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7  ▬fi♪ ⌐⅔↑╢ ─ ≤    

 

▬fi♪ ≢ ↕╣√◘ⱴ▬⁸◖♪ꜝ⁸▬fi♪ⱦ◄│ ⌐ ⅜∫√⅜⁸

⁸◖ꜟⱠ≤◖ꜝ♥▫│ ⁸ꜝ▬◦ꜗfi│◌כ◦כⱥꜟ─╖≢ ─ ≤⇔≡

↕╣≡⅔╡⁸ ⅛╠ ╩ →╢↓≤⅜⌂⅛∫√⁹ⱴ♫◓ꜝ☻│ꜜכ꜡♇Ɽ⌐

↑≡ ⇔√⅜⁸≤⅔─ ⌐ ⇔≡⇔╕∫√╟℮≢№╢⁹ 

▬fi♪ ─ ⅜ ─ ⅛╠ ™ ⌂ ╩ ≈№→≡╖╟℮⁹

≈│⁸▬fi♪ ─ ⌐⅔™≡│ ≢ ─ ╩ ╢↓≤⅜≢⅝╢⅛╠

≢№╢⁹∆⌂╦∟⁸ ⅛╠ ⁸ ⁸ ⁸ ╕√│ ─ ⁸

↕╠⌐╟╡ ↕╣√ ─ ┼≤ ⅛℮ ─ ─ ≢№╢⁹ ≈│⁸

≤ ≤─ ─⸗♦ꜟ⅜ ╩ ⇔≡™ↄ ⌐⅔™≡ ⌐ ╘╠╣╢⅛

╠≢№╢⁹√≤ⅎ┌⁸ ⅜ ⁸ ≤⌂╡⁸↕╠⌐ ≤⌂╢

⌐ ≤ ⌐™╦┌ ⌂ ↑ ™⅜№╢⅛╠≢№╢⁹ ≈│⁸ ∂▬Ⱡ

┌⅛╡≢⌂ↄⱴⱷ ⁸◐◒ ⌂≥ ≤─ ╛ ⌂≥─ ≤╙ ╦∫

≡⁸ ⌐╙ ⌂ ⅜ ∂⁸ ╛ ⌂ ─ ⅜ ╘╠╣╢

⅛╠≢№╢⁹ ™⅛ⅎ╣┌⁸ ≤ ─ ≤⇔√ ⁸ ⁸↓╣╠╩ ≠↑

╢ ⅜ ⌐ ™─⅜▬fi♪ ─ ⌐ ╠╣╢─≢№╢⁹ 

↓↓≢│ ⌐╟∫≡ ↕╣╢↓≤⅜ ⌂™ ⌐ ∆╢ ╩ ⁸ ╛ ה

⌂≥ ↕╣╢ ⌐ ∆╢ ╩ ⁸ ⌂≥─ ⌐ ∆╢ ≤

─ ╩╙≈ ⁸ ⌐ ↕╣≡™╢ ≤⇔≡™╢⁹╕√⁸

─ ⌐ ⇔≡ ∆╢ ╩∕─ ⁸↓╣╠─℮∟ ⌂ ⌐

⇔≡™╢ ╩∕─ ≤⇔≡⁸ ─ ⌐⅔↑╢ ╩

⇔≡™╢⁹ 

 

7. 1.  ▬fi♪ ─  

⅛╠ 10, 000 ─ ⅛╠ √○○ⱶ◑─ ─╟℮⌐⁸ ⌐ ⅛∫≡

─ ⅝↕⌂≥─ ⅜ ╠⅛⌐ ⇔≡™╢ ╙№╣┌⁸ꜝ ▬◦ꜗfi─╟℮⌐ 19 ⌐

↕╣√ ≢ ─ ≢ ↕╣╢⁸№╢™│ ╙ ⌐№╢⅛≤ ╦

╣╢ ⁸ ─╕╕⌐ ╩ ↕╣≡ ≤⇔≡ ↕╣≡™╢ ╙№╢⁹▬Ⱡ⌐⇔≡

↕ⅎ⁸▬fi♪≢│ ╣√ ⅜ ↕╣≡™⌂⅜╠⁸∕─ ─ ⌐ ⅎ╢

▬Ⱡ│⅔ ╡─√╘⌐ ↕╣⁸ ≢ ↕╣⁸ ₁≤ ≤─ ⌐ ™╠╣≡™

╢⁹ 

▬fi♪ ≢ ↕╣≡™╢ ╩ ⌐╟∫≡ ⱪכꜟ◓⌐℮╟─ ↑⇔≡

7. 1 ⁸▬fi♪ ┼─ ╩♩כꜟ ⇔√ 7. 1 ⁹ᵑ▪☺▪ ─℮∟

▪☺▪ I │◐ⱦ⅔╟┘▪꞉≢№╢⁹ᵒ ▬fi♪ (II )⌐│◘ⱴ▬⁸▬fi

♪ⱦ◄⁸◖♪ꜝ⁸ꜝ▬◦ꜗfi⁸◖ꜟⱠ⅔╟┘◖ꜝ♥▫⅜ ╕╣╢⁹ᵓ ▪☺▪

II │Ɫ♩ⱶ◑≢№╢⁹↓╣╠ ─℮∟◖♪ꜝ⅔╟┘Ɫ♩ⱶ◑│▬Ⱡ≤

∂ↄ ≢№╢⅜⁸↓─ │∕─ ╩ ⅎ╢⌐ √∫≡ ≢№╢⁹ᵔ▪ⱨꜞ

◌ III │◦◖◒ⱦ◄⁸⸗꜡◖◦⅔╟┘♩►☺fiⱦ◄≢№╢⁹ᵕ │♁

Ᵽ⅔╟┘♄♇♃fi♁Ᵽ≢№╢⁹ᵖ │▪ⱴꜝfi◘☻⅔╟┘◐♯▪≢№╢⁹↓↓≢

│▬Ⱡ ≢│⌂™⅜⁸♃♦ ♁Ᵽ≤♄♇♃fi♁Ᵽ⁸⅔╟┘ⱥꜚ ▪ⱴꜝfi◘☻≤▪◌◙
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◐♯▪│⁸∕─ ⅜ ─╟℮⌐ ↕╣≡™╢─≢ ⌐ ⅎ≡™╢⁹▬Ⱡ

─ │ 7. 2≤ 7. 3⌐ ⇔√⁹ 

▬fi♪ ─ ╩ ⌐ ∆╢≤⁸ ─ ⌐╟╢◖ⱶ◑│

Ɽ◐☻♃fi⅛╠ ▬fi♪≢ ⌐ ↕╣⁸ ─ ─ ╩№→≡™╢⁹▬Ⱡ─ │

⌐▪♇◘ⱶ⅛╠ ▬fi♪⁸↕╠⌐ ╩ ∫≡◔ꜝꜝ ⌐ ∫≡™╢⁹○○ⱶ◑⁸♁

Ᵽ⁸♄♇♃fi♁Ᵽ⁸☺ꜗ●▬⸗─ │ⱥⱴꜝꜘ ─ ≢ ╦╣≡™╢⁹

│ⱥⱴꜝꜘ ─ ≤♦◌fi ⁸ ⅔╟┘ ♠כ● ─ ╛

≢ ⌐ ↕╣≡™╢⁹ │ ≤ ╛ ↕╣╢↓≤⅜ ™⁹  

 

7. 1 ▬fi♪ ≢ ↕╣≡™╢    

 

   

Sorghum bicolor jowar 2n=20 (2x) annual S. bicolor var. verticilliflorum
Pennisetum americanum bajra 2n=14 (2x) annual P. violaceum
Eleusine coracana ragi 2n=36 (4x) annual E. coracana var. africana

Panicum sumatrense samai 2n=36 (4x) annual P. sumatrense ssp. psilopodium
Paspalum scrobiculatum kodo 2n=40 (4x) perennial wild
Echinochloa flumentacea jangora 2n=54 (6x) annual E. colona
Brachiaria ramosa korne annual wild

Setaria pumila kolati 2n=18,36,72 annual wild

Digitaria crusiata raishan annual wild

Coix lacryma-jobi var. ma-yuen 2n=20 (2x) perennial C. lacryma-jobi var. lacryma-jobi

Setaria italica thenai 2n=18 (2x) annual S. italica ssp. viridis
Panicum miliaceum cheena 2n=36 (4x) annual P. milliaceum ssp. ruderale

Fagopyrum esculentum 2n=16 (2x) annual Fagopyrum esculentum ssp. ancestralis
Fagopyrum tartaricum 2n=16 (2x) annual Fagopyrum tartaricum ssp. potanini

Amaranthus hypocondriacus 2n=32, 34 (2x)annual A. cruentus (A. hybridus)
Amaranthus caudatus 2n=32, 34 (2x)annual A. cruentus (A. hybridus)
Chenopodium quinoa 2n=36 (4x) annual C. quinoa ssp. milleanum

╙▬fi♪ ╙ ⌂ ─╖ ⇔√⁹ ─ │7.10 ⌐ ⇔√⁹

7.1.  ▬fi♪ ┼─ ─  

I, ▪☺▪ ─ ⁹II, ▬Ⱡ

⅛╠─ ⁹III, ▪ⱨꜞ◌ ─ ⁹IV, ♁

Ᵽ─ ⁹V, ─ ⁹↓─╒⅛⌐

─ⱶ◑ ⁸ ─♩►⸗꜡◖◦⅜ ⇔≡™╢⁹

1,▬Ⱡ ⅛╠ ⇔√ ⁸2, ┼─

⅛╠ ⇔√ ⁸3, ⅛╠ ⌐ ⅛∫√

⁹ 
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7. 2.  ▬fi♪⌐⅔™≡ ↕╣≡™╢ a,◘ⱴ▬⁸b,◖♪ꜝ⁸c,▬fi♪ⱦ◄⁸d,◖ꜟ

Ⱡ⁸e,◘ⱴ▬≤◖ꜝ♥▫─ ⁸f, ▬Ⱡ─ Oryza rufipogon ⁹ 
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7. 3.   ▬fi♪⌐⅔™≡ ↕╣≡™╢ ;   

a,⸗꜡◖◦⁸b,♩►☺fiⱦ◄⁸c,◦◖◒ⱦ◄⁸d,▪꞉⁸e,◐ⱦ⁸f, ≤ ↕╣√▪꞉⁹  

 

1 ▪☺▪⅛╠ ⇔√  

◐ⱦ Panicum miliaceum L. │ ╙ ™ ─ ≈≢⁸ ⌂ↄ≤╙ 8, 000 ⌐

│ ≢⁸8, 500 ⌐│ ≢Ɽ♇꜡כꜜ ↕╣≡™√≤↕╣╢⁹ꜚ ▪◦ꜝכ ⌐

⅔™≡ ─ ─ ╩ ⅎ√ ⌂ ≢№∫√⁹◐ⱦ│ ⌐ ↕╣≡

™╢(Scholz and Mikoláš 1991)⁹▬♯◐ⱦ ssp. ruderale  (Kitag.) Tzvelev(2n=36) │

ssp. miliaceum(2n=36,40,49,54,72) ⅛╠─ ≢⁸ │ ↕ↄ ⁸ ╠⌂

╠⅛Ɽ♇꜡כꜜ⁸∟╙╩ ▪☺▪╕≢ ↄ ⇔≡™╢⁹ssp. agricolum  H. Scholz 

et Miko las (2n=36) │ ⅛╠─ ⌐╟∫≡ ∂⁸ ≤▬♯◐ⱦ≤─
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╩╙∫≡⅔╡⁸ ≢ ◦◖꜡⸗►♩─Ɽ♇꜡כꜜ ⌐ ⇔≡™╢⁹

