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y‡·¢°B°„ A°‡R°Ï∫‡ç ÅÂK‡“¸§‡
"ç„πA°«°§‡ *Ï¢°ê JR°ç§‡ A°·π ÎÅÔπ‡Ò Ì∫π§ÏK
Ì∫§‡A° "·ŒK„ Î≥Ïy‡Ïö‡·∫i°‡ç ·Œ·i°·≈ÒÉ‡ y‡·¢°A° öÂ·∫Œç‡ y‡·¢°B°„ A°‡R°Ï∫‡ç R°‡Aó°‡ W°Ä“è§‡
Î∫‡K„ *“¸§‡ "A°ç§‡ Å§A° Î∫ÔJÄ·∫°˙ ≥ÏJ‡⁄É‡ ·Æ° "‡“¸ ·ö çÄyK‡ ·Æ° ·Æ° "‡“¸ ·ö “‡⁄§‡ "≥‡
Ì∫Ït°°˙ Î¢√°K Îö‡  ⁄‡*§‡ ≥·t°A°-≥⁄‡“¸ Ì∫§‡ ≥„ ¢°‡*§‡ “¸W°≥ W°¥¨‡ y‡·¢°A° öÂ·∫Œ "≥ç‡ ¢°‡πK‡
·i° "‡π A°A°ö‡ R°¥∂„°˙ y‡·¢°B°„ A°‡R°Ï∫‡ç·≈Ò R°‡A°“è§‡ ö„·π§‡ K‡“¸É ∫‡“¸ç “¸ñÉ§·≈Ò W°ö W°‡ç‡
Å§A° Î∫ÔJÄö‡ R°¥∂„°˙ Î\§¯‡ Îy˚°‡·ŒÒK„ ∫‡“¸ñÉ‡ J·\v°˚°Ò Î≈‡A√Â°§É‡ K‡ÿ„ ÎÅÔπ·A√°§‡ â‡“¸Æ°π
"ÉÂK„ ∫‡“¸ÏŒê ¢°‡·\ç§ç·W°Ò§‡ Ît°‡R°‡ç Ît°‡R°‡ç§‡ ÌW°π‡A°·≈Ò ö„·π°˙ “‡⁄·π§‡ Î i°·≈Ò "·ŒÉ‡
Ì∫·π§‡ ≥„⁄‡≥ó‡ â‡“¸·Æ°Ò ∫‡“¸ÏŒê ¢°Òçç§‡ Î“‡Äç§É‡ ≥W°‡A° A°⁄‡≥πÁ°≥ W°R°“¸°˙ “‡⁄·π§‡ ≥W°‡A°·≈Ò
"·Œ "≥t°Ò fi‡ÄöÉ‡ ∫‡“¸ÏŒê ¢°Ò§‡ R°≥ÏÉ°˙ ≥π≥ "ÉÂç‡ A°ç‡P°¥¨‡ K‡ÿ„ ÎÅÔ§‡ ≥„*“¸ "≥ç‡
"A°‡⁄§‡ Ît°ÔπÁ°§K„ öÂ·∫Œç‡ çÄyK‡ y‡·¢°A° öÂ·∫Œç‡ ∫‡“¸ÏŒê Î“A° ¢°‡·\ç·J§É‡ ≥“‡A° K‡ÿ„
ÎÅÔ§‡ R°¥̈K„ ö‡Ó¥̈ "≥‡ ¢°‡*§‡ Ì∫Ït°°˙ WÂ°¥∂„, y‡·¢°B°„ A°‡R°Ï∫‡ç R°‡Aó°‡ W°Ä“ç§‡ “‡⁄§·Œ ≥≈‡≥A°
⁄‡*ç‡ ≥„*“̧ A°⁄‡K„ JÂÏÉ‡Ò·Å§‡ "≥·É öÂ·ê ≥‡R°KÉ§ÉK„ A°èç§·ç°˙ ≥·Œç‡ ≥π≥ *“̧πK‡ A°‡ÏT‡Ò
"ç„ ö‡ç§‡ K‡ÿ„ ÎÅÔ§·≈Ò "≥ŒÂÒ Ît°‡Ò§·≈Òç‡ «°ÒÏ≈‡⁄ Î≈‡⁄Éç‡ Î“∫Ï≥i° l°¸öA°É§·ç
“‡⁄π·A√°§‡, A°‡ÏT‡Ò ≥·πK„ &·gç ö‡ç§‡ K‡ÿ„ ÎÅÔ§·≈Òç‡ «°ÒÏ≈‡⁄ Î≈‡⁄Éç‡ ·Œi° Î§¬i° ¢°‡KÉ§·ç
“‡⁄§ç·W°Ò§·≈Ò "·Œ 'ÏJ‡⁄ ≥„*“¸§‡ JÂè‡“¸K„ "fi‡§‡ t°‡KÉ§·≈Ò "ÉÂÉK„ A°èç§‡ Î≈¥¨‡
A°‡R°Ï∫‡ç·ç°˙ A°‡R°Ï∫‡ç "·Œ R°‡Aó°‡ W°Äö‡ “‡⁄§·Œ 'K„ "fi‡§‡ t°‡KÉ§‡ "ÉÂÉK„ A°çKÏÉÔ·π§·ç
“‡⁄§·Œ 'ÏJ‡⁄ öË≥ó≥Aó°‡ JR°“¸°˙ "ÉÂ§Â ÎÅÔ-fi‡ “¸≈‡ ≈‡É§‡, Î“∫Ï≥i° l°¸úç‡ K‡ÿ„ ÎÅÔ§‡ "≥·É
y‡·¢°B°„ A°‡R°Ï∫‡ç·≈Ò ÅÂK‡“¸§K„ W°Äç§„ "·Œ "Ót° Î i°·≈ÒÉK„ ≥·oöÂπç‡ J´‡“¸ÉK„ Î“ç§ÏÉÔç‡
Ît°Ô“¸°˙ Î“∫Ï≥i° l°¸ùÂ “‡⁄§É‡ ≥π≥ "≥‡ ö„·≈¿K‡ ≥ÏÅÔ Ît°Ô·π§‡ öÂ·∫Œ ö‡ŒÛÏç∫·≈Ò çÄyK‡
Î≥‡Ïi°‡π ÎÆ°·“A°∫K„ &çÏ¢°‡ŒÛÏ≥ñi° ·fiÒK„ A°‡R°§ÂÉ‡ JÄç§‡ Î“Ô“¸°˙ JR°ç-W°‡è§‡, "R°¥¨‡ ≥„
·ÅπK‡ ≥ÏJ‡⁄§Â ·i° "‡π A°A°“ñÉç§‡ Î“‡Äç§‡ ≥„*“¸ A°⁄‡ "≥ŒÂ ⁄‡*É§‡ çÏv°°˙ ≥πÁ°*“¸ç‡ ≥≥‡-
≥ö‡ çÄyK‡ fi‡J∫ t°‡π§·≈Òç‡ y‡·¢°B°„ A°‡R°Ï∫‡ç R°‡Aó°‡ W°Ä∫Â, ≥·Œç‡ ç“‡B°„ öÂ·ê A°çKÏÉÔ·π§·ç
“‡⁄§‡ fi‡¢°≥ "·Œ JR°“èç§‡ Î“‡Äç§K„ t°R°‡“¸¢°É§‡ Ì∫°˙ W°“„ ÎçÔ·π§‡ "R°‡Ò·≈ÒÉŒÂ —HÂ∫K„
*\‡·≈Òç‡ &Gy‡ A√°‡Œ "≥‡ *“¸ç‡ y‡·¢°B°„ A°‡R°Ï∫‡ç·≈Ò t°‡A°öK„ t°R°‡“¸¢°É§ŒÂ Ì∫°˙

