots enlarge in size resulting in 
blighting of leaves. Hot and moist weather during the 
milk stage of the crop favour infection. 

 0DQDJHPHQW� �� Spray mancozeb @ 0.25% 
(500 gin 200 litre of water) at 10 days interval. First 
spray should be given just after the appearance of 
the disease symptom. 

� ��� SFOHURWLQLD� KHDG� URW� �� The plants may 
remain healthy until the flower heads are produced. 
The symptoms may become visible on any part of 
the head. The affected portion may show the 
presence of white mycelial growth of the pathogen. 
The head rot may be partial or complete. In rotted 
heads black and hard sclerotia are formed. The 
pathogen survives in the soil. The seeds of the crop 
also get contaminated with the sclerotial bodies 
which are of the same size and colour as sunflower 
seeds. Cool weather and high moisture is 
favourable for the development of the disease.

 0DQDJHPHQW� �� Spray mancozeb (0.25%) or 
Benlate(0.1%) at the beginning of budding and at 
early flowering (green head) stage.

 ���5KL]RSXV�KHDG�URW���This disease is caused 
by a fungus Rhizopus spp. Initially symptoms of 
head rot appear as a brown, water soaked, irregular 

spot on the back of the ripening heads, usually 
adjacent to the flower stalk. The spot enlarges and 
become soft pulpy and get covered with superficial 
whitish mycelium. In severe cases the infection 
reaches the flower stalk and the head drops off. 
Either there is no seed formation or the seeds 
remain unfilled and bitter in taste. In most of the 
cases, the head injury is necessary for infection. 
The injury is caused by an insect (Helicoverpa 
armigera). 

 0DQDJHPHQW��� Helicoverpa armigera which 
causes head injury should be controlled by two 
sprays of systemic insecticide.  Spray the crop with 
mancozeb (0.25%) at the completion of flowering 
stage.

� ���5RRW�URW���The most common symptoms of 
the disease under field conditions is sudden wilting 
of plants which usually appears after pollination. 
Early symptoms are not visible on infected plants, 
but the plants become weak showing early maturity 
and  become d ry  exh ib i t i ng  b lack  ashy 
discolouration of the stem. It has been observed 
that the fungus produces abundant sclerotia on the 
surface and pith of the affected plants due to which 
some portion of the stem becomes black in colour. 
Flowers form affected plants do not attain full size 
and yield few seeds. Sometimes the disease may 
cause death of the plants even in seedling stage. 
Moisture stress and high temperature increase the 
disease incidence.

� 0DQDJHPHQW���Seed treatment with Bavistin @ 
2g/kg seed or Thiram 4g/kg seed should be done 
before sowing. Timely sowing helps in minimizing 
the disease development.��[
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