─ ⌐│ ⅜№╢⁹√≤ⅎ┌⁸ Vavilov (1926) ▪◦ꜝכꜚ│ ─◐ⱦ─

⌂ ⌐╟╡⁸ ▪☺▪⅛╠ ▪☺▪⌐⅛↑≡ ™ ╩ ╘≡⁸

≢ ⇔√≤ ⅎ√⁹ ⁸Herlan (1975) │ ─Ɽ♇꜡כꜜ≥ ≢ ה

⌐ ↕╣√ ╩ ⇔≡™╢⁹Sakamoto(1987)│▬fi♄☻ ─ ┼─

ⱨ▫כꜟ♪ (1987)╩ ╕ⅎ≡⁸ ─ ╩ ⇔≡ ▪☺▪⅛╠▬fi♪

─ ⌐⅔™≡ Ɽ♇꜡כꜜ≥▪☺▪⁸⇔ ┼≤ ⇔√≤ ⅎ√⁹ ♩ꜟ◐☻

♃fi┼─ⱨ▫כꜟ♪ 1993 ≢ ⇔√◐ⱦ─ ─ ⌐ ↑≈ ⁸ ≢

⅜ ™ ⅜ ⇔≡⅔╡⁸╕√Ɽ◐☻♃fi⅛╠─ ⌐╙ ─

⅜ ╘╠╣√⁹∟⌂╖⌐⁸ ─ ≢№╢ ─◐ⱦ─ │ ⅜ ─╖⅜

⇔≡⁸ ⌂ ╩≈↑╢ ↑≈ ≢№╢⁹ ⁸ ─▬♯◐ⱦ│ ↑≈ ≢⁸

╠⌂ ╩≈↑╢⁹↓╣╠─ ⅛╠╙ ─≤↓╤ Sakamoto ─ ╩ ⇔√™⁹⇔

⅛⇔⁸▬♯◐ⱦ╕√│ ⅜ ≢№╢⅛⌐≈™≡│ ⅜ ≡™⌂⅛∫√⅜

( 1994)⁸∕─ ─ ─ │ 6 ⌐ ⇔√⁹◐ⱦ ─ ⌐│◐ⱦ

─╒⅛⌐ ⌐ ═╢◘ⱴ▬≤ⱷ◐◦◖ ─◘►▬ P. sonorum Beal. ⅜№╢⁹ 

◐ⱦ│▬fi♪הⱤ◐☻♃fiהⱠⱤכꜟ⅔╟┘▪ⱨ●♬☻♃fi─ ≢│ ⌂ ─

≈≤⇔≡ ⅜ ╦╣≡™╢⁹Lysov (1975)│◐ⱦ╩ ─ ⁸∆⌂╦∟

Mil iaceum⁸Patentissimum⁸Contractum⁸Compactum⅔╟┘ Ovatum ⌐ ⇔≡™╢⁹

↓╣╠─℮∟▬fi♪≢ ⌐ ↕╣≡™╢─│ Patentissimum ≤⇔≡™╢⅜⁸↓─

│╕┌╠⌂ ≢ ⅜ ⇔√ ⌐│ √╣╢⁹▬fi♪ ╩ ∆╢≤◐ⱦ─

│ ⅝ↄ⁸ │╙≤╟╡ ╙ ↑≈ ⅛╠ ↑≈ ╕≢ ↄ ∆╢⁹

⌂ │●fi☺☻ ─ ≢▬Ⱡ─ ⌐ ↕╣≡™╢⁹╕√⁸ⱥⱴ♅ꜗꜟהⱪ

ꜝ♦◦ꜙ ꜙ◦♦ꜝⱪהꜟ♃♇►≥ ─ 2, 500 ─ ≢ ⅜ ↕╣≡™╢⁹

≢╙▬fi♪ ╩ ╘≤⇔≡ ⁸ ⁸ ▪☺▪⅔╟┘►◒ꜝ▬♫⌂≥ ≢

↕╣≡™╢⁹ 

  ▪꞉( Setaria italica  (L.) P.Beauv.) ▪◦ꜝכꜚ│ ≢ ↄ ↕╣≡™╢

≢⁸ │◄ⱡ◖꜡◓◘ S. italica  ssp. viridis  (L.) Thell. ≢№╢⁹◄ⱡ◖

꜡◓◘ │ ⇔⁸ S. sphacelata  (Schumach.) Stapf et C.E.Hubb. ╛ S. 

palmifolia  (Koen.) Stapf ⌂≥™ↄ≈⅛─ ⅜ ≢ ≤⇔≡ ↕╣≡™╢⁹

⇔⅛⇔⌂⅜╠⁸▪꞉ ≢ ─ ⌐№╢─│ ∆╢╟℮⌐ ▬fi♪≢─◖ꜝ♥▫

S. pumila ─╖≢№╢⁹▪꞉│ ≢│ 5, 000 ↕╣≡⅔╡⁸ ⌐│◐

ⱦ≤ ⌐ ⌂ ╙≢Ɽ♇꜡כꜜ⁹√∫№≢ ⁸ 3, 600 ⌐│ ↕╣

≡™√⁹⇔⅛⇔⁸▬fi♪─ ─ ⅛╠│ ─≤↓╤ ≈⅛∫≡™⌂™⁹▪꞉│

─ ⌐ ↕╣≡™╢ Decaprelevich and Kasparian  1928)⁹Moharia │

─ ≤ ↕ↄ≡ ─ ╩╙∟⁸ ╛Ɽ♇꜡כꜜ⌐ ▪☺▪⌐ ∆╢⁹Maxima

│ ⌂™⇔ ⌂™ ≤ ↄ≡ ╣ ⅜╢ ╩╙∟⁸꜡◦▪⅛╠ ⌐ ∆╢⁹ ⌐

Prasada Rao ╠(1987)⅜▬fi♪⅛╠ ▪☺▪≢ ↕╣≡™╢ Indica ╩ ⇔

√⅜⁸↓╣⌐│ ⌂ │⌂ↄ⁸ ⌐ ╦╢ ╩ ⇔√⌐∆⅞⌂™⁹

─ ⌐≈™≡│◐ⱦ≤ ⌐ ⅜№╢⅜⁸Sakamoto(1987)│⁸▪꞉│

▪☺▪⅛╠▬fi♪ ≢ 5, 000 ⌐ ▪◦ꜝכꜚ⁸╣↕ ─

⌐ ─ ≢ ⇔≡ ╩ ↕∑≡™∫√≤⇔√⁹∕─ │⁸▪ⱨ

●♬☻♃fi╛Ɽ◐☻♃fi ─▪꞉─ │ ◄ⱡ◖꜡◓◘⌐ ⇔≡⁸ ↕⌂
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╩ ≈↑⁸ ↑≈ ⅜ ™⁸ ⅛╠ ≡ ⅜№╕╡ ╪≢™⌂™⌂≥

≢№╢ 1988 ⁹ ─ │ ≢ 400 Ⱬ◒♃⁸ꜟכ ▬fi♪≢ 100 Ⱬ

ꜟכ♃◒ ≢№╢⁹▬fi♪≢│⸗꜡◖◦≤ ↕╣⁸ ≤⇔≡╙ ™ ⅜№╡⁸▪fi

ꜙ◦♦ꜝⱪהꜝ♪ ╩ ⌐ ╩ ⇔≡ ╩ ↕∑≡™╢⁹       

 

2 ▬fi♪ ⅔╟┘∕─ ≢ ⇔√  

↓─ 7 │▬fi♪ ≢ ⇔√ ⌐≈™≡─ ⁸ ⌐≈™≡ ═╢─

≢⁸ │ ∆╢⁹↓╣╠─ │ IIa ─◘ⱴ▬( Panicum sumatrense Roth.) ⁸▬fi

♪ⱦ◄( Echinochloa frumentacea  Link) ⁸◖♪ꜝ( Paspalum scrobiculatum  L.) ⁸ꜝ▬◦ꜗ

fi( Digitaria cruciata  (Nees) A. Camus)⁸IIb ─◖ꜟⱠ Brachiaria ramosa  (L.) 

Stapf. ⅔╟┘◖ꜝ♥▫(◐fi◄ⱡ◖꜡ S. pumila  (Poir.) Roem. et Schult.) ≢№╢⁹ 

╕√⁸IIc ─Ɫ♩ⱶ◑( Coix lacryma - jobi  L. var. ma- yuen (Roman.) Stapf.) │ ⌐

▪♇◘ⱶ⅔╟┘ ─ ≢ ↕╣≡™╢ ≢№╢⁹ ≢│ⱥⱴ♅ꜗꜟהⱪ

ꜝ♦◦ꜙ ≢╙ ⅜ ╦╣≡™╢⁹ ─ ☺ꜙ☼♄ⱴ C. lacryma - jobi  var. 

lacryma- jobi │ ╩ ╘≡⁸ ▪☺▪ ⌐ ⇔≡™╢⁹ ─ │ ™

⌐ ╕╣≡⅔╡⁸꜡◙ꜞ○╛ ⌐ ™╠╣≡™╢⁹ ↕╣√ │ ≢№╢⁹

▬fi♪≢│☺ꜙ☼♄ⱴ⅜ ─ ≤⌂∫≡™╢ ╙№╢─≢⁸Ɫ♩ⱶ◑│

≤ ⅎ╠╣╢⁹ 5 ≢ ⇔√╟℮⌐⁸Ɫ♩ⱶ◑│⅔⅔⅛√⸗♅ ─ ♦fiⱪ

fi╩╙∟⁸ ─ ≤⇔≡╙ ™╠╣≡™╢⁹▬Ⱡ─ ⌐ ™⅛⌂╡─ ≢

⇔≡™╢ Kobayashi1989 ⁹ 

 

3 ▪ⱨꜞ◌ ⅛╠ ⇔√ III  

◦◖◒ⱦ◄( Eleusine coracana  Gaertn.) │▪ⱨꜞ◌─ ⅛╠ ─ ╛◘Ᵽfi♫

≢ ↕╣≡™╢ ─ ≢⁸ │ E. coracana  ssp. africana  (Kennedy-

OΐByrne) Hilu & de Wet ≢№╢⁹◦◖◒ⱦ◄│ │≢fi♄כ☻ 5, 000 ⌐ ↕╣

≡™√ ⅜№╢⁹∕─ ⁸ 1, 000 ⌐│▬fi♪⌐ ⇔√⁹▪ⱨꜞ◌≢│

100 Ⱬ◒♃⁸ꜟכ▬fi♪≢│ ⅛╠ ⌐⅛↑≡ 300 Ⱬ◒♃כꜟ≢ ↕╣≡

™╢⁹ssp. afri cana│▬fi♪⌐ ↄ ∑∏⁸◌ꜟ♫♃◌ ─ ─◦◖◒ⱦ

◄ ⌐╕╣⌐ ⇔≡™╢─╖≢№╢⁹↓↓≢│▬fi♪≤▪ⱨꜞ◌─ ╩ ⇔

≡▬fi♄ⱨ ╩ ⇔≡™╢─≢⁸▪ⱨꜞ◌─ ─ ⌐ ⇔≡ ⌐⌂∫≡

⇔√╙─≤ ⅎ╠╣╢⁹ 

◦◖◒ⱦ◄│ ▬fi♪≢│ ≢╙ ⌂ ≤⌂∫≡™╢⁹ ─ ⌐ ≠™≡

─ ⌐ ↕╣≡™╢ de Wet et al . 1984 ⁹Corocana │▪ⱨꜞ◌≤▬fi

♪≢ ↄ ↕╣⁸ssp africana ⌐ ≡⅔╡⁸ ─ ╩ ↄ ↕∑≡™╢⁹↓─

│ 5⅛╠ 9 ↕╣⁸ ↄ ≢№╢⁹↓─ │▬fi♪≢│⸗꜡◖◦≤♩►☺

fiⱦ◄ ≢ ↕╣≡™╢⁹Vulgaris │▪ⱨꜞ◌≤▬fi♪≢ ╙ ⌐ ↕╣≡

™╢⅜⁸▬fi♪≢│ ▬Ⱡ ⌐ ↄ ≤⇔≡⁸ ─╒⅛ ⌐ ⁸ ⁸

↕╣≡╙™╢⁹Compacta │ ▬fi♪⅛╠►●fi♄╕≢≢ ↕╣≡™╢⁹

▬fi♪≢│≤╡╦↑ ⅜∫√ ⌐ ⅎ≡ ⌐ ↄ ⅜ ≢№╢⁹Plana

│▬fi♪─ ה ♠כ● ⅛╠ⱴꜝ►▬⌐╕≢ ↕╣≡⅔╡⁸ │ ↄ ⅜

⌐ ⇔⁸ꜞⱲfi─╟℮⌂ ≤⌂╢⁹Elongata │ ⅜ ↄ⁸ ▪ⱨꜞ◌─ ⁸

▬fi♪─ ♠כ● ≢╙ ↕╣≡™╢⁹▬fi♪≢│♩►☺fiⱦ◄─ ⅜◦◖◒ⱦ◄
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─ ╩ ⇔≡⅝≡™╢─≢⁸ │↓─ 20 ⌐ 200 ⅛╠ 300 Ⱬ◒♃כꜟ─