≥t°≥ "≥É‡ Ì∫π¥¨‡ ≥πÁ°*“¸§‡ ∫¥¨„ "⁄‡¥¨‡ W°„¢° ·≥·ç π *y˚°≥ “¸Ï§‡§„K„ Ì∫R°‡A° ≥t°≥É‡
W°‡*ÏÅ‡A√°Ï¥√°˙ Ì∫·Jâ§‡ fi‡Ï“Ò§≥ ·çö‡≥W°‡K„ Ì∫R°‡A° ≥t°≥É‡ ÌA°≈‡¥ö‡Ä ÎÅ‡Ò "·Œ ö‡A°-
W°‡l°¸ç‡ ≈‡≥ç·J§ç‡ A°ç‡ç§Â A°π¥¨‡ ≥t°≥É‡ ∫¥¨„ ·W°∫“çKÏÉÔ·π§Ïç‡ “‡⁄ç‡ Î∫Ôçπ¥∂„°˙ “¸ÏñÉ‡-
§¥∂Û‡ Îπ‡É, fi‡Ï“Ò§≥ Ì∫A°‡⁄ ∫¥¨„, ·i°·Ñ≥ ∫¥¨„, “¸¥£°‡∫ ·\·π ∫¥¨„K„ “¸¥£°‡∫ÉK„ *·πÏ⁄Ïñi°∫
ÎA°‡Ï∫\ ¢°‡*§‡, l°¸·πÏö‡A° ≥‡⁄ÓA°, Å‡ÒÓ≥§ñÉç·W°Ò§‡ ∫¥¨„·≈Ò "·Œ W°‡l°¸ÏÅ‡Aó°§‡ Î“‡Äç§É‡
"ÏW°Ô§‡ Î≈ç¢°≥ "≥‡ Å‡É·J°˙ Å‡É·J§‡ Î≈ç¢°≥·≈Ò "ÉÂ "Ïπ¥¨·ç “‡⁄ç‡ ≥t°≥ÉÂÉ‡ “‡⁄ç§ŒÂ
⁄‡*·JÉ§‡ çÏv°°˙ "ÉÂ§Â Ît°¿§‡ ≥t°≥ Jπ·ŒÉ‡ W°‡l°̧ÏÅ‡A°·J§‡ ∫¥̈„·≈Ò "ÉÂK‡ Î“çKÄ∫·A√°§‡ ≥„K„
≥≈„Ò "≥ŒÂÒ K‡ÿ„K„ ≥≈„Ò "·ŒKç‡ ∫¥¨„ "⁄‡¥¨‡ "≥ÂA°ŒÂ ·W°ç§‡ Î“ÔπÏA√°°˙ *·¢°Œ A°‡çπA°ö‡,
AÂ°≥óπA°ö‡ ≥t°≥ çÄyK‡ A°ç‡P°¥¨‡ ·Æ° ·Æ° "‡“¸ ·ö "≥‡ W°Ä·J§‡ ≥tÂ°ÒÉ‡ *“¸·π§‡ y‡·¢°A° \‡≥K„
¢°„Æ°≥ "·Œ W°‡*JÄö‡ ·Œ·i°K„ ≥Ït°ÔP°≥ó‡ Ît°Ô§‡ Î“ÔπÏA√°°˙ ≥·Œ≥Aó°‡ ≥π≥ *“¸πK‡ ≥·oöÂπÉ‡
y‡·¢°A° öÂ·∫ŒA°„ Ît°‡J‡⁄§‡ &Œ ·ö "≥‡ Å¥√A°ö·ç “‡⁄ç‡ Î∫Ô“¸°˙ "ÉÂ§Â ∫‡“¸§A° Å„§·É y‡·¢°A°
öÂ·∫Œç‡ ≥„⁄‡≥K„ W°ÄÏÅ‡A° W°Ä·≈ñÉ‡ ≥Ït°Ò ö‡R°§‡, y‡·¢°B°„ A°‡R°Ï∫‡ç “¸ñÉ§·≈ÒÉK„ ·i° "‡π
A°A°ö‡ çv°ç‡ ≥ÏJ‡⁄ç‡ “A°ÏÅÒçç‡ y‡·¢°B°„ A°‡R°Ï∫‡ç ÅÂK‡“¸§‡ ≥„*“¸·≈Ò "ÉÂ§Â ¢°‡πK‡ "A°ç§‡
Å§A° Î∫ÔJÄ“è§‡ ≥·t°A°-≥⁄‡“¸ "≥‡ ¢°‡*§‡ ö„ÏÉ°˙ öÂ·∫Œ Î Œç "≥ç‡ Ît°Ô§‡ R°¥¨‡ ≥·t°A°-
≥⁄‡“¸ "ÉÂ y‡·¢°A° öÂ·∫Œt°‡ ö„πK·É Î∫‡§Â ⁄‡≥ó‡ A°Ïπ≥-A°Å‡“¸çç‡ Î∫Ô§‡, "W°‡l°¸π≥ A°‡§‡ ≥„*“¸
A°⁄‡ "·Œ ≥R°A° ÎÅA°ö‡ R°≥\KÉ§·ç°˙ J´‡“¸ÉK„ çÂÒR°‡“¸t°§‡ "≥ç‡, Î∫‡É·É "“‡ç§‡ *Ï¢°êA°„
¢°‡“̧ç *“̧ç‡ ∫Âö‡ "ŒÂA°, "ç„«°§‡ *Ï¢°ê "≥ŒÂÒ "◊≥«°§‡ *Ï¢°êA°„ “‡⁄ÉÂç‡ Ît°‡R°‡ç Ît°‡R°‡ç§‡
Å‡v°̊°‡ ÌW°π‡A° ö„çç§‡ A°‡R°Ï∫‡ç·≈Ò Ì∫Ó\°˙ "ÉÂ§Â ≥·oöÂπÉ·É K‡ÿ„ &·GÏÉñi° ÎÅ‡A°öÉ‡ öπ≥
WÂ°≥Éç‡ K‡ÿ„ ÎÅÔ§K„·ç “‡⁄ÉÂç‡ ¢°‡·\ç·J§‡ ∫‡“¸ÏŒê ¢°‡*§‡ ÉÂ·ö√ÏA°i° "≥‡ t°‡ÏîÇ‡A√°K‡ *Ï¢°ê
"≥v°‡ Ît°Ô·â§‡ "≥P°≥ó‡ K‡ÿ„ ÎÅÔ“¸°˙ Î“∫Ï≥i° l°¸ú§K„ çÄyK‡ ·Œi° Î§¬i° ¢°‡É§K„ ¢°‡π§‡
≥„*“¸ "ÉÂ ≥tÂ°ÒÉ‡ "≥ÂA° ¢°‡π§ŒÂ W°ö ≥‡è§‡ Îi°G ·Å“¿K‡ Å‡ÏÉ‡A°“¸°˙ t°Ï≈Òç≥B°„·É "ç„«°§‡
*Ï¢°êA°„ *“¸ç·É ¢°‡“¸çK„ Î≈ç¢°≥ Î“çKÄ“ç§‡ "≥ŒÂÒ Å‡ 2K„ *“¸ç‡ â‡“¸·Æ°Ò ∫‡“¸ÏŒê
¢°‡·\ç§K„ ÌW°π‡A° ¢°‡*§‡ ⁄‡*·π§·ç°˙ "ÉÂ§Â ≥“‡A° ≥≥‡R°É‡ "≥ÂA° y‡·¢°B°„ A°‡R°Ï∫‡ç ÅÂK‡“¸§K„
¢°‡πÁ°π§‡ ≥„≈A°·ç “‡⁄§·Œ A°≥ÏÉÔç‡ JR°KÉÏK, Î∫‡K„ ÎÅ‡R°É‡ A°π≥ó‡ ÌW°π‡A° ö„§‡ ⁄‡§ÏK “‡⁄§‡
ÎÅÔ·≈∫ "≥v°‡ Î≈≥É§ÏÉÔç‡ Ît°Ô·π§‡ "·Œ ∫‡“¸§A° ·Å§·ç°˙ ≥t°‡Ò "·ŒÉ‡ ögç„Ò§‡ fi‡¢°≥·É,
A°‡R°Ï∫‡ç WÂ°≥ó‡ K‡ÿ„ ÎÅÔ“èç§‡ y‡·¢°A° öÂ·∫Œ "≥·É Î≥‡Ïi°‡π ÎÆ°·“A°∫K„ “̧çÏ¢°‡ŒÛÏ≥ñi° ·fiÒÉ‡
Ì∫·π§‡ JÂÏÉ‡ÒW°‡É§·≈Ò "≥ŒÂÒ "fi‡Äö·≈Ò "·Œ Ì∫R°‡Aó°‡ Î⁄Ò·≈∫“è„Ò“¸°˙

