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ȼ ɭɫɥɨɜɢɹɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɧɟɪɟɞɤɨ ɩɪɢɜɨɞɹɳɢɯ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɪɚɡɥɢɱɧɵɯ ɫɬɪɟɫɫɨɜ ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɜɫɟ ɛɨɥɶɲɭɸ 
ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 
ɦɟɬɨɞɨɜ� Ɉɞɧɢɦ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɭɬɚɝɟɧɟɡɚ, ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɣ ɫɟɛɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɩɪɚɤɬɢɤɢ ɤɚɤ ɜ Ɋɨɫɫɢɢ, ɬɚɤ ɢ ɡɚ ɪɭɛɟɠɨɦ� ɇɚ ɨɫɧɨɜɟ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɡɥɨɠɟɧɚ ɤɪɚɬɤɚɹ ɢɫɬɨɪɢɹ ɨɬɤɪɵɬɢɹ ɦɭɬɚɝɟɧɟɡɚ, ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ 
ɢɨɧɢɡɢɪɭɸɳɟɣ ɪɚɞɢɚɰɢɟɣ ɢ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ� Ⱦɚɧ ɨɛɡɨɪ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɂ�Ⱥ� Ɋɚɩɨɩɨɪɬɨɦ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɨɣ ɬɟɨɪɢɢ 
ɯɢɦɢɱɟɫɤɨɝɨ ɦɭɬɚɝɟɧɟɡɚ ɢ ɦɟɬɨɞɚɦ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ� Ɉɬɤɪɵɬɢɟ ɂ�Ⱥ� Ɋɚɩɨɩɨɪɬɨɦ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɚɤɬɢɜɚɬɨɪɨɜ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɩɨɡɜɨɥɹɟɬ 
ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɫɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɚɛɢɨɬɢɱɟɫɤɢɯ ɢ ɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɧɢɡɢɬɶ ɩɟɫɬɢɰɢɞɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɚɝɪɨɰɟɧɨɡɵ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɢ ɩɪɨɜɟɪɤɨɣ ɩɚɪɚ-ɚɦɢɧɨɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ �ɉȺȻɄ� ɧɚ ɩɪɚɤɬɢɤɟ� 
ɉɪɢɜɨɞɹɬɫɹ ɢɫɬɨɪɢɱɟɫɤɢɟ ɮɚɤɬɵ, ɤɚɫɚɸɳɢɟɫɹ ɫɨɛɵɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɨɪɶɛɨɣ ɝɟɧɟɬɢɤɨɜ, ɤɪɭɩɧɟɣɲɢɯ ɮɢɡɢɤɨɜ ɢ ɢɡɜɟɫɬɧɵɯ ɭɱɟɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɜ ɩɨɫɬɫɬɚɥɢɧɫɤɢɣ ɩɟɪɢɨɞ ɫ ɧɟɧɚɭɱɧɵɦɢ ɢ ɪɚɡɪɭɲɢɬɟɥɶɧɵɦɢ ɞɥɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɬɟɧɞɟɧɰɢɹɦɢ, ɪɟɚɥɢɡɭɟɦɵɦɢ Ʌɵɫɟɧɤɨ� 
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8QGHU WKH FRQGLWLRQV RI FOLPDWLF ÀXFWXDWLRQV, ZKLFK RIWHQ OHDG WR YDULRXV VWUHVVHV GXULQJ WKH JURZLQJ VHDVRQ, WKH QHHG WR LQFUHDVH WKH JHQHWLF GLYHUVLW\ RI 
DJULFXOWXUDO SODQWV E\ YDULRXV PHWKRGV LV EHFRPLQJ LQFUHDVLQJO\ LPSRUWDQW� OQH RI WKH PHWKRGV LV H[SHULPHQWDO PXWDJHQHVLV, ZKLFK KDV SURYHG WR EH SURPLVLQJ 
IRU DJULFXOWXUDO SUDFWLFH ERWK LQ RXVVLD DQG DEURDG� %DVHG RQ OLWHUDWXUH VRXUFHV, D EULHI KLVWRU\ RI WKH GLVFRYHU\ RI PXWDJHQHVLV LQGXFHG E\ LRQL]LQJ UDGLDWLRQ 
DQG FKHPLFDOV LV SUHVHQWHG� ,QIRUPDWLRQ DERXW WKH GHYHORSPHQW RI D IXQGDPHQWDOO\ QHZ WKHRU\ RI FKHPLFDO PXWDJHQHVLV E\ ,�$� RDSRSRUW DQG RI PHWKRGV RI 
LWV DSSOLFDWLRQ LV UHYLHZHG� 7KH GLVFRYHU\ RI SKHQRW\SLF DFWLYDWRUV RI SODQW JURZWK DQG GHYHORSPHQW PDNHV LW SRVVLEOH XQGHU FXUUHQW FRQGLWLRQV WR LQFUHDVH 
SODQW UHVLVWDQFH WR WKH H൵HFWV RI DELRWLF DQG ELRWLF HQYLURQPHQWDO IDFWRUV DQG WR UHGXFH VLJQL¿FDQWO\ SHVWLFLGH ORDG RQ DJURFHQRVHV� 7KHVH FODLPV DUH FRQ¿UPHG 
E\ VWXGLHV DQG SUDFWLFDO WHVWV RI SDUD-DPLQREHQ]RLF DFLG �P$%$�� 6RPH IDFWV UHODWHG WR WKH VWUXJJOH RI RXWVWDQGLQJ JHQHWLFLVWV, SK\VLFLVWV DQG ELRORJLVWV LQ WKH 
SRVW-6WDOLQ SHULRG DJDLQVW WKH DQWL-VFLHQWL¿F WUHQGV LPSOHPHQWHG E\ /\VHQNR, ZKLFK ZHUH GHVWUXFWLYH IRU DJULFXOWXUH, DUH SUHVHQWHG�
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