╩ ⇔⁸ ⌐№╢⁹ 

⸗꜡◖◦( Sorghum bicolor  ssp. bicolor  Moench)│ ─ ⌐⅔↑╢

≢№╢⁹▬fi♄☻⅛╠ ⅜ ┼ ∆╢ ⌐▬fi♪≢│ ─ ⅜ ≤⌂

∫√⁹ 2, 000 ⌂™⇔ 3, 000 ⌐│⸗꜡◖◦│◄♅○Ⱨ▪≤─ ⌐╟∫≡╙√

╠↕╣≡™√⁹ꜝ☺ꜗ☻♃fi ♩כꜝꜗ☺◓╛ ⅛╠─ ⅜↓╣╩ ↑≡™

╢⁹1990 ⌐│ ─ 4, 500 Ⱬ◒♃כꜟ≢ ↕╣⁸ 1, 530 Ⱬ◒♃כꜟ│

▪☺▪─ ↑≢№∫√⁹ 

⸗꜡◖◦│ ─╒⅛⁸ssp. arundinaceum (Desv.) de Wet and Harla n⅔╟┘

ssp. drummondii (Steud.) de Wet ⌐ ↕╣≡™╢⁹↕╠⌐⁸ ssp. arundinaceum│ 

var. arundinaceum⁸var. verticilliflorum ⅔╟┘ var. aethiopicum ─ 3 ⌐ ↑╠

╣≡™╢ de Wet, 1978 ⁹⸗꜡◖◦─ │ ≤─ ⌂⅛⅛╦╡ ™⌐╟

∫≡ ⇔≡™╢⁹ ─ │ var. verticilliflorum (2n=20)≤ ⅎ╠╣⁸ ≤

↓─ │ S. propinq uuum (Kunth) Hitchc. (2n=20) ≤╙ ⇔⁸S. 

halepense (L.) Pers.(2n=40) ≤│ ─ ╩ ∫≡ ─ ╩ ↑≡⅔

╡⁸ ⇔ↄ ⌂ ╩ ⇔≡™╢(Dogget, 1988) ⁹ssp. drummondii│ ≤

⅜ ⌐ ⇔≡™╢ ≢ ─ ≤⌂∫≡™╢⁹ ─ │ ⅞─

╟℮⌐ ⅎ╠╣╢⁹ssp.  arundinaceum│▪ⱨꜞ◌≢ 6, 000⅛╠ 5, 000 ⌐ ─

⌐ ╡⁸ ⌐╟∫≡⸗꜡◖◦─ 5 ⅔╟┘ ╩ ╖ ⇔√⁹▪ⱨꜞ◌

─ ≤ S. halepense ─ ⁸ ≤ ssp. arundinaceum ─ ⅜

≢ ∂≡™╢⁹Guinea≤ Durra │ ┼≤ ⇔⁸4, 000 ╒≥ ⌐│▬fi♪┼

2, 000 ╒≥ ⌐│ ⌐ ⇔≡▪fiⱣכ◔הכfi≤◖כꜞꜗfi≤⌂∫≡™╢⁹S. 

bicolor ≤ S. halepense ─ ≢ ─ ⇔™☺ꜛfi♁fi◓ꜝ☻⁸↕╠⌐▪ꜟ♀fi♅fi

⌐⅔™≡ ≤↕╣╢◖꜡fiⱣ☻ה◓ꜝ☻ S. almum Parodi, 2n=4 0 ⅜↓─ ≤

─ ⌐╟∫≡ ∂≡™╢⁹19 ⌐▪ⱷꜞ◌ ┼ ↕╣√▪ⱨꜞ

◌─ Durra⁸Kaffir ⅔╟┘ Bicolor │ ╩ ∂≡™╢⁹ ─ ⌐

≈™≡ ⇔ ⇔≡╖╟℮⁹ ⌐ ╕╣√ ─ ╩ ≈ Bicolor │

⌐⁸ ⌐ ≢⅝╢ ╩╙≈ Guinea │ ⌐ ⇔√⁹◄♅○Ⱨ▪≢

⇔⁸ ⅜ ↄ ╩╙≈ Durra │▬fi♪╛ ▪☺▪╕≢ ⇔≡™╢⁹

Caudatum │ ⌂◒כ♬ꜚ ╩ ─ ╛ ה ⌐ ∫≡™╢⁹Kaffir

│ ▪ⱨꜞ◌≢Ᵽfi♠כ ≤ ╦╡╩╙∫≡ ↕╣≡™╢(Harlan and de Wet, 

1972)⁹Durra ⅔╟┘ Bicolor │ ╩╙∫≡™╢⁹ ─▬fi♪≢│ ▬

fi♪=⸗꜡◖◦ ⅜ ≤⌂∫≡ ╛ ╩ ∫≡™╢⁹ ∂ↄⱢ▬♦ꜝⱣכ

♪⌐№╢ ICRISAT ╙⸗꜡◖◦╛♩►☺fiⱦ◄─ ⌐

⌐ ╡ ╪≢™╢⁹ 

♩►☺fiⱦ◄( Pennisetum glaucum (L.)R.Br.) │▪ⱨꜞ◌ ─ ≢⁸ ≤

⌐ ↄ⁸▪ⱨꜞ◌≢│ 1600 Ⱬ◒♃כꜟ≢ ↕╣≡™╢⁹▬fi♪ ≢│Ɽfi☺

ꜗⱩ ⅛╠♃Ⱶꜟה♫♪► ⌐⅛↑≡ 1100 Ⱬ◒♃כꜟ≢ ↕╣≡⅔╡⁸≤╡╦↑ꜝ

☺ꜗ☻♃fi ≢│ ⌂ ≤⌂∫≡™╢⁹♩►☺fiⱦ◄─ │ ⇔√ ⅛╠

▪ⱨꜞ◌⌐ ↄ ⇔≡™╢⁹Brunken (1977)│ ─ ⁸ ⅔╟┘

│ ⌐ ⇔≡™╢↓≤╩ ⇔⁸↓╣╠╩ ─ P.americanum (L.) Leeke ≤⇔ ⁸↕

╠⌐ ⌐ ⇔⁸ ssp. americanum⁸ ─ ssp. stenostachyum (Klotzsch 
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ex A.Br. & Bouche ΐ) Brunken ⅔╟┘ ssp. monodii (Maire) Brunken ≤⇔√⁹∕

─ ⁸Clayton and Renvoize(1982) │♩►☺fiⱦ◄─ ⌐ ⌂ ╩ P. glaucum

≤⇔⁸  ╩ P. sieberianum  (Schlecht.) Stapf et Hubb. ⁸ ╩ P.viola ceum 

Maire ≤⇔≡ ⇔√⁹↓╣╠ 3 ─ ™│ ─ ≤ ─ ⌐№╢⁹

P.violaceum │ ≢№╡⁸ ─ ssp. monodii ⌐ ∆╢⁹╕√⁸P.sieberianum

│ ssp. stenostachyum⌐ ⇔ ▪ⱨꜞ◌≢│♩►☺fiⱦ◄ ─ ≤⇔≡

─ ⅝↕╛ ⁸ ─ ⅔╟┘ ╩ ↕∑≡™╢⁹ ▪ⱨꜞ◌≢│ ─

₈ ₉─ ╩◦Ⱪꜝ☻ shibras ≤ ╪≢⅔╡⁸ ⌐≤∫≡│ ⌐

╠╣╢™╦┌₈ ₉ ≢№╢⁹◦Ⱪꜝ☻│ ≤ P. violaceum ≤─

⌐╟∫≡ ∂≡⅔╡⁸ ─ ⅝↕╛ ⁸ ─ ⅔╟┘ ≢ ⌐

∆╢ ≤™ⅎ╢⁹⇔⅛⇔⁸↓╣│▬fi♪≢│ ╠╣⌂™⁹  

⌐│ ─ 4 ⅜ ╘╠╣╢⁹ ─ ╩╙∟⁸╙∫≤╙ ⌐ ™

Typhoides │ ╙▪ⱨꜞ◌≢ ↄ ↕╣≡⅔╡⁸ ⌂ ⅛╠ 4, 000

⌐▪ⱨꜞ◌≢ ↕╣⁸ ⅜ ↓╢ ⁸↓─ ─╖⅜ ▬fi♪⌐ ⌂

ↄ≤╙ 3, 000 ⌐ ⇔√⁹⇔⅛⇔⁸ ─ 3 │▪ⱨꜞ◌⅛╠ ┼│ ⇔≡™⌂

™⁹Nigritarum │ Typhoides ⌐ ⇔⁸50 ─ ╩╙≈⁹Globosum

│ ─ ⁸100 ╩ ⅎ╢꜡כ♁◒ ─ ╩╙≈⁹Leonis │ ─

∫√ ─ ╩╙∟⁸ ─ ↕╛ │ ⌐ ╗⁹♩►☺fiⱦ◄│ ⌐ ™─≢⁸

╙ ─ ≢ ⅜ ⁸ ↕╣╢↓≤≢№╤℮⁹  

 

4 ╟╡ ⇔√♃♦ IV  

♁Ᵽ( Fagopyrum esculentum Moench.) ≤♄♇♃fi♁Ᵽ( F. tataricum  Gaertn.) │

≢№╢. ─ F. cymosum (Trev.) Meisn. ⅜ ─ ≤↕╣≡™√⅜⁸

⁸ ─ ⅜ ≈⅛╡⁸♁Ᵽ─ │ F. esculentum  ssp. ancestralis  

Ohnishi⁸♄♇♃fi♁Ᵽ─ │ F. tataricum  ssp. potanini  Batalin ≤↕╣⁸

─ⱥⱴꜝꜘ ≢ 5, 000 ╒≥ ⌐ ↕╣√≤ ⅎ╠╣≡™╢ Ohnishi, 1998 ⁹

◌◦Ⱶכꜟ⌐ ⇔√─│ 1, 200 ≢№╢⁹ ⁸▬fi♪≢│ⱥⱴ♅ꜗהꜟכⱪꜝ

♦◦ꜙ ⅛╠▪♇◘ⱶ⌐⅛↑≡ ⌐ ↕╣≡™╢⁹↓╣╠─ ≢◌ꜞⱨ ⌐ 2

Ⱬ◒♃כꜟ ↑↕╣⁸6, 000♩fi─ ╩ →≡™╢ (Joshi and Paroda, 1991) ⁹ 

 

5 ⅛╠ ⇔√ V  

ⱥꜚ ▪ⱴꜝfi◘☻( ⌐ Amaranthus hypochondriacus L.≤ A. caudatus  L.) │

1500 ⌐▬fi♪⌐ ⇔⁸ │ⱥⱴ♅ꜗꜟהⱪꜝ♦◦ꜙ ⅛╠▪♇◘ⱶ ⁸ ▬fi

♪─ ≢ ↕╣≡™╢⁹▪◌◙ ◐♯▪( Chenopodium quinoa Willd.) │ⱥⱴꜝꜘ

⌂≥≢╕╣⌐ ⅜ ╘╠╣╢⁹↓╣╠│ ┌⅛╡≢⌂ↄ ≤⇔≡ ™ ⅜ ↕

╣≡™╢(Joshi and Rana 1991) ⁹ ▬fi♪≢│ ⌂ ≢│⌂™─≢⁸ ⇔≡╙

╠─ ≤│∑∏⌐⁸ ≤⇔≡™╢⁹ 

 

7.2.   