ö‡¥̈„K„ ≥·W°g‡A° ≥W°∫ ç‡“̧Ïy‡Ï\çK„ ÎJ‡R°W°Ä

“̧“‡ç “‡ç§É‡ Å≥\·çÒ·∫§‡ fi‡¢°≥·É 'ÏJ‡⁄ç‡ "R°‡Ò
*“¸·πÓR°ÉK„ 'ÏJ‡⁄É‡ t°¥¨„πA√°§‡ “¸Ò·∫ŒA°„ fi‡Ó“
öÏπÒ "matter can neither be created nor

destroyed"  “‡⁄§·É Îö‡Ä∫≥ "≥v°‡ ÎçÔç‡ Î≈¥̈ŒÂ
Ì∫Ït° ≥‡R°“ç·J§ŒÂ Ì∫Ït°, öË≥ó≥A° "≥ÉK„ "≥É‡
*îÇ‡Ò *ç·≈ç Ît°Ô§‡ R°‡v°̊°·ç “‡⁄§‡ fi‡¢°≥·Œ·ç°̇  A°⁄‡É‡
≥ÏπÔ Ì∫ç‡ JR°§É‡ ∫ÂJ̄§‡ fi‡¢°≥Ïç‡! “‡⁄·π§‡ fi‡¢°≥
"·Œ≥A° "Ït°‡ù‡ ≥*ÒÉ‡ "≥ÂA° Å≥\§‡ t°‡πK·É
"ŒÂ≥ó‡ Å¥̈‡ ⁄‡“̧°˙ "·“Ò§‡ \„§·≈Ò§Â ≈‡§É‡ W°R°·∫§‡
≥W°∫ (“¸·∫Ï≥ñi°) 30-40 "·Œ “·gç-“·gç
≈„·\èÉÂç‡ Ì∫π§‡ R°‡v°̊°·ç “‡⁄§·Œ·ç°̇  “‡⁄·π§‡ ≥W°∫
JÂ·ÉÒ≥A° "·Œ Åfi‡⁄ ö‡çÉ§‡/"·≈§‡ "≥ŒÂÒ "·“Ò§‡
"ç„K„ ≥πv°˚°‡ *îÇ‡Ò *ç·≈ç Ît°ÔÉÂç‡ "ÉÂ≥A°
≥Ï“Ô≈‡ç‡ Î∫úç‡ W°xÉÂç‡ Ì∫·π§·ç “‡⁄§‡ fi‡¢°≥
"·Œ·ç 'ÏJ‡⁄ JÂ·ÉÒ≥Aó°‡ JR°¢°≥ ÎÅ‡A°ö·É°˙
"≥Ïπ‡≥É‡ "≥ÂA° Å≥ç„Ò·∫§·É ≥Ï“Ô≈‡ç‡ "·“Ò§‡ Åfi‡⁄ ö‡ç§‡ \„§·≈ÒK‡ Åfi‡⁄ ö‡ñÉ§‡
Îö‡Ä∫≥·≈Ò "·ŒK‡ A°‡⁄É§‡ J∫ "≥É‡ "ÉÂ≥A° ≥π„ Ì∫çÉÂç‡ Ì∫ “‡⁄§·Œ·ç°̇  Åfi‡⁄ ö‡çÉ§‡
Îö‡Ä·≈Ò "·Œç‡, ≥ÏJ‡⁄ç‡ "·“Ò§‡ \„§ A°⁄‡ ⁄‡≥ó‡ Î⁄‡·A√°§ÏK “‡⁄§‡ "·Œ 'ÏJ‡⁄ öË≥ó≥Aó°‡
JR°¢°≥ ÎÅ‡A°ö·ç, ≥·Œ çv°§‡ ≥πÁ°*“̧ç‡ Å≥\ç„Ò§·É "·“Ò§‡ \„§·≈Ò "·Œç‡ ≥ÏJ‡⁄ç‡
Ì∫·π§‡ Åfi‡⁄ ö‡çÉ§‡ Îö‡Ä∫≥·≈Ò "·Œ§Â Ît°‡⁄ç‡ ≥*Ò A°⁄‡É‡ *ÏîÇ‡A°ö„·π°̇  ≥·Œ ≥Ï“Ô≈‡ç‡
"≥ŒÂÒ ≥„*“̧§‡ 'ÏJ‡⁄ç‡ ≥Ï“Ô≈‡ÉK„ Ì∫\π·¥√§‡ *îÇ‡Ò *ç·≈ñÉ‡ A°‡R°Ï∫‡ç A°⁄‡ "≥‡
ÅÂK‡“̧ÉÂç‡ W°x·π§‡ ÎÅÔ*Ò "≥·ç°̇  A°‡R°Ï∫‡ç ÅÂK‡“̧§K„ fi‡¢°≥ÉK„ ÌÅÏÉ‡A√°K‡ R°·ŒK„ *“̧ç·É
≥Ï“Ô≈‡ç‡ W°x·π§‡ ≥πÁ°*“̧§‡ ≥*Ò JπJA° Å≥\ÏK°˙ "ŒÂ≥ó‡ *îÇ‡Ò *ç·≈ç Ît°ÔÉÂç‡ Ì∫·π§‡
≥πÁ°*“̧§‡ Îö‡Ä∫≥·É A°⁄‡ "≥·ç "ÉÂ§Â  ≥ÏJ‡⁄K„ ≥πv°̊°K„ ≥πÁ°*“̧§‡ ≥W°∫ "≥K„ ≥π≥É‡
'ÏJ‡⁄ ≥Âè‡ JR°·≥è·Œ°̇  ≥W°∫ "ÉÂ·É "Ót° A°·πŒÂ çÏv°, ≥⁄‡≥ó‡ ⁄‡≥ó≥A° JR°çπ§‡ ⁄Â·π⁄‡ “‡πÉ‡
⁄‡*·π§‡ ≥πÁ°*“̧§‡ ö‡¥̈„K„ ≥·W°g‡A° ëç‡“̧Ïy‡Ï\çí ·ç°̇
ç‡“̧Ïy‡Ï\ç Œ‡“̧A°∫ @

"·“Ò§‡ \„§·≈Ò ≈‡§É‡ ≥Ï“Ô≈‡ç‡ ⁄‡*§‡ ≥W°∫·≈ÒK„ ≥çÂÒÉK„ Ì∫§‡A° Ì∫“‡*É‡ J́‡“̧ÉK„
⁄‡≥Éç‡ ⁄‡*§‡/¢°Ò§‡ ≥W°∫ "≥‡ “‡⁄§‡ t°‡πK·É ç‡“̧Ïy‡Ï\ç "·Œ·ç “‡⁄§‡ t°‡“̧°̇  "≥Ïπ‡≥Éç‡
"≥ÂA° “‡⁄·π§‡ ≥W°∫ "·Œ çÂÒ·≈Ät°·É (&i°Ï≥‡ŒÏ¢°∏π) öË≥ó≥B°„ "öËç§‡ W°‡ÒK„ ≥R°‡ ÎÅ‡A°öK„
≥·π·É ç‡“̧Ïy‡Ï\ç·ç “‡⁄§·Œ ⁄‡≥ó‡ WÂ°¥√§‡ fi‡¢°≥·ç, "ÉÂ§Â ⁄‡*·π§‡ ç‡“̧Ïy‡Ï\ç (N

2
) "·Œ·É

"⁄‡¥̈‡ "≈Ò§‡ ö‡¥̈„ç‡ ≈„·\è§‡ R°¥̈‡ ≥*Ò *“̧ÏÉ°˙ ö‡¥̈„ç‡ ≈„·\è§‡ R°¥̈‡ ≥*ÒÉ‡ *ÏîÇ‡Aó
°§K„É≥A° ç‡“̧Ïy‡Ï\ç "·Œ ≥*Ò A°⁄‡K„ "Ï“‡Ò§‡ öÂπA°ö‡ t°‡“̧°˙ "Ï“‡Ò§‡ "·Œ öÂπAó
°§K„É≥A° ç‡“̧Ïy‡Ï\ç ·¢°ÏGŒç ÎA°Ô§‡ ÎÅÔ*Ò "≥·É t°R°‡“̧¢°ÏÉ°̇

"öËç§‡ ç‡“̧Ïy‡Ï\ç ·¢°ÏGŒçK„ W°‡É‡ t°π‡·É çÂÒ·≈Ät°‡ “̧Ï∫·v°̂̊°B°„ ÎÅÔ*Ò (Îç‡Ò J‡A°ö‡/
∫‡“̧i°·çÒ) "≥ŒÂÒ çÂ·≥ÄA°„ ≥R°‡∫K‡ ≥π„ Ì∫ç§‡ ÎÅÔ*Ò·≈Òç‡ *·GÏ\çK‡ öËç·≈ñÉÂç‡ NO