─ ─ ⌂ │⁸ ⁸ ⁸ ⁸

⁸ ≢№╢⁹ ↕╣╢ │⁸ ─ ≤⇔≡ ⁸ ⁸

⁸ ─ ≤⇔≡ ⁸ ⁸ ⅜ ╕╣╢⁹╕√⁸ ⁸
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≤ ⌐╙ ⌂ ╩ ⅎ≡™╢⁹ │ ⁸

⅔╟┘ ─ ⌐╟╢⁹ 

│ 1966⁸1967 ─ ⌐│ ™ ╩╙∟⁸₈ ₉╩ ≤

─ ≤⇔≡⅝√⅜⁸ ─ ╩ ⇔√ ≢№╢₈ ₉⁸

╕√ ⌐⁸ ─₈ ₉⅛╠ ╡ ╖╩℮↑⌂™╟℮⌐ ⇔≡⅝√⁹

⅜ ⌐ ∆╢ ─ ╩ ⌐ ∆╢√╘⌐⁸ ⌐ ╩ ⇔≡

™√∞™√ ⌐⁸ ⅛╠ ─ ╩ ⌐ ╩ ╘╢⌂≤ ↄ ↕╣√⁹ ─ ╩

╖⌐⇔⌂™≢⁸ ⌐ ╦∏⁸ ≢№∫≡╙⁸ ╠ √ ⌐╟∫≡ ∆╢↓≤

╩ ⌐ ∂√⁹ ╙ ╩≤╢─⌂╠⁸ ≢ ╠⅜ √

∟⅛╠ ⅝≤╡⁸ ╩ ∆╢↓≤↓∕ ≢№╡⁸↕╠⌐∕─ ─ ╛

─ ≢ ⇔√↓≤⁸⅔╟┘ ⇔√↕ↄ ⁸ ⁸ ╩ ™≡ ╛

╩ ™⁸↓╣╠⌐╟∫≡ ⁸≥♃כ♦√ ╛ ≢─ ⌐ ≠™≡ ⁸

⇔≡ ╩ ╘√™⁹ 

↕╠⌐⁸ ─ ≤ ─ │⁸ ─ ≢─╖ ↕╣≡™╢─≢

│⌂ↄ⁸ ⅛╠─ ⅜ ⌐№╢⁹↓─√╘⌐⁸ ╛ ─ ≢

↕╣≡⅝√ ╩ ∑⌡┌⌂╠⌂™⁹ ⅜ ╩ ≡⁸▬◑ꜞ☻─◔fi♩

⌐ ⇔⁸ כꜙ◐ ⁸꜡fi♪fi ⁸◔fiⱩꜞ♇☺ ╩ ⇔√─│ ⌐

─ ⌐ ™⁸ ╩ ⅝⁸ ╩ ╢√╘≢№∫√⁹  

⅛╠ ⇔⌂™⁸№╢™│ ─ ⌐ ╠⌂™ ─ ↄ│ ה

─ ╩ ⇔≡⁸ ≤ ╩ ∆╢⁹∆⌂╦∟⁸ ─ │

₈√⌡⅛╠ ╕≢₉ 1966 ⅜⅛⌂╠∏ ℮─≢⁸↓╣╕≢ ═≡

⅝√ ╛ ⁸ ⁸ ⌂≥⅛╠⁸ ╩ ⇔≡ ≤ ╩

ⅎ╢─≢№╢⁹√≤ⅎ┌⁸ ─ │ ▪☺▪⌐ ⅜ ↕╣╢─≢⁸ ▪☺

▪⅛╠ ⇔≡ ⁸ ⌐ ⅛∫≡ ⌐ ⇔√⅜⁸ ⌐│ ⅛╦⌂⅛∫√⅛⁸ ⅜

╦∏⌐ ≢ ⅎ√≤ ⅎ╠╣╢⁹Ɽfi│ꜜכ꜡♇Ɽ⅛╠Ɽfi◖ⱶ◑ ◖ⱶ◑

─ ≤⇔≡ ⌐ ⇔√⁹ │ ⅛╠ ╛ ⌐⁸Ⱨꜝⱨ│ ▪☺▪⅛╠ ⌐▬

Ⱡ─ ≤⇔≡ ⇔√⁹♩►⸗꜡◖◦│◖꜡fiⱩ☻─ ┼─ ⌐ ⌐

╙≢◌ꜞⱤ≢╙▪ⱨ♇꜡כꜜ⁸≢─√⇔ ⌐≤∫≡ ╦∫≡⁸ⱳ꜠fi♃╛►●ꜞ─

╟℮⌂ ─ ≤⇔≡ ↕╣╢╟℮⌐⌂∫√⁹ ─ ╩ ↄ

⇔≡⁸ ─ ╩ ⅎ⌂ↄ≡│⌂╠⌂™⁹ 

╢↑⅔⌐Ɽ♇꜡כꜜ ◖ⱶ◑⁸ ◖ⱶ◑⅛╠Ɽfi◖ⱶ◑⌐ ⅜ ∆╢

╙ ∂╟℮⌂↓≤≢⁸ ─ ™ ╩ ∫√ ⅜ ≢ ⇔≡ ⌐⌂╡⁸ ⌐

↕╣≡™√ ╩₈ ₉∆╢ ⌐⌂╢⁹≤│™ⅎ⁸ ⌐ ⇔√

│ ⅜ ⅝ ╢√╘⌐ ≢№╢─≢⁸ ⅎ ╢↓≤│⌂ↄ ╙ ↕╣ ↑

╠╣≡⅝√⁹☺ꜛfi♁fi Johonson 1992 ⅜ ℮╟℮⌐⁸ ─ ◖ⱶ◑⁸▬Ⱡ⁸

♩►⸗꜡◖◦ ≤ ─ ⅜№╡⁸ ⌐│≥∟╠╙≤≡╙ ≢№╢⁹  

▬fi♪ ⌐│ 7.4 ⅔╟┘ 7. 5 ⅔╟┘ 7.6 ⌐ ⇔√╟℮⌐⁸1983 ⅛╠ 2001

⌐⅛↑≡ ═ 2 ╒≥⁸6 ─ ╩ ∫√⁹ ⌐│⁸ⱥⱴꜝꜘ ⁸♦◌fi

⁸ ה ♠כ● ⌂≥─ ≢№╢⁹ │ ▬fi♪ ⁸▬fi

♪ ICAR─ ⁸Ɽ◐☻♃fi ☿fi♃כ≤─ ≤⇔

≡⁸ ─ ─ ₁≤ ⌐ ⇔√⁹⅔⅔╟∕│ ⌐╟∫≡ ╩⇔√⅜⁸

─ │ ⁸ ⁸Ᵽ☻⌂≥╩ ╡ ™∞⁹  
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▬fi♪ ≢ ↕╣≡™╢ ⌐≈™≡│ 7.1 ≢ ═√⁹▬fi♪ ─ ─

╩ ⌐∆╢√╘⌐ ⇔√ ─ ⅔╟┘ ≤ ⌐≈™≡

│↓╣⅛╠↕╠⌐ ⌐ ═╢⁹ 

 

7. 2.  ▬fi♪ ─  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. 4.  ▬fi♪ ⌐⅔↑╢ ≤  

 

 

1983.9-11 Nepal, India (Hariana)
The Japanese Scientific Expedition for Nepalese
Agricultural Research

1985.9-11
Pakistan (Northwest province), India Kyoto University Scientific Expedition to the Indian

Subcontinent

1987.9-11
Kyoto University Scientific Expedition to the Indian
Subcontinent

1989.9-10
Kyoto University Scientific Expedition to the Indian
Subcontinent

India (Karnataka, Andhra Pradesh, Tamil Nadu,
Research abroad supported by Japanese
Government, University of Agricultural Sciences at
Bangalore

2001.9-10
Tokyo Gakugei University Scientific Expedition to
the Indian Subcontinent

Tamil Nadu 

1985,1996~97

Andhra Pradesh 

1985,1996~97 

Karnataka 

1985, 1996~97

Maharashtra 1987

Madhya Pradesh 1989

Orissa 

1987, 2001

1985, 

1989 

Pakistan

Kashmir 

1987,1989

Himachal Pradesh 1996

Uttar 

Pradesh 

1996

Bihar 1989

West 

Bengal 

1987

Bhutan
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7. 5.  ─  ♩כꜟ

 

⌐ ⇔√ ▬fi♪─○ꜞ♇◘ Orissa  (1987, 2001)  ⅔╟┘ ▬fi♪─◌

ꜟ♫♃◌ Karnataka≤▪fi♪ꜝהⱪꜝ♦◦ꜙ Andhra Pradesh (1985, 1996, 2001) ⌐

⅔↑╢ ⌂ ╩ .7.6 ⌐ ⇔√⁹○ꜞ♇◘ │☻♫ⱬ♄╩ ⌐⁸◌ꜟ♫♃◌

≤▪fi♪ꜝהⱪꜝ♦◦ꜙ │Ᵽfi●꜡כꜟ╩ ⌐⇔≡ ╩ ™≡ ─

╩ ∫√⁹ 
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7.3  ─  

▬fi♪ ≢─ ─ │⁸▬Ⱡ ⌐ ≤⇔≡ ∆╢ 1 ╟╡

≢№╢◘ⱴ▬⁸◖♪ꜝ ▬fi♪ⱦ◄⌂≥─ ⅜ ⌐⌂╢ 2 ⁸

≢▬Ⱡ─ ⅛╠ ⌐⌂╢ 3 ⁸↕╠⌐◘ⱴ▬⁸◖♪ꜝ⁸◦◖◒

ⱦ◄⌂≥┼─ ⅛╠⁸◖ꜟⱠ⁸◖ꜝ♥▫⅜ ⌐⌂╢ 4 ⌐ ╢⁹↓

─ │▬Ⱡ⅔╟┘↓╣⌐ ∆╢ ⅜▬fi♪ ⅛╠ ┼≤ ∆╢

≢⁸ ⅛╠ ┼─ ⌐ ╦∫≡ ↕╣√≤ ⅎ╠╣╢ Kimata et 

al . 2000 ⁹ⱥ♩≤ ─ ─ ≤⇔≡≤≡╙ ™⁹ 

◖ꜝ♥▫│ ▬fi♪≢│◘ⱴ▬≤ ⌐╟∫≡ ↕╣≡™╢⅜⁸○ꜞ♇◘ ≢│◖♪

ꜝ╛◦◖◒ⱦ◄≤ ↕╣≡™╢⁹↓─ ∑⌐╟∫≡≥─╟℮⌂ ⅜ ∂≡

ŀ

͵

ŀ
ō

 

 

 

 

ŀ

͵

ŀ
ō

7. 6.  ⌂   

a)  Orissa  (1987, 2001) ⁸b) Karnataka ≤ Andhra Pradesh (1985, 1996, 

2001)⁹ 
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™╢⅛⌐≈™≡⁸ ▬fi♪≤○ꜞ♇◘ ─ ╩ ∫√ 7. ⁹ ⇔√

⌐≈™≡│⁸∕╣∙╣─ ≢─ ∑ ↔≤⌐ ∆╢╟℮⌐⁸ ⌂≥─

ה ⅔╟┘ ⌂≥─ ─ ╛ ╩ ∫√⁹

≤⇔≡ ™╢ ⌐│⁸ ─ ⌂≥╙ ╗─≢⁸ ≤⇔≡ ≢│⌂ↄ

╩ ™╢⁹ 

 

1 ◘ⱴ▬ 

◘ⱴ▬ Panicum sumatrense Roth.│ ( 7.2.a ⁸2n = 36⁸4 )≢⁸

│ P. sumatrense ssp. psilopodium  (Trin.) de Wet ≢ ⌐ ⌐ ∆╢⁹◘ⱴ

▬│▬fi♪ ─Ⱶꜘfiⱴ⁸כⱠⱤ⁸ꜟכ☻ꜞꜝfi◌≢╙ ↕╣≡™╢⅜⁸▬fi♪─

♠כ● ─ ≢│ ⌂ ≤⌂∫≡™╢⁹↓─ ⅛╠ ⇔√ Nana │

⌐ ╩⌂ↄ⇔≡™╢⁹◘ⱴ▬│⸗꜡◖◦≤♩►☺fiⱦ◄─ ≤⇔

≡⁸№╢™│ⱴⱢꜝ◦ꜙ♩ꜝ ≢│▬Ⱡ─ ─ ⌐ ↕╣╢↓≤╙№╢⁹Robusta

│ ⌂ ─ ≢│ ↕╣╢⁹ ≢│ ╛ ∆╢

─ ה ⌂≥ ⌂ ⅝ ╡ ╙ ≢№╢⁹√≤ⅎ┌⁸◘ⱴ▬│

™ ╩ ⇔≡™╢⁹◘ⱴ▬─ ╩ akki marri hullu  ─ ↕⌂ ─ ╛ yerri 

arasamulu ─◘ⱴ▬─ ⌂≥≤ ┬↓≤⅛╠⁸ ⅜◘ⱴ▬─ ─

╩╟ↄ ⇔⁸ ╩ ⇔≡™╢↓≤╩ ⌐≢⅝ 1990 ⁸ ∆╢╟℮⌐

ה ─ ⁸ ⁸ ⌂≥╩ ∆╢↓≤⅜ ≤⌂╢⁹ 

  

2 ◖♪ꜝ 

◖♪ꜝ Paspalum scrobiculatum  L.│ ( 7.2b⁸2n = 40⁸4 )≢№╢⁹◖

♪ꜝ│▬fi♪─╖≢ ≤⇔≡ ↕╣≡™╢⅜⁸▬Ⱡ╛Ɫ♩ⱶ◑≤ ⌐⁸

│ ≢№╢⁹↓─ │ ─ ה ─ ⌐ ↄ ⇔≡™╢⁹

↕╣√─│ ⌂ↄ≤╙ 3, 000 ≢⁸ꜝ☺ꜗ☻♃fi ≤ⱴⱢꜝ◦ꜙ♩ꜝ ─ ⅛╠

⇔≡™╢⁹ ≤ │ ⌐⅔™≡ ╠⅛⌂ │ ╘╠╣╢⅜⁸ ⌐

⇔≡™╢─≢ ─ │№╕╡ ≢│⌂™⁹◖♪ꜝ─ │ ⌐│ 2 ≢№╢

⅜ 4 ─ ╙№╢⁹↓─ │ ⌐ ╦╢─≢ │ ⌐ ⇔≡™╢⅜⁸

≤─ ⌐ ∆╢↓≤⅜≢⅝⌂™≢™╢⁹  

 

3 ▬fi♪ⱦ◄ 

▬fi♪ⱦ◄ Echinochloa  furumentacea Link  (☺ꜗfi◗ꜝ jangora )│ (

c⁸2n=54⁸6 )≢⁸ ─ Echinochloa  col ona ◖ⱥⱷⱦ◄ ⅛╠ ⇔√⁹▬

fi♪ⱦ◄│▬fi♪ ≢─╖ ↕╣≡™╢⁹ ⌂ │▬fi♪≢│╕∞⌂™─≢⁸

│ ⇔™ ⌐⌂↕╣√─⅛╙⇔╣⌂™⁹ ─ ⌐ ↕╣≡™╢ de 

Wet et al ., 1983 ⁹Stronifera │ ─ E. colona  Link ⌐ ≡⅔╡⁸Robusta

│ ⅝⌂ ╩ ⇔≡⅔╡⁸▬fi♪ ≢ ↄ ↕╣≡™╢⁹Stronifera ≤

Robusta ⅜ ⇔≡ Intermedia ╩ ∂√⁹Laxa │◦♇◐ⱶ≢ ↕╣

≡⅔╡⁸ ↄ≡ ™ ╩ ⇔≡™╢⁹ Ᵽ⁸♩כ ╛ ●fi☺כ ⌂≥⌐ ↕

╣╢⅜⁸ ≤⇔≡╙ ≢№╢⁹ │ ╩ ⅜⁸ ╩ ⅜ ∆╢↓≤≢

╙ ⅜№╢⁹ ─ ⌐ ≢ ↕╣≡™╢ⱥ◄ E. esculenta  (A.Braun) H. 

Scholz syn. E. utilis ⅜№╢⁹ ─ ≢│⅛∫≡ⱥ◄─ ╩ ⌐ ⅎ⁸
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╩ ⅜ ≤⇔≡™√⁹ ╕√⁸ⱤכⱲ▬ꜟ ╩ ⇔√╡⁸ ─ ≤⇔≡ ⌐

⇔≡™╢ ╙ ⌐ ⇔≡™≡ ⅜ ⅜╢⁹ 

 

4 ꜝ▬◦ꜗfi  

 ꜝ▬◦ꜗfi Digitaria cruciata  (Nees) A. Camus│▪♇◘ⱶ─◌כ◦כⱥꜟ⌐

∆╢ ⌐╟∫≡♩►⸗꜡◖◦╛ ─ ≤⇔≡ ↕╣√ ≢№

╢⁹Ᵽכ♩⌂≥⌐ ↕╣╢⅜⁸ ≤⇔≡─ ╙ ™⁹ ↕╣√─│↔ↄ ⇔ↄ

19 ≤↕╣≡™╢ Singh and Alora, 1972 ⁹ ─┼ꜟⱥכ◦כ◌│ ⅜≢⅝

⌂⅛∫√─≢⁸ │⇔≡™⌂™⅜⁸♃Ⱶꜟה♫♪▲ ╛ כꜙ◐ ▬

◑ꜞ☻ ≢ ╩ ⇔√⁹ ─ⱴ♫◓ꜝ☻ Digit aria sanguinalis  (L.) Scop. │

ⱴכ꜡ ⌐ ≢Ɽ♇꜡כꜜ ↄ ↕╣≡™√≤↕╣⁸ ⌂ↄ≤╙ 19 ╕≢│ ꜜ

≢Ɽ♇꜡כ ↕╣≡™√ 7.7 ⁹ ≢│◌◦Ⱶכ◖─▪◦꜡≥ꜟכ◌◘☻ ≢

↕╣≡™╢ ⅜№╢⅜⁸ ⌂⅜╠◌◦Ⱶכꜟ ≢⅔ ⌐⅛⅛╢↓≤⅜≢⅝⌂⅛

∫√⁹ ▪ⱨꜞ◌≢│ ─ⱨ◊♬○ D. exilis  (Kippist) Stapf. ≤Ⱪꜝ♇◒ⱨ◊♬○

D. iburua  Stapf. ⅜ ↕╣≡™╢⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

5 ▬◑ꜞ☻ כꜙ◐ ⌐⅔↑╢  

 ◖ꜟⱠ⁸◖ꜝ♥▫⁸◐ⱦ⌂≥─♃▬ⱪ ╩ ⇔≡⁸ ─ ╩ ⇔√ 2005 ⁹

◖ꜟⱠ─ ╩ ⇔√≤↓╤⁸ ─ ≤ ™ ≢ ⌐ ™ ⅜№∫√⁹ ▬

fi♪ ─ │ ↑≈ ⅜ ↄ⁸ ≢№╡⁸ ─ ⅜ ≤ ⅎ√⁹ ⅜

™√ ─ │ ≢№╢≤ ⇔√⁹  

◖ꜝ♥▫─ │ ⅝ↄ⁸◐fi◄ⱡ◖꜡⅛╠◖♠Ⱪ◐fi◄ⱡ◖꜡╕≢ ╪≢™√⁹Bor─

╙№╡⁸T.Kope─ ╙№∫√⁹ ↄ ⌂™ ─ ─ ╙№∫√⁹

≢⁸◘ⱴ▬⅛◖♪ꜝ⌐ ⇔≡ ⌐⌂∫√≤─ │↓─ ⅛╠

↕╣╢⁹⇔⅛⇔⁸○ꜞ♇◘ ≢│◘ⱴ▬⅜ ↄ⁸◖♪ꜝ≤─ ╙№∫√⅜⁸◌ꜟ♫♃◌

≢│ 1 ─╖⇔⅛⌂⅛∫√⁹Nirgir ⌂≥─ ⌐│ ⅜ ↄ⁸ ⅜ ™╙─╙№╡⁸

◖♪ꜝ ╙◖ꜟⱠ⌐ ⇔≡╟™∞╤℮⁹ 

◙ꜝ♠◐◄ⱡ◖꜡│ ⅜ ↄ ≢№╢⅜⁸ ⅜ ⅝⅛∫√⁹ 

 

 

 

7.7.  ꜝ▬◦ꜗfi─  

Digitaria sanguinaris  ─ ≢№╢⅜⁸ꜝ ▬◦ꜗfi≤™℮ ♃

Ⱶꜟה♫♪▲ ⁸1917  
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7.4.  ◖ꜟⱠ 

◖ꜟⱠ Brachiaria ramosa  (L.) Stapf .│ ≢⁸▬fi♪─ ♠כ● ⌐

∆╢ ⌐ ↕╣≡™╢⁹ ╕≢◌ꜟ♫♃◌ ≤▪fi♪ꜝהⱪꜝ♦◦ꜙ ─ ─

≢ 8, כ◌כ◄000 ↕╣≡™√⁹1996 ─ ≢╙↓─ ≢ ↕╣ ↑

≡⅔╡⁸Ᵽכ◐⁸◘כ♪⁸▫♥꜡╛♩כꜟ⅔╟┘☻♫♇◒ ⌂≥ 9 ─ ─

≤⇔≡ ™╠╣≡™╢⁹◖ꜟⱠ│⁸ ⁸ ▪☺▪⌐ ↄ ⇔⁸ ⁸ⱪꜝfi♥כ◦ꜛfi

─ ╛ ⌂≥─ ⅛╠⁸ ⁸ ™≢◦◖◒ⱦ◄⁸◘ⱴ▬⌂≥─ ⌐ ≤

⇔≡ ⇔⁸ ≤⇔≡ ↕╣╢╟℮⌐⌂╡⁸ ⌐ ™─≢ ─ ╩ ⇔⁸

↕╠⌐ ≤⇔≡ ↕╣╢ ⌐⌂∫√⁹ 7.2.d ⅔╟┘ 7. 9⌐ ∆╟℮⌐⁸

│ ╟╡╙ ⅜ ≢ ⅝ↄ⁸ ⅜ ™⁹ ⌐ ⇔ↄ ╣⁸

⅜ 2 ╣┌ ⌐ ╢≤ ╦╣≡™╢⁹ ▬fi♪≢│ ↕╣╢↓≤⅜ ™⅜⁸

╙ ∫≡ ≢⁸ ⌐ ⅎ┌ ™≡ ∆╢─╖≢№╢⁹  

│⁸◌ꜟ♫♃◌ ⁸▪fi♪ꜝהⱪꜝ♦◦ꜙ ⅔╟┘♃Ⱶꜟה♫♪▲ 1985⁸

1996⁸1997 ⁸ⱴⱢꜝ◦ꜙ♩ꜝ ⅔╟┘○ꜞ♇◘ 1987 ⁸ⱴ♇♦▫ꜘהⱪꜝ♦◦ꜙ ⅔╟

┘ⱦⱢכꜟ 1989 ⁸↕╠⌐⁸ⱥⱴ♅ꜗꜟהⱪꜝ♦◦ꜙ ꜙ◦♦ꜝⱪהꜟ♃♇►┘╟⅔

1996 ⌐⅔™≡ ⇔√⁹◖ꜟⱠ│◌ꜟ♫♃◌ ≤▪fi♪ꜝהⱪꜝ♦◦ꜙ ─

∞↑≢ ↕╣≡™√⁹◖ꜝ♥▫─ │◌ꜟ♫♃◌ ≤▪fi♪ꜝהⱪꜝ♦◦ꜙ ⅔

╟┘♃Ⱶꜟה♫♪▲ ─ ⁸○ꜞ♇◘ ─ ⌐ ╠╣≡™√⁹⇔⅛⇔⌂⅜╠⁸ ↄ

⅛╠ ⇔≡™√▪꞉│ ↄ─ ≢ ⅜ ™≡⅝√⁹ ⌐⁸ ⁸ ⁸

⁸⅔╟┘ ⌐ ∆╢ ╩ ─ ⅛╠ ⇔√⁹ ⌐ 1996 ≤ 1997

⌐│⁸◖ꜟⱠ≤◖ꜝ♥▫≢ ╢ ─ ⌂ ╩ ─ ≢ ⌐ ↕∑≡╙

╠∫√⁹ │⁸◌ꜟ♫♃◌ Tumkur ⁸Madhugiri taluk ─ Annerahalli ⁸⅔╟┘

▪fi♪ꜝהⱪꜝ♦◦ꜙ Chittoor ─ Palmaner ─ Jalaripalli ≢№∫√⁹ 

≤ │ ≢ ⇔⁸ ≤ Bangalore ⌐

⇔√⁹ ⁸ ─ ⁸ ─ ⁸⅔╟┘ ⌐ ∆╢ │ ─

⅛╠ ⅝ ∫√⁹ ≤ │∆═≡─ ⌐ ∫≡ ⇔⁸ │

⅛╠ ⇔≡⁸ ≤ ₁─ ⅔╟┘▬◑ꜞ☻─ ◐ꜙ

כ Ⱶ꜠♬▪ⱶה♪כ◦הⱣfi◒⌐ ⇔≡№╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

China

NepalPakistan
Bhutan

Bangladesh

Sri Lanka

W3

UP:W1

Maharashtra: 
W4, Ws3, Ds1

Orissa: W6, Wp1, Wk1, Ws15, 
Mp2, Mk7, Msk1, Ms9, Dk1, Ds3 

Andhra Pradesh: W1, Ws2, Do2, 
Ds4

Tamil Nadu: Ms2, 
Do1, Dsk1, Ds1

Karnataka: 
W2, Dk2, Ds1

Dispersal of 
rice paddy

WB:W1

 