3
 (Ni-

trate) 
 
É‡ *ÏîÇ‡A°ö‡ "·Œ·ç°̇  Î∫≥Ï“Ô·π§‡ W°‡É‡ 90 ç‡ ·“ÒAÂ°ö·≈Òç‡ çÂÒ·≈Ät°K„ ¢°‡·\ñÉÂç‡ NO

3

É‡ *ÏîÇ‡A°öK„ Å§A° "·Œ·ç°̇  ≥⁄‡≥ó‡ Î“è‡ JR°çπ§‡ ≥·ŒK„ ÎÅÔ*Ò·É "⁄‡¥̈‡ “fi‡“̧ ö‡¥̈„·≈ÒK‡ öËè‡
·“Ò·≥è§‡ Î§C·π⁄‡ ≥J∫ Jπç‡ ö‡¥̈„·≈Ò "·ŒK„ ≥π‡É‡ Ì∫·≈ñÉÂç‡ ≥tÂ°≥ t°‡§‡ Îö‡Ä∫≥ (nodule)

"≥K„ ≥çÂÒÉ‡ çÂÒ·≈Ät°K„ ç‡“̧Ïy‡Ï\ç ¢°‡·\ñÉÂç‡ ö‡¥̈„·≈Ò "·ŒÉ‡ ¢°Ò“ç§‡ "·Œ·ç°̇  ≥π≥ "·Œç‡
çÂÒ·≈Ät°K„ ç‡“̧Ïy‡Ï\ç§Â Ì∫§‡A° Ì∫“‡*É‡ ·t°ç·≈è§K„ J́‡“̧ÉK„ ≥πÁ° *“̧§‡ ö‡Ó¥̈·É ÎÅÔ*Ò
"·Œ≥·Aó° “‡⁄§‡ t°‡“̧°̇  ÎÅÔ*Ò "·ŒÉ‡ “fi‡“̧ ö‡¥̈„ "ÉÂç‡ ≥≈‡ ¢°ç‡ ·“Ò§É‡ W°R°§‡ ç‡“̧Ïy‡Ï\çK„
≈πÁ°v°̊°K„ ≈πÁ°A° Jπ‡ Î“è‡ ·“ÒAÂ°ö·≈Ò "ÉÂç‡ çÂÒ·≈Ät°K„ ç‡“̧Ïy‡Ï\ç ¢°‡·\ç§‡ R°¥∂„°̇  "·ŒÉŒÂ
çv°ç‡ #·≈Ò ≥Åv°̊°‡ t°‡*ÉÂç‡ Î“Ô§‡ azolla ÎA°Ô§‡ A°Ò ≥J∫ "≥K‡ Î∫‡⁄ç§‡ bacteria

Anabena “‡⁄·π§‡ "·ŒçŒÂ ç‡“̧Ïy‡Ï\ç ¢°‡·\ç§K„ ÎÅÔ*Ò "·Œ ö‡R°ÏÅ‡A°“̧°̇
"Ït°‡ù‡ Ît°‡R°‡è‡ ·“Ò\§‡ ·“ÒAÂ°ö A°⁄‡ "≥çŒÂ çÂÒ·≈Ät°K„ ç‡“̧Ïy‡Ï\ç ¢°‡·\ç§‡ R°¥∂„°̇

JÂÉ≥ *“̧ç‡ - Blue Green Algae, Azospirillum "·Œç·W°Ò§‡ öç§‡ ⁄‡“̧°̇
"ŒÂ≥ó‡ ç‡“̧Ïy‡Ï\ç§Â ¢°‡·\¿§‡ ≥tÂ°ÒÉ‡ ö‡¥̈„ç‡ ≈„·\è§‡ R°¥̈‡ ≥*ÒÉ‡ *ÏîÇ‡A°öK‡ Î∫‡⁄çç‡

ö‡¥̈„ç‡ WÂ°öJÄtÂ°ç‡ Îȫ‡·i°ç "≥·É "Ót° Îȫ‡·i°ç «°Ò§É‡ ≈„·\è§‡ amino acid "≥·É
ç‡“̧Ïy‡Ï\ç ⁄‡*§‡ "Ót° Îö‡Ä∫≥·≈ÒÉ‡ *ÏîÇ‡A°“̧°̇  ≥tÂ°ÒÉ‡ "·ŒP°¥̈‡ «°ÒÏÉ‡A√°§‡ Îö‡Ä∫≥·≈Ò
"·Œ ≥„*“̧§‡ ⁄‡*ç‡ ö‡¥̈„§Â W°‡ÉÂç‡ ·“Ò·∫§‡ "Ót° \„§·≈Ò "≥ŒÂÒ ≥ÏJ‡⁄§Â W°‡ÉÂç‡ ·“Ò·∫§‡
\„§·≈ÒÉ‡ ≥ÅÒ ≥ÅÒ Îö‡Ä∫≥·≈Ò "·ŒK„ A°‡è§‡ ¢°Ò·≥è·π°̇  ≥·Œ§Â ¢Â°É ÎfiÆ° “‡⁄ç‡ JR°ç·π°̇
"Ïπ‡“̧§É‡ ·“Ò·∫§‡ \„§·≈ÒK„ ≥öÂ·ê Î∫‡“̧π§‡ ≥tÂ°ÒÉ‡ ≥ÏJ‡⁄§Â öÄÅ-öÂ≥Å“ç§‡ R°¥̈‡
·“ÒAÂ°ö·≈Òç‡ "≥ÂA° ÅÂK‡“̧ÉÂç‡ ç‡“̧Ïy‡Ï\ç ⁄‡*§‡ &Ï≥‡·ç⁄‡É‡ "≥ÂA° *ÏîÇ‡·A√°§·ç°̇

"ŒÂ≥ó‡ ¢°Ò∫A°ö‡ &Ï≥‡·ç⁄‡§Â ≈„·\è§‡ R°¥̈‡ ö‡¥̈„ Jπç‡ &Ï≥‡·ç⁄‡ *“̧ç‡, "ÉÂK‡ "Ït°‡ù‡
"⁄‡¥̈‡ ö‡¥̈„·≈Òç‡ ç‡“̧Ïyi°A°„ ≥*ÒÉ‡ *ÏîÇ‡A√°§‡ ç‡“̧Ïy‡Ï\ç§Â ≈„·\Óè°̇  ≥·ŒK„ *îÇ‡Ò *ç·≈ç
Ît°Ô§K„ ÎÅÔ*Ò A°⁄‡ "≥ŒÂ Ì∫·π§·ç°̇  “‡⁄§·É ç‡“̧Ïy‡Ï\ç “‡⁄·π§‡ çÂ∏Ïyñi° "·Œ·É ≥*Ò A°⁄‡É‡

*îÇ‡Ò *ç·≈ç Ît°Ô“̧ “‡⁄§·ç°˙ ç‡“̧Ïy‡Ï\çK„ ≥*Ò *îÇ‡Ò *ç·≈ç "·Œ§Â ö‡R°ÏÅ‡A°ö‡ R°¥̈‡
·“ÒAÂ°ö A°⁄‡ "≥ŒÂ Ì∫§‡A° Ì∫“‡*É‡ ·“ÒÉÂç‡ ≥ÏJ‡⁄K„ ÎÅÔÉ‡Ò ö‡R°ÏÅ‡v°̊Â°ç‡ ∫‡·A√°§·ç°˙
·“ÒAÂ°ö·≈Ò "·ŒK„ ≥πÁ° *“̧§‡ N̄Á°ö "ç„ Ì∫ - N̄Á°ö "≥ç‡ Nitrite Bacteria “‡⁄ç‡ JR°Óç°̇
≥ÏJ‡⁄ç‡ &Ï≥‡·ç⁄‡§Â Nitrite t°‡ *ÏîÇ‡A°“̧ "ÉÂK‡ "Ït°‡ù‡ N̄Á°ö "≥ç‡ Nitrate Bacteria

“‡⁄ç‡ JR°Óç°˙ ≥ÏJ‡⁄ç‡ Nitrite öÂ Nitrate t°‡ *ÏîÇ‡A°“̧°˙ "ŒÂ≥ó‡ &Ï≥‡·ç⁄‡ÉK„ Nitrite

"≥ŒÂÒ Nitrate t°‡ *ÏîÇ‡A°öK„ ÎÅÔ*Ò "·Œ§Â Nitrification “‡⁄ç‡ JR°ç·π§·Œ·ç°̇  "·ŒP°¥̈‡
*ÏîÇ‡A°öK„ ≥t°≥·ŒÉ‡ Î§C·π⁄‡ N̄Á°ö "ç„≥Aó°‡ ≥ÏJ‡⁄K„ “̧ç·\Û ¢°Ò“̧°̇

"ŒÂ≥ó‡ *ÏîÇ‡A√°§‡ ç‡“¸Ïyi° "·Œ ö‡¥¨„·≈Òç‡ çÄyK‡ "Ït°‡ù‡ \„§·≈Òç‡ JËÄÓ∫ ÅÂç‡
≈„·\èÏÅ‡A°Ï“Ôâ§·É Îç‡ÒK„ #·≈Òç‡ ≥ÏJ‡⁄§Â ÎW°îÇ·JÉÂç‡ «°A°Ï≈‡⁄ Î≈‡⁄Éç‡ “̧tÂ°Ò¢°≥·≈Ò
"≥ŒÂÒ Œ≥ÂâK„ #·≈ÒÉ‡ ·t°ç·J°̇  ÎW°îÇπA°ö‡ #·≈ÒÉ‡ ⁄‡*πA°ö‡ ≥W°∫·≈Ò ≥π‡Ò A°‡⁄ç‡ ¢°Ò§‡ ≥π≥
"·Œç·ç Œ≥Ââ ÎJ‡R°§‡ç·≈ÒÉ‡ Ì∫§‡ ∫≥É≥·≈Òç‡ Ì∫“‡* ÎW°ñÉÂç‡ ö‡¥̈„ç‡ ≥≈‡ ¢°ç‡  Î“Ô§‡
R°·¥√§·Œ  çÄyKç‡ ≥Ó“-≥Ïπ‡Ò Å‡πKç‡ Îö‡ÄÏÅ‡A° ⁄‡≥ó‡ öÂÏÅ‡·A√°§·Œ°˙ Œ≥Ââ Î⁄ÔJ¯§‡
ç‡“̧Ïy‡Ï\ç Jπ‡ "≥ç‡ "≥ÂA° Œ≥ÂâÉ‡ W°‡v°̊°‡§‡ l°̧ÏW°A°·≈ÒK„ ≥·Å ≥⁄ÂÒÉ‡ ⁄‡*πv°̊Â°ç‡ "≥·É
Œ≥ÂâK„ R°‡·≈ÒÉ‡ ⁄‡*πv°̊Â°ç‡ A°Ò¢°‡∫É‡ "≥ÂA° Î⁄Ôπ·A√°§·ç°̇  "⁄‡¥̈‡ Œ≥ÂâK„ “̧Ïπ‡∫çÂÒÉ‡ Ì∫≥‡“̧
Î⁄ÔπA°J̄§·≈Ò "ÉÂ·É  ≥t°≥ AÂ°“̧ç‡ W°“„ ·≥·¿⁄ç A°⁄‡ tÂ°≥ÉÂç‡ Ì∫J̄§P°¥̈·ç°˙ "ŒÂ≥ó‡ ≥‡R°J̄§‡
ç‡“̧Ïy‡Ï\çK„ ≈πÁ°A°·≈Ò ≥‡Ï∫≥K„ Ì∫≥‡⁄É‡ Î≥çJÄöÉ‡ "ÏW°Ô§‡ ÎÅÔÉ‡Ò Î∫Ô·π§ç‡ Ì≥K„
W°„Ò·≈Ò Îö‡A°J‡⁄§É‡ öÂJÄ∫A°ö‡ ç‡“̧Ïy‡Ï\ç·ç°̇

"Ïπ‡“̧§Éç‡ "≥ÂA° Dentrification ÎA°Ô§‡ ÎÅÔ*Ò ö‡R°ÏÅ‡A°ö‡ R°¥̈‡ Ì∫§‡A° Ì∫“‡*É‡
·“ÒÉÂç‡ Ì∫§‡ Dentrifying Î§C·π⁄‡·≈Òç‡ ç‡“̧Ïy‡Ï\ç§Â çÂÒ·≈Ät°‡ "≥ÂA° ·t°∫“ç·J°̇  "ŒÂ≥ó‡
A°‡èπ§‡ ö‡¥̈„K„ "≥·É "Ót° \„§·≈ÒK„ W°ÒÉ§‡ ⁄‡â§‡ ≥W°∫ "·ŒK„ #ÏW°∫ "·Œ “è‡ “è‡
Œ‡“̧A°∫ "≥K„ ≥*ÒÉ‡ W°xÉÂç‡ Ì∫·π§·ç°˙ ≥·ŒK„ Œ‡“̧A°∫ "·ŒK„ A°‡è§‡ "·Œ ≥¢°≥ "≥·É
¢°„Æ°≥K„ ≥tÂ°Ò “̧è‡ ≥‡èÉ§‡ A°⁄‡ "≥·É ≥„*“̧§‡ 'ÏJ‡⁄ç‡ *“̧“·¿°˙ A°‡èπ§‡ ÎÅÔ*Ò "·Œ
A°‡R°Ï∫‡ç WÂ°≥ó‡ ≈„·\è§K„ ¢°„Æ°≥·≈Ò§Â ≥≥ÂÄ t°‡ç‡ JR°§K„ ≥ÏÅÔ·É t°‡·π°̇  ≥ÉÂ·É Œ‡“̧A°∫ "·ŒÉ‡
"ÏW°Ô§‡ ÎÅÔÉ‡Ò Î∫Ô·π§‡ ·“ÒAÂ°ö·≈Ò "·Œ A°π≥ó‡ A°π¥̈‡ ¢°„Æ°≥É‡ ≥ÏÅÔ ·çÒ·Åç‡ ö‡R°ÏÅ‡B°ÉÏK
“‡⁄§ÉÂ ·çÒ·Åç‡ JR°≥„è§‡ W°R°“̧ “‡⁄\§·ç°˙ ≥·Œ§Â ≥Âè‡ JR°ÉÂç‡ ·“ÒAÂ°ö·≈Ò§Â ≥ÏÅÔ ·çÒ·Åç‡
ö‡R°ÏÅ‡A°“ñÉÂç‡ 'K„ 'K„ Î∫Ô “̧ÏT‡∫ ÎA°‡⁄·π§‡ Î∫Ô¢°≥·≈ÒÉ‡ A°‡è§‡ Î∫Ô§‡ Ì“§K‡ Î∫‡⁄çç‡
≥ÏJ‡⁄K„ Ì∫¢°≥·≈Ò ·çÒ·Åç‡ Î≈¥̈„§‡ R°¥√§·É öË≥ó≥B°„ ⁄‡“̧¢°§‡ *“̧K·ç°˙ “‡⁄\ç„Ò·∫§·É
ç‡“̧Ïy‡Ï\ç ⁄‡*§‡ *KÛ‡·çA° *“̧§‡ ÎŒ‡ŒÛ·≈Ò "·Œ§Â, ≥ÏJ‡⁄É‡ ⁄‡*·π§‡ ç‡“̧Ïy‡Ï\ç "ÉÂ
≥Åv°̊°‡ Å≥\·J§‡ A°‡è§‡ ≥*ÒÉ‡ *ÏîÇ‡A°öK‡ Î∫‡⁄çç‡ Å‡·π§‡ ö‡¥̈„É‡ ¢°Ò“ñÉÂç‡ çÂÒ·≈Ät°‡ ≥ö‡ç
ç‡“¸Éç‡ ⁄‡*·π§‡ ç‡“¸Ïy‡Ï\çK„ A°‡è§‡ Î∫Ô§‡ “‡⁄§·Œ·ç°˙ ≈≥ó‡ “‡⁄π§É‡ Å≥\·J¯§‡
ç‡“̧Ïy‡Ï\çK„ *îÇ‡Ò *ç·≈ç Ît°Ô“ç§‡ "·Œ≥A° ≥J∫ A°⁄‡K„ A°Ï¥ö‡  Î≈¥̈‡, »o·Å »o⁄ÂÒK„
“‡π (&¢° fi‡“̧ &≥) Î≈¥̈É‡ ≈„·\è·π§·ç°̇  Îö‡Ä∫≥·≈Ò "·Œ§Â ≈„·\è§K„ t°‡g‡ JR°§‡ "·ŒŒÂ
⁄‡≥ó≥A° ≥πÁ°*“̧°̇  ·“ÒAÂ°ö·≈Ò "·Œç‡ ≥‡ç‡ ≥‡ç‡ öÄÅ-öÂ≥ÅÉÂç‡ ç‡“̧Ïy‡Ï\ç§Â ö‡¥̈„ç‡ ≈„·\è§‡
⁄‡§‡ ≥J∫ "≥·É t°‡g‡ "·Œç·W°Ò§‡ ≥Âè‡ JR°∫§‡ ≥t°≥Ét°‡ R°·Œ Å≥\·π§‡ fi‡¢°≥·≈Ò "·ŒK„
"Ï≈Ò§‡ A°‡è§‡ "ÉÂ *“̧KÏÉÔ·π§·ç°̇