7. 8.   ▬fi♪ ⌐⅔↑╢◖ꜝ♥▫≤ ─  
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1 ◖ꜟⱠ─   

♬◒◐ⱦ Brachiaria  sp.─ │ ▪ⱨꜞ◌≤▬fi♪≢ ⇔≡ ╪∞⁹▪♬ⱴꜟ

ⱨ◊♬○ ♩♇꜠Ⱶה▪♬◑ Guinea millet B. deflexa  (Schumach) C.E. Hubbard│

▪ⱨꜞ◌≢ ↕╣√ ≢№╡⁸◖ꜟⱠ│ ▬fi♪≢ ↕╣√

≢№╢⁹◖ꜟⱠ─ │◌ꜟ♫♃◌ ─ ⁸ ⁸ⱪꜝfi♥כ◦ꜛfi─ ─ ↑√

⁸ ⌐ ⅜╢▬Ⱡ ≢№╢⁹ ─ │ 36 60cm⁸ ─ ⅝↕│ 1.50

1.75mm⁸ ≢⁸ ╠╗⁸ ╢⁸№╢™│ ≢№╢⁹ │ ⅜№╢(Singh 1988) ⁹ 

◌ꜟ♫♃◌ ─ Tumkur ─ ⌐⅔↑╢ │◖ꜟⱠ─ 2 ≤ ⌐ ╦∫≡™

╢╟℮≢№╢⁹ ⌂ │ ≢⁸ ≢№╢⁹ ─ │ ≢⁸

⌐ ─ ⅜№╢ 7.3 ⁹↓─ 2≈─ │ ≤ ⌐╟∫≡─╖

≢⅝⁸∕─ ─ ⁸ ─ │ ⇔≡™╢⁹∆⌂╦∟⁸∕╣∙╣ 17cm⁸

104 ⁸ ↑≈ 7⁸ 15cm⁸ 2 ⁸ ╕≢─ 64 ≢№╢⁹ 

│ B. eruciformis  (Smith) Griseb. ≢⁸ 30 ≢№∫√(Saldanka and Nicolson 

1976)⁹♬◒◐ⱦ ─ │ ⌐≤∫≡ ™ ≢№╢⁹  

 

7. 3.  ◌ꜟ♫♃◌≢ ⇔√◖ꜟⱠ─ ≤  

─ ─  

 

 

⇔√♬◒◐ⱦ 13 7.4 ⌐≈™≡ 1998 ╩ ∫√⁹Ɽ◐☻♃

fi─ │ ≢ ⇔ↄ⁸ ∆╢ ≢№∫√⁹○ꜞ♇◘ ─ │

≢⁸ │ ⅜ ⌂ↄ ⇔≡™╢⅜⁸ │ ⅜ ⅛∫√⁹▪fi♪ꜝה

ⱪꜝ♦◦ꜙ ─ │ ⇔⁸ ⁸♃Ⱶꜟה♫♪▲ ─ │ ∆╢⅜⁸

≢№∫√⁹◌ꜟ♫♃◌ ─ 4 │∆═≡ ⇔⁸ │ ⌂ↄ⁸

3 │ ⇔ↄ⁸↓╣╠─℮∟ │ ⁸ │ ⇔≡™√⁹

│ ⌂ↄ⁸ ⌐ ⇔≡™√⁹ ⇔≡⁸ │ ⅜ ⌂ↄ

⁸ │ ⅜№╢─≢⁸ ≤ ⅎ╠╣╢⅜⁸ ≢╙

⅜ ™ ╙ ╘╠╣√⁹ 

 

 

 

 

 

 

28 38

ΰΜ σΜ

cm 103.9±7.7104.7±1.4

cm 17.0±1.516.8±1.4

↑≈ 7.4±2.16.6±2.1

cm 15.3±1.814.9±1.9

cm 2.1±0.32.2±0.2

╕≢─ 64 64
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7. 4.  ♬◒◐ⱦ  Brachiaria ─  

 
 

∂ ≢ ≤ ╩ ⇔≡ ⇔ 7. 9 ⁸ ⇔≡╖√≤↓╤⁸ ה

─ │ ↑≈ ⅜ ↄ⁸ ≤ ⅜ ⅛∫√ 7.5. ⁹↕╠⌐⁸ ≤

│ ⌐ │ ⌂⅛∫√⅜⁸ ⅜ ∂≡ ⅜ ↄ⁸ ⌐⌂∫≡™√⁹

╛ ╕≢─ ⌐│ ⅜ ⌂⅛∫√ 7.6 ⁹ ─ ⌐№╡⁸╕∞

─ │ ∂≡⅔╠∏⁸↓─ ╩ ⅎ╢ ─ ╙ ⇔≡™⌂⅛∫√⁹ 

 

7. 5.  ♬◒◐ⱦ  Brachiaria ─  

 

 

7. 6.  ♬◒◐ⱦ  Brachiaria ─ ─  

 

89-9-30-2-3M Pakistan ⇔™
India

k87-10-13-4-4 Orissa ⌂™
k87-10-13-4-6B Orissa ⇔™
85-11-3-4-11 Andhra Pradesh ⇔™
85-10-10-26-2-7 Tamil Nadu ⇔™
85-10-11-4-10-1 Karnataka ⌂™
85-10-11-4-10-2 Karnataka ⇔™
96-11-5-2b-4 Karnataka ⌂™
96-11-5-3c-3 Karnataka ⌂™
96-11-5-3c-4 Karnataka ⇔™
96-11-5-4-1 Karnataka ⌂™
96-11-5-4-2 Karnataka ⌂™
96-11-5-4-3 Karnataka ⇔™

↑≈ cm cmFll/Flw
89-9-30-2-3M 16.8±2.3146.6±12.515.4±4.12.2±0.27
k87-10-13-4-4 17.6±6.7140.0±  6.219.2±3.82.1±0.39.1
k87-10-13-4-6B 11.8±3.6140.6±  8.117.7±2.12.0±0.38.9
85-11-3-4-11 14.0 142.2 4.0 0.9 4.4
85-10-10-26-2-7 11.4±3.0165.8±18.415.6±2.21.8±0.48.6
85-10-11-4-10-1   7.6±3.2187.6±14.214.8±3.82.3±0.46.4
85-10-11-4-10-2   7.0±2.7170.8±15.813.4±2.92.3±0.55.8
96-11-5-2b-4   8.6±5.0152.2±  5.516.1±4.32.5±0.46.1
96-11-5-3c-3   9.0±4.1169.7±26.018.0±2.92.4±0.47.5
96-11-5-3c-4 8.0 104.2 14.0 1.3 10.7
96-11-5-4-1   8.8±2.6182.2±  7.415.1±3.02.1±0.47.2
96-11-5-4-2   6.4±4.4173.7±36.314.2±1.22.1±0.46.7
96-11-5-4-3   7.0±3.7182.0±29.216.2±0.52.3±0.57.0

cm cm Pl/Pw ╕≢─
89-9-30-2-3M 15.4±4.3  5.7±1.62.7   68.2±4.1
k87-10-13-4-4 20.3±0.9  4.4±3.54.7   64.8±0.8
k87-10-13-4-6B 18.7±2.0  9.4±1.32.0   65.0±1.2
85-11-3-4-11 14.0 9.4 1.5 0.6 100
85-10-10-26-2-7 19.7±1.6  5.7±3.03.5 2.0±0.2  95.2±3.1
85-10-11-4-10-1 15.0±1.2  4.1±1.53.7 2.0±0.6101.0±1.4
85-10-11-4-10-2 17.9±1.610.7±2.01.7 2.0±0.6101.6±1.3
96-11-5-2b-4 16.0±1.3  2.3±0.77 1.7±0.5  76.6±1.5
96-11-5-3c-3 19.2±1.5  3.7±1.25.2 2.1±0.3  71.4±2.9
96-11-5-3c-4 20.2 12.2 1.6 63.0
96-11-5-4-1 16.8±1.6  3.2±1.85.2 1.9±0.3104.4±3.7
96-11-5-4-2 17.0±1.611.1±2.91.5 2.0±0.5104.8±2.5
96-11-5-4-3 17.8±1.010.9±1.71.6 2.0±0.3103.0±2.8
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7.5.  ◖ꜝ♥▫ 

◖ꜝ♥▫│ ▬fi♪≢ ⁸◘ⱴ▬≤ ↕╣≡™╢ ≢№╢( 7.2 )⁹

─◐fi◄ⱡ◖꜡│ ≢╙↔ↄ№╡┤╣√ ≢№╢⅜⁸▬fi♪≢│ ↑√ ⁸ ╛

⌐ ⇔≡™╢⁹↓─ ≢│ ≤⇔≡ S. pumila │ ╩◐fi◄ⱡ◖꜡≤⇔⁸↓

─ ∞↑╩ ─ ⌐ ∫≡◖ꜝ♥▫ korati ≤ ∆↓≤⌐∆╢⁹ 

◌ꜟ♫♃◌ ⁸♃Ⱶꜟה♫♪▲ ⅔╟┘▪fi♪ꜝהⱪꜝ♦◦ꜙ ─ ⌐⅔↑╢

─ ≢⁸◐fi◄ⱡ◖꜡─ 3 ⅜ ≢⅝√⁹ ≈│⁸ ⌐◘ⱴ▬≤≤╙⌐

⅜ ╠╣╢ ◖ꜝ♥▫≢⁸ ─ ⅜№╡⁸ │ ↄ⁸ ↑≈ ⅜ ™⁹↓─

│⁸ ™ 11 ⁸ ─ 34 ⁸ ─ ↑≈ 43 ⁸ ™

↕ 31 ⁸ 1 ╩╙∫≡™╢⁹ ╕≢─ 73 │ ↄ⁸ ∆╢ ↓

─ │◖♪ꜝ ─ ╕≢─ ⌐ ⇔≡™╢⁹ ≈│⁸◘ⱴ▬≤◖♪ꜝ⌐ ∆╢

≢№╡⁸╗⇔╤ ™ 10 ≤ ™ ─№╢ ─ ╩╙∫≡™╢⁹ ≈│⁸

™ 6 ╩╙∫√ ≢⁸ ⌐ ⇔™ ∆╢ ↕⌂ ╩╙∫≡™╢⁹○ꜞ♇◘

≢│⁸ ◖ꜝ♥▫│◘ⱴ▬─⁸╗⇔╤ ∫√ ⌐⇔┌⇔┌ ⇔≡™╢⁹↓─

│ ™ ≤ ─ ─ 2 ⌐ ≢⅝╢⁹ ─ ™ │ │ ╛◦◖

◒ⱦ◄⁸◘ⱴ▬⁸⅔╟┘◖♪ꜝ─ ⌐ ⇔≡™√⁹ ▬fi♪─ ≤ ⇔≡⁸○ꜞ

♇◘ ─ │ ↄ ™ ⁸ ™ ⁸ ™ ⁸ ™ ╩╙∫≡™√ (Kawase 1987; 