ÎÅÔ*Ò·≈Ò "·Œ JR°∫§·É 'ÏJ‡⁄ç‡ “̧≈‡K„ Ì∫§‡A° Ì∫“‡*É‡ ç‡“̧Ïy‡Ï\ç A°π≥ó‡ “·gç“ñ
ÉÂç‡ ≥·ŒK„ A°‡è§‡ "ÉÂ ≥Ït°Ô A°π≥ó‡  ≥t°≥ Jπ‡ ≈„·\èÏ“ÔK·ç “‡⁄§‡ JR°§‡ R°¥√·ç JgÉÂç‡ R°·ŒK„
Jπ·É W°≥≥ó§‡ Îi°‡·öA° "·Œ Å≥\§·ç°̇  ≥ÅÒÉ‡ R°·ŒK„ JÂè‡“̧É‡ ¢Â°≥ÉÂç‡ Å·¥√§‡ fi‡¢°≥ Jπ‡ "π‡“̧§‡
≥*ÒÉ‡ "≥ÂA° Å≥\ç§K„ t°‡g‡ "ÉÂ Î∫Ô\ÏK°˙ “‡⁄§·É *KÛ‡·çA°  Î≥jπ·≈ÒK„ A°Ï¥ö‡· Ò,
·ÉA°Ï¥ö‡·\Œç, ≥·ŒK„ ÎÅÔ*Ò "≥·É A°‡è§‡ A°·πÏç‡, A°π≥ó‡ A°‡è§‡ "ÉÂ Î∫ÔK·ç “‡⁄§ç·W°Ò§‡
A°⁄‡·ç°̇  Î∫‡⁄ç‡ Î∫‡⁄çç‡ ≥·Œ§Â ≥≥ÂÄ t°‡ç‡ JR°∫§·É ≥Ï“Ô≈‡K„ J∫ A°‡⁄“ñÉç‡ R°‡v°̊Â°ç‡ Å¥̈ÉŒÂ
"ÏW°Ô§‡ ÎÅÔÉ‡Ò Î∫Ô§‡ R°≥K·ç°̇Û

&Œ ŒÂ≥ÏU‡∫ ·ŒÒ“

Î¢°Ôç‡É‡ ÎÅ‡A°“ç§‡ ∫‡⁄ç‡·≈Ò

§√‡  (Blast):
∫‡⁄ç‡ ÎÅ‡A°“·¿§‡ ÎA°‡A°¢°‡“̧ : Pyricularia Oryzae

Î¢°ÔÉ‡ t°‡§‡ ∫‡⁄ç‡·≈ÒK„ ≥çÂÒÉ‡ J́‡“̧ÉK„ Î“è‡ ≈‡·Å§‡
"≥ŒÂÒ ≥‡Ï∫≥K„ Î¢°Ô Å‡·π§‡ ≥¢°≥ JÂ·ÉÒÉ‡ ÎÅÒç§‡ ∫‡⁄ç‡·ç°̇
∫‡⁄ç‡ "·Œç‡ AÂ°≥\‡ 1919É‡ i°‡·≥∫ ç‡ÉÂÉ‡ ⁄‡≥ó‡ ≈‡·Å§‡ W°‡A°
t°‡R°§‡ "≥‡ ÎÅ‡A°·J§t°‡ çv°ç‡ AÂ°≥\‡ 1955É‡ ·W°Ïi°‡π
·É· ̂Ct°‡ &A°π 5,000K„ Î∫Ô, Îö‡Ïx‡A° "≥v°‡ öÂÏÅ‡v°̊°ç‡
≈‡-»oK„É≥A° Å‡§‡ *“¸ç‡ ÎÅ‡A°“ç·J°˙ ≥·oöÂπK„ Î¢°Ô
Å‡·π§‡ ≥¢°≥ JÂ·ÉÒÉ‡ ÎÅÒç§‡ J´‡“¸ÉK„ Î“è‡ ≥πÁ°*“¸§‡
∫‡⁄ç‡·ç°˙
∫‡⁄*Ò :

Î¢°Ô ö‡¥̈„K„ ≥ÅA° ÅÒ§‡ ≈πÁ°A° öË≥ó≥v°̊°‡ ∫‡⁄ç‡ "·Œ t°‡“̧°̇
Î¢°ÔK„ ≥ç‡, ≥t°‡Ò, Î¢°Ô W°Ïπ‡ÒK„ Ît°‡R°‡ç Ît°‡R°‡ç§‡ ≥¢°≥·≈Ò
"≥ŒÂÒ Î¢°Ô ≥πÍ°É‡ ∫‡⁄ç‡ "·Œ l°̧§‡ ¢°Ò“̧°̇  ≥¢°≥ ÎJè§K„ ≥tÂ°Ò
“̧è‡ 'ÏJ‡⁄ç‡ ∫‡⁄ç‡ "·Œ§Â Ît°‡R°‡ç Ît°‡R°‡ç§‡ ≥≥„Ò ÎÅ‡·¿°̇
∫‡⁄ç‡ "·Œç‡ Î¢°ÔK„ ≥ç‡É‡ t°‡πK·É ·∫¢° §√‡ , Î¢°ÔK„ ≥t°‡ÒÉ‡
t°‡πKç‡ Îç‡l° §√‡  "≥ŒÂÒ W°Ïπ‡ÒK„ ≥R°v°̊°‡ t°‡πKç‡ ÎçA° §√‡ 
“‡⁄ç‡ JR°Óç°˙

Î¢°ÔK„ ≥ç‡É‡ ö„≈A° ö„Aó°‡ ÎW°‡Ä ÎW°‡Ä ∫‡*ç‡ ÎA°‡·”Ò ≥WÂ°K„
É‡K ≥‡è‡ l°̧π¥̈ÉK„ ≥Ït°‡ç "ç„≥A° “̧tÂ°≥ tÂ°≥ó‡ Ì∫§‡ É‡K·≈ÒÉÂ
"ŒÂ≥ "ŒÂ≥ W°‡*ÏÅ‡πA°“̧°̇  É‡KA°„ ≥ö‡ç ç‡öÂ ≥WÂ°É‡ R°‡Òt°A°
Ît°Ôç‡ Ì∫°̇  ≥⁄‡⁄É‡ ÎR°ÔπÁ°çç‡ Ì∫K·ç°̇  §√‡ ç‡ Î¢°ÔK„ ≥t°‡ÒÉ‡
t°‡π§·É t°‡·π§‡ ≥t°‡Ò "ÉÂ ≥Â·≈∫ ≥Âç‡ J‡≥ÏÉA°ö‡ ÎÅÒçK·ç°̇
¢°„Æ°≥·ŒÉ‡ ö‡¥̈„K„ ≥·W°g‡A°·≈ÒÉÂ Î¢°Ô ≥Ït°‡ç Î⁄Ôç‡ öÂπA°ö‡
R°≥É§ÉK„ Î¢°Ô ≥πÁ° W°R°“ç§‡ R°≥ÏÉ, Î¢°Ô“‡≥ ≈‡Ä“·¿°˙ Î¢°Ô
W°Ïπ‡ÒK„ ≥R°v°̊°‡ ∫‡⁄ç‡ "·Œ ∫‡ç·≈¿A√°§·É W°Ïπ‡ÒK„ ≥R°A°

"ÉÂ “̧·e° "≥Ïπ‡≥ ≈‡Òç‡ ≥Â·≈ç ≥Âç‡ J‡≥ÏÉA°“¿A°“̧°˙ W°·π
t°Ä∫§‡ Î¢°Ô W°Ïπ‡ÒÉÂ Î¢°Ô“‡≥ ≈‡Ä“·¿°̇
∫‡⁄ç‡ ≈ÏñÉ‡A°öK„ ≥*Ò :

≥πÁ°*“̧ç‡ çÂÒ·≈Äç‡ ∫‡⁄ç‡·Œ ≈ÏñÉ‡A°“̧, Î¢°Ô·ÉÉ‡ ∫‡⁄ç‡·Œ
ÎW°èπA°öK„ W°‡Ò Îç¥∂„°̇  W°πÁ°ÏJ‡A° "≥ŒÂÒ #·≈Òç‡ ≈ÏñÉ‡A°öK„
W°‡ÒŒÂ Îç¥∂„°̇
∫‡⁄ç‡·Œ ö‡A° ≈è‡ ≈ÏñÉ‡πA°ö‡ ⁄‡§‡ ¢°„Æ°≥·≈Ò @

(A°) Î∫Ô¢°≥É‡ ç‡“̧Ïy‡Ï\çK„ W°‡Ò fi‡Ò§‡°̇
(J) çÂÒ·≈Ät°‡ #·≈Ò ≥·ç∫K„ W°‡Ò fi‡Ò§‡ (·πÏ∫·i°Æ° ◊∏·≥·É·i°

W°‡É‡ 93K„ ≥Åv°̊°‡ Ì∫§‡)°̇
(K) ≥t°≥ ≈‡ÒÅç‡ ·∫A√°‡ t°‡§‡ (öÂÒ 10 çÄyK‡ Î“è‡

l°‡: &≥ ÎÅ‡“¸ÏÅ‡“¸ ·ŒÒ“
≈‡ÒÅ§‡)

(Q) çÂ·≥É‡ÒÉ‡ ·É·N¯ ÎŒ∫·Œ⁄Œ 26 "≥ŒÂÒ
≥·ŒÉK„ t°‡Å§‡°̇

(R°) ⁄‡≥ó‡ AÂ°öó‡ AÂ°öó‡ ≥t°≥ ≈‡ÒÅç‡ Îç‡Ò t°‡§‡°̇
(W°) "·t°⁄‡É‡ Îç‡Òç‡ AÂ°ö·≈ñÉÂç‡ “‡⁄§·É

≥R°ÉÂç‡ Ì∫§‡°̇
≥ÅB°„ ¢°„Æ°≥·≈Ò·ŒÉ‡ ÎA°‡A°¢°‡“̧ «°\‡ "·ŒK„

≥πÁ° (Conidia) öÂÏÅ‡A°ö‡, ≈ÏñÉ‡A°ö‡ "≥ŒÂÒ
ÎA°‡A°¢°‡“̧ ≥Ït°‡ç ÎÅ‡A°“ñÉÂç‡ ö‡¥̈„K„ ÎŒ∫ ≥çÂÒÉ‡
W°R°∫A°ö‡ R°≥“·¿°˙ Ît°¿§‡ ≥t°≥ JπK„ ≥tÂ°ÒÉ‡
∫‡⁄ç‡·Œ ≥¢°≥ ·≈ç§‡ ÅÂÒç‡ ≈ÏñÉ‡A°“̧°̇
R°‡A°ÏÅ‡Aó°§‡ l°̧ö‡⁄·≈Ò @

1) ∫‡⁄ç‡·Œ§Â R°‡A°ÏÅ‡A°W°§‡ R°≥\§‡ Î¢°Ô
≥J∫·≈Ò Å‡ç§‡ Î“‡ÄçK·ç°˙ ≥t°≥ "≥É‡
R°‡A°ÏÅ‡A°W°§‡ R°¥√¥√§ŒÂ tÂ°Ò ÎA°‡⁄É§‡ ⁄‡*“¸°˙
"ÏçÔ§·≈ÒK„ ≥πv°̊°K„ JçK·ç°˙

2) ç‡“̧Ïy‡Ï\ç “‡ùK„ W°‡Ò Î“çKÄöK‡ ∫‡⁄ç‡
"·Œ t°‡§‡ Î“çKÄöK‡ ≥π„ ⁄‡≥ó‡ Ì∫ç§‡ ≥π≥ó‡

"A°Aó°§‡ W°‡ÒÉ‡ ç‡“̧Ïy‡Ï\ç ≥·W°Ä ≥·W°Ä *“̧ç‡ W°‡Ò “îÇç‡ “‡öA°·ç°̇
3) "¢°§‡ ≥≈A° JR°∫§‡ Î¢°Ô·Ét°≥A° ≈„·\èK·ç°̇
4) ∫‡⁄ç‡K„ ∫‡⁄*Ò l°̧Ä∫§‡ ≥¢°≥ "≥É‡, W°‡ÒW°v°‡ ≥ç‡ "≥É‡

É‡K 4/5K„ W°‡ÒÉ‡ l°̧π§·É ≥J‡ t°‡ç‡ ÎA°‡A°¢°‡“̧ «°\‡ "·ŒK„ ≥πÁ°
≈ÏñÉ‡πv°̊°ç§‡ “„É‡A° A°‡öÏÅ‡B°·ç°̇

Tricyclazole 75% WP N¯‡≥ 75 ≈R°≥ "≥‡ W°‡l°¸§‡
Î∫Ô¢°≥É‡ A°‡öÏÅ‡B°·ç°̇  #·≈Ò ·∫i°π 15 JÂ·ÉÒÉ‡ “„É‡A° N̄‡≥ 10
⁄‡çK·ç°̇  çÄyK‡ Kresoxim methyl 50% ·≥·∫·∫i°π 100
≈„·\èK·ç çÄyK‡ Metominostrobin 20 ·≥·∫·∫i°π 125
W°R°K·ç°˙ ≈R°≥ "≥‡ W°‡l°̧§‡ Î∫Ô¢°≥K„É≥A° #·≈Ò ·∫i°π 100
W°R°K·ç°˙Û