Kobayashi 1987, 1989)⁹ 

 

◖ꜝ♥▫─  

◐fi◄ⱡ◖꜡ Setaria  pumila (Poir.) Roem. et Schult. (syn. S, glauca)│

≢⁸ ⌐ ⌐ ∆╢ ─ ≢№╡⁸ 2n=18,36,72)╙≤╙⌂™

⌂ ≢№╢⁹ 30 60 №╢⁹ │ ≢ ⌐ ⅜≈⅝⁸ ─ ⁸2.5

7. 9.  ◖ꜟⱠ─  

(a)  ◌ꜟ♫♃◌ ─ Tumkur ─◖ꜟⱠ─

(b) cp ⁸ op ⁹ 
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10cm⁸ │ ⁸ ⌐ ⅛ ™ ≢№╢⁹⅛⌂╡ ⌐№╢▬Ⱡ ≢ 700m╕

≢⁸ ⌐ ⁸ ⁸ ⇔√ ⌐ ⅎ≡™╢⁹ ( 3 )│ ™ ⅛ ≢№╢⁹

⅜◐fi◄ⱡ◖꜡╩ ≈↑╢≤ ╦╣≡™╢(Achariyar 1921 ⁸Singh 1988)⁹ 

▬fi♪─◐fi◄ⱡ◖꜡│ ⌐ ≢⅝╢⁹ 1 │⁸ ™ ╩╙∟⁸ ⇔™

╩ ⇔⁸ ⌂≥─ ⌐ ⇔≡™╢ ≢№╢⁹ 2 │⁸◖♪ꜝ⅛◘ⱴ▬

⌐ ⇔≡™╢ ≢№╢⁹ 3 │⁸◘ⱴ▬≤ ↕╣≡™╢ ≢№╢⁹↕╠

⌐ ⌐ ─ ╩ ╢≤⁸ ™↓≤⌐◖ꜝ♥▫│ ╙ ⌂ ─

╩ ∫≡™╢╟℮⌐ ⅎ╢⁹ ≈│⁸○ꜞ♇◘ ⌐⅔™≡ ⌐▬Ⱡ ⁸◦◖◒ⱦ◄⁸

◖♪ꜝ⌂≥─ ⌐ ⇔⁸ ≤⌂∫√ ─ ≢№╡⁸ ≤⇔≡─╒⅛

⌐╒╓ ─ ⌐ ⇔≡ ≤⇔≡╙ ↕╣≡™╢⁹╙℮ ≈│⁸◘ⱴ▬─ ⌐

⇔≡ ≤⌂╡⁸↕╠⌐◌ꜟ♫♃◌ ≤♃Ⱶꜟה♫♪▲─ ⌐⅔™≡

◘ⱴ▬≤ ↕╣⁸╒╓ ─ ⌐ ⇔≡™╢ ≢№╢⁹↓╣│ ∆╢╟

℮⌐⁸◘ⱴ▬≤ ⇔≡ bhat ⌂≥ 6 ─ ⌐ ™╠╣≡™╢⁹ ≤ ∆╢

≤⁸ ⅜ ↄ 10 ⁸ ⅜ ⇔≡⅔╡⁸ ⁸ ─ ⌂≥≢ ╙

∂≡™╢⁹≤╡╦↑⁸◘ⱴ▬≤ ─ ≤ ⅜ ⇔≡™╢◖ꜝ♥▫─ │ ─

╠⅛↕≤≈╛⌐╟∫≡─╖ ≢⅝╢ │ ™⁹ 

 

2 ⌐⅔↑╢  

ᵑ ▬fi♪≢─ ≤  

◖ꜝ♥▫─ ↄ─ ≤ │ 1983 ⁸▬fi♪ ≢─ ⌐╟∫

≡ ⇔≡⅝√⁹ ⌂ │⁸1985 ⁸1987 ⁸1996 ⁸⅔╟┘ 2001 ⌐◌ꜟ

♫♃◌ ⁸▪fi♪ꜝהⱪꜝ♦◦ꜙ ≤○ꜞ♇◘ ≢ ∫≡⅝√⁹  

◖ꜟⱠ≤◖ꜝ♥▫─ 1996 ╩⁸ ╩ ∆╢√╘⌐⁸▬fi♪⁸Ᵽ

fi●꜡כꜟ Bangalore⌐№╢ ─ ≢ ⇔√⁹↓╣╠─ │ 1997 1

13 ⌐⁸ 2.25 3.0m2 ⌐ ™√⁹ │ 30 ⁸ 10 ≢ ≡√⁹

(40:20:0 Kg NPK/ha) ╩ √╡ 40.5g ⇔√ 7.10 ⁹◖ꜟⱠ─ 28

⁸ 38 ╩ ≢ ⌐ ╪≢⁸ ⁸ ⁸ ↑≈ ⁸ ⁸ ⁸

⅔╟┘ ╕≢─ ╩ ⇔√ 7.3 ⁹  

 

7. 10.  Ᵽfi●꜡כꜟ ─ ≢─  
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◖ꜝ♥▫⌐≈™≡│ 7.7 ≤ 7.11 ⌐ ⇔√⁹7.4 ─◖ꜟⱠ≤ ∂ↄ⁸◖ꜝ♥▫─

5 ⁸∆⌂╦∟⁸◘ⱴ▬ ─ ⁸◖♪ꜝ ─ ⁸◖♪ꜝ⌐ ↕╣╢

╩ ⅛╠ ⌐ ╪∞ 7.9 ⁹◌ꜟ♫♃◌ ≢ ⇔√ ≢ ⇔√⁹◘

ⱴ▬ ─ │ ⅜ ⇔ↄ⁸ │ 6.1 ≢ ™⁹ │ 2.0 ≢ ↕ↄ⁸ 73.8

⁸ ↑≈ 40.4 ≢ ™⁹ 17.1 ⁸ 0.5 ≢⁸ ↕™⁹ ╕≢─ │

51 ≢ ≢№╢⁹ 

⁸◖♪ꜝ─ ─ │ ⅜ ↄ⁸ 10.4 ≢ ↄ⁸ │

⇔≡ 6.5 ≤ ™⁹ │ 2.5 ≤ ⅝ↄ⁸ 90.5 ≤ ™⁹ ↑≈ │ 20.0

≤ ⌂™⁹ │ ⅝ↄ⌂╡⁸ ╕≢─ │ 61 ≢ ≢№╢⁹ 

◖♪ꜝ≤ ─ ◖ꜝ♥▫│ ⅜ ™⁹ │ 11.1 ⁸ 33.9 cm≤

ↄ⌂∫≡™╢⁹ ╙ 2 ≤ ↄ⌂∫≡™╢⁹ 75.8 ⁸ ↑≈ 43.0 ≤ ™⁹

│ ↕ 31.0 ⁸ 1.1 ≢ ⅝™⁹ ╕≢─ │ 73 ≢ ≢№╢⁹ 

7.11.©⌐ ╠╣╢╟℮⌐⁸ ─ │ ™⅜⁸ ─ │◖♪ꜝ

◖ꜝ♥▫≤ ∂ↄ ™⁹◘ⱴ▬ ◖ꜝ♥▫│ ≤ ∂╒≥⌐ ™⁹  

 

7. 7.  ◌ꜟ♫♃◌ ≢ ⇔√◖ꜝ♥▫─ 3 5 ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◘ⱴ▬ ─ ◖♪ꜝ ◖♪ꜝ≤ ─

ΰΜ ‰Μ Μ

cm 6.1˶0.6 10.4˶0.4 11.1˶1.3

cm 29.0 30.5 33.9

1ӟᴞ ΣΣϢζ1 2

mm 5.5 6.5 5.0

mm 2.0 2.5 3.0

73.8˶11.3 90.6˶5.1 75.8˶5.3

↑≈ 40.0˶10.6 20.0˶3.5 43.0˶9.7

17.1˶3.3 22.8˶4.5 31.0˶4.6

0.5˶0.1 0.8˶0 1.1˶0.1

╕≢─ 51 61 73
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≤ ─ │⁸ ⌐⅔↑╢ ⌂ ─ 4◌ ≢⁸ ⌐

∆╢▬Ⱡ ─ ─ ⌂≥╩ ♩כꜝ♪◖⁸⌐╘√╢∆ ⌐╟╡∕╣∙╣ 5 1m2

─ ╩⇔√⁹ ─ m²⌐≈™≡ ╢≤ 7. 8 ⁸site1 ─ │

∕╣∙╣◘ⱴ▬ 59%⁸◖ꜝ♥▫ 33%⁸ Brachiaria  sp. 8% ≢⁸ ─ site 2─

│∕╣∙╣◘ⱴ▬ 25%⁸◖ꜝ♥▫ 74%⁸ Brachiaria  sp. ╦∏⅛ ≢№∫

√⁹site 3│◦◖◒ⱦ◄ ≢⁸site │◘ⱴ▬─ ⌐◖ꜝ♥▫─ ⅜ ⌐

⇔≡™√⅜⁸ ─ ≢∕╣│ 3 5 ⌐ ⅞⌂⅛∫√⁹ 

 

 

 

 

 

White 
panicle

Brown 
panicle

Weed Mimic companion weed    Ds-K       Dk-K      

a

b

c

 

7. 11.  ▬fi♪⌐⅔↑╢◖ꜝ♥▫─  

◖♪ꜝ≤ ─◖ꜝ♥▫ (a) ⁸◘ⱴ▬≤ ─◖ꜝ♥▫ (b) ⁸◌ꜟ♫♃◌⌐⅔↑╢◖ꜝ♥▫─

(c) ⁸ ⁸◘ⱴ▬≤ ─ Ds- K⁸◖♪ꜝ≤ ─ Dk- K⁹  
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7. 8.  4◌ ⌐⅔↑╢ m2  

 

 

⌐╟∫≡ ↕╣√ ─ ─ ╩ ⇔√⁹↓╣╠─ │▪fi♪ꜝהⱪꜝ

♦◦ꜙ ⌐⅔™≡⁸Kuppampalya ─◘ⱴ▬ ⅔╟┘ Jalaripalli ─◖ꜝ♥▫

≢ ↕╣≡™√ 7.9 ⁹◘ⱴ▬ ─ 5,322 ╩ ⇔√≤↓╤⁸98.6 ⅜

◘ⱴ▬─ ≢⁸◖ꜝ♥▫─ │√∫√─ 1 ⁸♃♦ ⅜ 70 1.3 ⇔≡™

√⁹ 

≢⁸◘ⱴ▬≤◖ꜝ♥▫─ ─ │ 4,422 ╩ ⇔√≤↓╤⁸◘ⱴ▬─

│ 70.1 ≢⁸◖ꜝ♥▫─ │ 26.8 ⇔≡™√⁹ ⅎ≡⁸◦◖◒ⱦ◄─ │

0.4 ⁸♃♦ │ 2.5 ⇔≡™√⁹◘ⱴ▬≤◖ꜝ♥▫─ ≢ ⇔√ ⌐⅔↑

╢ │∕─ ─ ⌐╟∫≡ ∆╢≤ ⅎ╠╣╢⅜⁸ 7.9╩ ╢ ╡⁸◖ꜝ♥▫

─ ⅛╠╖≡⁸ ≤⇔≡─ │ ⌐ ™≤ ⅎ╟℮⁹⁹  

 

7. 9.  ◘ⱴ▬ ≤◘ⱴ▬ה◖ꜝ♥▫ ─ ─  

 

◘ⱴ▬ ◖ꜝ♥▫ ◦◖◒ⱦ◄ ◖ꜟⱠ Digitaria  sp.
Site 1 01-10-8-2 (805m alt.) Cittoor, Andhra Pradesh