 nitrogengee cycle

ç„Òt°¥̈K„ ÌW°ç‡ÏJ‡∫
“̧A°‡⁄JÂ≥ó\·π§‡ &·l°i°π,

∫¥̈„ ŒπA° W°ÄöÉ‡ ≥‡ç‡ ≥‡ç‡ Ît°Ôç„Ò§É‡ ≥ç„Ò ≥J‡ Ît°Ô§‡, W°Äç-A°‡R°Ï∫‡çK„ fi‡Ò≥É‡ K‡ÿ„ ÎÅÔ§‡,
J‡≥ç„Ò§‡ ≥¢°≥É‡ K‡ÿ„ J‡¥̈‡, Å·≥óÒ§‡ ≥¢°≥É‡ Îö‡Ä Ìö·≈ç§‡, öË≥ó≥A° "·Œç‡ ≥„W°≥ ≥„⁄‡≥É‡ ÎÅÒç·π§‡
ÌW°ÏÅÒ A°⁄‡≥πÁ°≥·ç, ≥¢°≥ JÂ·ÉÒ JÂπA° “‡ÒÉç‡ ∫¥̈„ ŒπB°„ ≥⁄‡É‡ ≥‡K„ ≥‡K„ "ö‡¥̈‡ ≥J‡É‡ ·∫Ò·∫§‡
"R°‡Ò·≈ÒK„ *“̧§‡ ȫ‡“̧ÏÆ°i° iÂ°∏Œç ÎŒîzπ W°x·π§‡ ≥¢°≥·≈ÒÉ‡ "R°‡Ò Î∫Ô§‡ ∫‡A°öK„-·Åç§K„ K‡ÿ„ ≥⁄‡≥ó
‡ "ö„A°ö‡ ∫¥̈„ ŒπB°„ ≥t°‡“̧É‡ öÏπÒ öÏπÒ ·Œ¢°‡“̧K„ ÎöπÉ Ît°Ô§K„ ≥Ït°ÔP°≥ Î∫ÒÉÂç‡ Å¥̈ÉK„ ∫¥̈„ W°Äö‡
≥„*“̧·≈ÒÉ‡ ö„·π§‡ ÌW°ÏÅÒ·≈Ò öË≥ó≥Aó°‡ ÎÅÒç·π°̇  “„π≥ "·ŒK„ ≥t°‡ÒÉ‡ ≥π„ Ì∫ç§·≈ÒK„ "“A°ö‡ ·≥ÄÏ⁄Ò
·W°Ò·≈g·π°̇  ∫¥̈„K„ ≥t°‡“̧É‡ Å·¥√§‡ ÎJ‡R°ç‡ W°Äç§‡ (¢Â°i° ö‡Å) ·≈ÒÉ‡ ÎJ‡R°ç‡ W°Äö‡ ⁄‡É§≥ÓJ ŒπA° ≥⁄‡K„
⁄Ë¥̈Â·≈ÒK„ Îö‡Ä ÌW° Ìö·≈ç§‡, A°π§‡π Ît°Ô§·≈Ò, K‡ÿ„ Î≈¥̈‡ ≈‡§·≈Ò "⁄‡¥̈‡ ŒπB°„ ≥t°‡“̧É‡ K‡ÿ„
J‡≥·\ç§‡, Îö‡Ä ÌW°, Ì∫ÏR°‡“̧, çËÒ, ÎW°A°, l°̧-fi‡ç·W°Ò§‡ Å≥·\ç§·≈Ò "ÉÂ§Â ∫¥̈„ W°Äö·≈Òç‡ “‡⁄\§·É
R°≥\É§‡, ÅÏ¥∂‡⁄çÂÒÉ‡ JÂtÂ°≥ó‡ «°ÉÂç‡  J‡R°ç·π°̇  Ì∫R°‡B°„ "ÏçÔ§‡ A°‡R°Ï∫‡ç ÎÅÔπ‡Ò·≈ÒK„ ≥J‡É‡ ÎŒ‡ö
Î“‡¡°π·≈Ò Îπ·\ π Ît°Ôç§‡ Î∫ÔJÄ∫A°ö‡ "·ŒK„ ≥çÂÒ W°ô§π‡ “‡⁄ç‡ ≥„*“̧ JÂ·ÉÒ≥Aó°‡ “Òç·π°̇  "ÉÂ
*“̧πK·É ≥ÏJ‡⁄ ≥ÏJ‡⁄ ≥¢°≥É‡ Îö‡Ä ÌW°, K‡ÿ„ Å‡¢°≥ ⁄‡*§‡ ≥¢°≥É‡ Ît°Ô§‡ t°‡§·ç°̇  "≥Âv°̊°‡ “è‡ Î⁄Ò·§⁄Â
“‡ú‡ A°‡ÒÓ\§ÂÒÉ‡ ≈‡ÉÂç‡ Å·¥√§‡ ⁄Ë≥·≈Ò, "Ït°A° "A°‡⁄, ç‡ö„-Î≥‡ÒÏ≈‡Ò, t°„∫-A°‡Òç·W°Ò§K„ ≥ÏA°‡A°
*“̧Ïπ°˙ ≥‡⁄ÓA° "≥Ïπ‡≥É‡ Œπv°̊°‡ "R°‡Ò ≥⁄‡≥K„ ≈‡è¢°≥ŒÂ *“̧·π°˙ ≥ç‡A° çA°ö‡ "ÏA°‡⁄§É‡
Î∫≥\ç„ÒR°‡“̧ *“̧π§‡ Î∫‡“̧≈R°·≈Ò Ì∫·π§·ç°̇  ≥⁄‡“̧ A°‡§‡ ·W°g‡A° ·ÅÒ§P°≥ó‡ "·ŒP°¥̈‡ ÎÅÔ*Ò·≈Ò "·Œ
·ÅÒ·§ç§‡ Ì∫R°‡B°„ ≥„ÄÏ⁄Ò ·W°Ò·≈g·π°̇  ≥„·≈ ≥„ç‡ ÎÅ‡A°ö‡ ⁄‡§‡ ≥⁄‡≥ "·ŒÉK„ "W°‡ç ≥„π‡“̧, ≈A° ≥‡“̧
Î⁄ÒÉç‡ W°Äç-A°‡R°Ï∫‡ç Ì∫“è§‡ Î“‡Äç·§·π§·≈Òç‡ ≥„ÄÏ⁄Ò ·W°Ò·≈ç§„ÉÂç‡ "·ŒP°¥̈‡ JÂÏÉ‡Ò·Å·π§‡
"·ŒÉK„ "≥Âv°̊°‡ A°ç§„⁄Â “‡⁄ç‡ Îç‡¿ÂAó°‡ Î¢°‡R°ÏÉ‡A°W°·π°̇

"ÏÉ‡≥K„ "ÏÅ‡A°ö≥ Ît°‡¥̈‡,  fi‡ÒÓJ Î⁄‡Ò∫‡ç Ì∫πA°

... &·l°i°πÉ‡ Å‡πA°ö‡ ·W°·k°¸ ...... &·l°i°πÉ‡ Å‡πA°ö‡ ·W°·k°¸ ...

◊“¸Ï⁄ç  ∫‡çö‡l° ̧ ·∫i°Ïπ·π  AÂ°∏“¸\-57
1°˙ "·π§‡ ≥„Ót°Ï∫‡ç fi‡Ó“·≈Ò·ŒK„ fi‡“ÏîÇ‡A° ö„⁄Â :

(A°) Î⁄‡“¸≈K‡“¸ (J) l°¸ÏπÔÏπ
2 ˙ ëëÎW°Ò Ì∫t°§K„ ≥π≥ öË≥ó≥A° ≥ÏR°‡ñÉ‡ Î∫‡“¸ç‡ t°‡“¸ç·§Ïπ°˙íí öÏπÒ·Œ

AÂ°gÏ≥‡“çK„ ë“¸·∫≈‡ "≥K„ ≥“‡*í ÉK„ Î∫ÔÏÅ‡A°ö·ç°˙ ≥·ŒÉ‡ ë≥ÏR°‡ñÉ‡í
“‡⁄·π·Œ A°ç‡§ÂÏç‡?

3 ˙ ëë⁄Â ÅA°l°¸/Kg‡ ÅA°l°¸/A°‡·ç W°‡l°¸/.../≥R° ≥ÒRÂ°, çÂÒR°‡“¸ç‡ tË°¥∂Â°˙íí A°·§
“¸Ï§‡≥W°‡ç‡ “‡⁄§·ç°˙ Ì≈ÏπÒ "ÉÂK„ ≥·≥Ò “‡⁄⁄Â°˙

4°˙ ëë"·“Ò/Ì≥y§‡B°„ "ÏÅÒ§‡ "·“Ò/"·“Ò çR°K„ çt°¥¨‡v°˚°‡ WÂ°π‡îÇ‡§·≈Òç‡ ≥ç„Ò
t°·¥√°˙íí ≥·Œç‡ ët°‡Ï⁄‡èπ§‡ "·“Òí ÎA°Ô§‡ Ì≈ÏπÒ "≥ÉK„·ç°˙ ç“‡ *“¸·π§„
"“¸§„ÉÂ A°ç‡Ïç‡?

5°˙ A°‡·≈ç‡ÅA°„ Îç‡ÏÆ°∫§Â ë§éÍ°‡ç Å¥√§‡ πQÂí “‡⁄ç‡ “ÏñÉ‡A°öÉÂ A°ç‡Ïç‡?

fi‡“Ò·≈Ò "·ŒK„ ö‡l°¸JÂ≥ ÎŒÏüi°¥¨π 30, Å‡Ò\ çÂ·≥ÄA°„ "⁄ËA° öÂÒ 11 ¢°‡*§K„ ≥çÂÒÉ‡
ö‡l°¸ÏW° "·ŒK„ *·¢°Œt°‡ çÄyK‡ #-Î≥∫ hueiyenliteraryquiz@gmail.com ·ŒÉ‡

Î≥∫ *“¸ç‡ Å‡§„πA°ö‡ ⁄‡K·ç°˙ ö‡l°¸JÂ≥ ö„·§πA°ö‡/Å‡§„πA°ö‡ ≥t°≥É‡ ·≥Ò, Ì∫¢°≥,
≥Ó“K„ Å‡A° "≥ŒÂÒ A°Ïñi°C ç¥¨π ≥Ï⁄A° Î≈Òç‡ “¸·§πA°l°¸°˙ fi‡“Ò JÂ·ÉÒ≥B°„ ö‡l°̧JÂ≥ WÂ°≥ó‡

çÄyK‡ ≥≈„Ò ⁄‡≥ó‡ WÂ°≥ó‡ ö„·§πA°ö‡ ≥„*“̧·≈Ò "ÉÂÉK„ Îâ‡ *ÄW°πK‡ ∫‡“̧§A° ¢°§‡ ≥„≈A° "≥‡
Jç\K·ç°˙ Î∫‡⁄çç‡  J¿§‡ ≥„≈A° "ÉÂÉ‡ ≥ç‡ ö„\K·ç°˙

Nitrogen phaajilliba noduleshing