163.5 90.75 0 22 0.25 276.5
s.d. 76.43 36.48 24.99 0.5 75.54

78-264 55-141 0-56 0-1 191-355
% 59.13 32.82 0 7.96 0.09 100

77.38 66.88
s.d. 7.63 10.17

Site 2 01-10-9-1 (690m alt.), Cittoor, Andhra Pradesh 
105.5 312.25 0 0.75 1 419.5

s.d. 68.83 60.91 0.5 0.82 68.98
30-172 240-368 0-1 0-2 352-517

% 25.15 74.43 0 0.18 0.24 100
76 68.25

s.d. 24.07 15.37

Site 3 01-10-17-1 (855m alt.) Kundli, Orissa
1.75 1.5 42.25 0 0.25 45.75

s.d. 0.96 1 6.85 0.5 26.12
1-3 1-3 34-50 0-1 46-101

% 3.83 3.28 92.35 0 0.55 100

Site 4 01-10-19-3 (375m alt.), West Polehorebrdle, Orissa
40.5 2 0 0 0 45.75

s.d. 8.23 1.63 20.59
30-50 0-4 40-86

% 95.29 4.71 0 0 0 100

◘ⱴ▬ 5249 98.6 3100 70.1

◖ꜝ♥▫ 1 ⇔ 1187 26.8

◦◖◒ⱦ◄ 0 0 17 0.4

A♃♦ 70 1.3 112 2.5

B◐◒ 0 0 6 0.1

C 1 ⇔ 0 0

D 1 ⇔ 0 0

5322 4422

KuppampalyaJalaripalli
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ᵒ ≢─  

⌐│▬fi♪ ⌐⅔↑╢ ⌐╟∫≡ ⇔√ ─ ≤⇔≡⁸60

╩ ╪≢⁸ ⁸ ╩ ∆╢√╘⌐ ─●ꜝ☻ ≢ ⇔√⁹

7. 10─ Ds- A⅛╠ 60Ds- A ╕≢─ Setaria pumila  60 ╩ ™√⁹↓╣╠─

│ ≢ ה ╩ ⇔⁸ ⁸ ⁸ ⅔╟┘

╩ ⇔≡⁸ ∂ ≢ ⇔√╙─╩ ╗⁹60 ∕╣∙╣ 10 ╩⁸2002 6 6

⌐ ⌐ 8 ⁸ 2 ≢ ™√⁹ 2 ⌐⁸ ╩ ⌐⁸ 30

⁸ 15 ≢ ⇔√⁹ (N:P:K = 8:8:5) ╩ 100g m2 ⇔√⁹ 

⌐⅔™≡ ⌐ ⇔≡™╢ ─ ♃▬ⱪ intra - specific types ╩ ⌂

⅛╠ ≡⁸ ≢ 4 ≈⌐ ⇔√⁹↕╠⌐ ⌐╟∫≡ ⇔≡⁸

╩ W⁸ Wx⁸ Mx ⅔╟┘ Dx ⌐ ⇔

√⁹ │ 7.10 ⅔╟┘ 7.8 ⌐ ⇔√⁹ │ 7.11 ≤ 7.13 ⌐ ⇔√ ⅛╠

╪∞⁹⌂⅔⁸ ─ ⌐ ⇔√ │ ─ ╩ ∆⁹  

⁸ ⁸◖♪ꜝ≤ ─ ┼─ ⁸⅔╟┘◘ⱴ▬≤

⁸↓╣╠∕╣∙╣ 5 ⌐≈™≡ ─ ╩ ⌐ ⇔√⁹ ↑≈ ⁸ ⁸ ⁸

╕≢─ ⁸ ─ ↕≤ ⁸ ─ ⁸ ─ ⁸⅔╟┘ 10 ↔≤─

⁹ │ PANTONE Formula Guide ─ ≤ ⇔≡⁸╟╡ ⅛⌂

│♃כ♦─╠╣↓⁹√⇔≥ כ♃☻ꜝ◒≥ Ward ╩ ™≡ ⇔√

SPSS version 21⁸IBM Corp)⁹ 
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7. 10.  ◖ꜝ♥▫─ 1 1998  

 

ה

85-10-31-3-12 1Ds-A ◦◖◒ⱦ◄≤ ↕╣√◘ⱴ▬ Duggamvapalli, Andhra Pradesh
k87-9-28-9-4 2Ws-M ◘ⱴ▬ Kumbharoshi (800m), Maharashtra 
k87-9-28-9-6 3Ws-M ◘ⱴ▬
k87-10-1-7-8 4Ds-M ◘ⱴ▬ 16km from Lanja (200m), Maharashtra
k87-10-3-3-1 5W-M ™ Gabi (650m), Maharashtra
k87-10-3-5-7 6Ws-M ◘ⱴ▬ Nadagao village (541m), Maharashtra
k87-10-4-6-7 7W-M ▬Ⱡ 8km W from Kolhapur (600m), Maharashtra
k87-10-5-10-5 8W-M ▪꞉ Udtare village (652m), Maharashtra
k87-10-5-10-6 9W-M ▪꞉ Udtare village (653m), Maharashtra
k87-10-9-1-1 10Ms-O ◘ⱴ▬ Sunabeda (895m), Orissa
k87-10-9-1-6 11Ms-O ◘ⱴ▬
k87-10-9-1-7 12Ms-O ◘ⱴ▬
k87-10-9-1-8 13Ms-O ◘ⱴ▬
k87-10-9-2-2 14Wsk-O ◖♪ꜝ≤ ─◘ⱴ▬ Kundali village (875m), Orissa
k87-10-9-5-6 15Ws-O ◘ⱴ▬ Potang (895m), Orissa
k87-10-10-2-1 16W-O ™ 7km from Sunabeda (900m), Orissa
k87-10-10-5-5b 17Ws-O ◘ⱴ▬ 2km of Boiparigurha (608m), Orissa
k87-10-10-5-6b 18Ws-O ◘ⱴ▬
k87-10-10-5-10d 19Ws-O ◘ⱴ▬
k87-10-10-5-13A 20Ws-O ◘ⱴ▬
k87-10-10-5-13B 21Ws-O ◘ⱴ▬
k87-10-10-5-14e 22Ds-O ◘ⱴ▬
K87-10-10-5-16A 23Ds-O ◘ⱴ▬
k87-10-10-5-16B 24Ds-O ◘ⱴ▬
k87-10-10-6-8 25Ws-O ◘ⱴ▬ Beragaon, 12km of Koraput (605m), Orissa

k87-10-11-2-2 26Mk-O ◖♪ꜝ
Anchalguda village, 20km of Kolaput
(870m), Orissa

k87-10-11-2-3 27Dk-O ◖♪ꜝ
k87-10-11-2-5 28Mk-O ◖♪ꜝ
k87-10-11-6-7 29Ws-O ◘ⱴ▬ Damaniganda village (728m), Orissa
k87-10-11-6-8 30Ms-O ◘ⱴ▬
k87-10-12-2-3 31W-O ™ Sagada village (240m), Orissa
k87-10-12-2-7 32W-O ™
k87-10-12-5-4 33Ws-O ◘ⱴ▬ 47km NW of Bhawanapatna (690m), Orissa
k87-10-12-5-5 34Ws-O ◘ⱴ▬
k87-10-12-5-7 35Ms-O ◘ⱴ▬
k87-10-12-5-8 36Ws-O ◘ⱴ▬
k87-10-12-6-2 37Wp-O ◖♪ꜝ ─▬Ⱡ Balsora village (690m), Orissa
k87-10-12-6-3 38Mp-O ◖♪ꜝ ─▬Ⱡ
k87-10-12-6-4 39Mp-O ◖♪ꜝ ─▬Ⱡ

k87-10-12-7-4 40Ws-O ◘ⱴ▬
Duliguda village,11km of Gopalpur(922m),
Orissa

k87-10-12-7-5 41Ws-O ◘ⱴ▬
k87-10-12-8-4 42Ws-O ◘ⱴ▬ Dakuta (937m), Orissa
k87-10-13-4-14 43Wk-O ◖♪ꜝ Puda Pali village (269m), Orissa
k87-10-13-5-6 44Mk-O ◖♪ꜝ 12km of Kharhiar (272m), Orissa
k87-10-13-5-11 45Mk-O ◖♪ꜝ
k87-10-14-2-1 46W-O ™ Mandiapadar village (139m), Orissa
k87-10-14-2-3 47W-O ™
k87-10-14-2-4 48W-O ™
k87-10-14-4-3 49Mk-O ◖♪ꜝ Budhitadar village (146m), Orissa
k87-10-15-1-6 50Mk-O ◖♪ꜝ Ramisarda Tilemal (149m), Orissa
k87-10-16-2-3 51Ms-O ◘ⱴ▬ Kolarapaju village (766m), Orissa
k87-10-16-2-4 52Ms-O ◘ⱴ▬

k87-10-16-3-4 53Mk-O ◖♪ꜝ
Bekarakhol village, 30km of Phulabani
(522m), Orissa

k87-10-16-5-4 54Ms-O ◦◖◒ⱦ◄≤ ↕╣√◘ⱴ▬ 4km from Tikaball (569m), Orissa
k87-11-7-0-26 55W-W ™ Kalimpong, West Bengal

96-11-5-1a-2 56Dk-K ◖♪ꜝ ⌐ ⇔ ⇔√ Kalidevapura, Karnataka

96-11-5-2b-6 57Ds-K ⇔◘ⱴ▬⌐ Madhagiri, Karnataka

96-11-5-7-2 58Dk-K
◖♪ꜝ⌐ ⇔√1 ⁸ ⇔
№╢

97-4-12-2-2 59Ds-A ◘ⱴ▬ Jalaripalli, Andhara Pradesh
97-4-12-2-3 60Ds-A ◘ⱴ▬

≤ : W, ; M, ; D, .  : s, ◘ⱴ▬; k, ◖♪ꜝ; p, ; o, ∕
─ .  : A, ▪fi♪ꜝהⱪꜝ♦◦ꜙ ; K, ◌ꜟ♫♃◌ ; M, ⱴⱢꜝ◦ꜙ♩ꜝ ; O, ○ꜞ♇◘ ; P, Ɽ◐☻
♃fi; T, ♃Ⱶꜟה♫♪▲ ; U, ►♇♃ꜟהⱪꜝ♦◦ꜙ ; W, ⱬfi●ꜟ .
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ᵓ ◖ꜝ♥▫─ ⅔╟┘      

◖ꜝ♥▫⌐│ 7.10 ⌐ ⇔√╟℮⌐⁸◖♪ꜝ≤ ↕╣≡™╢ Dk⁸

◘ⱴ▬≤ ↕╣≡™╢ Ds⁸ M⁸╕√◐fi◄ⱡ◖꜡ W⌂≥⅜

№╢⁹ ≤ ╙ ∂ↄ ≢╙⁸ ≤ ─√╘⌐ ≤⇔≡

⌐ ↕╣≡™╢⁹↓╣╠─ │⁸ ⱬfi●ꜟ W⁸○ꜞ♇◘ O⁸ⱴⱢꜝ◦ꜙ♩

ꜝ M⁸▪fi♪ꜝהⱪꜝ♦◦ꜙ A⁸◌ꜟ♫♃◌ K≢ ⇔√⁹ ─ ─ │

◘ⱴ▬ ⁸◖♪ꜝ ⁸ ⁸∕─ o≢ ⇔√⁹ ⇔√ 60 ─ │ 7.1 1

⌐ ⇔⁸↓╣╩ ™≡ 7.12 ⁸ 7.13 כ♃☻ꜝ◒⁸ 7.14

╩ ∫√⁹ 

╕∏⁸◖ꜝ♥▫─ ⌐≈™≡ ∆╢ 7.11 ≤ 7.12 ⁹ ↑≈ ⅛╠

≡™ↄ≤⁸ ↑≈ │ ⅜≤≡╙ ⅝ↄ⁸ ⌐ ™ ╩ ⇔≡™√⅜⁸

─ ↑≈ ⌐ ⌂ │ ╠╣⌂™⁹◘ⱴ▬ Ds⁸◘ⱴ▬

Ms⁸⅔╟┘◘ⱴ▬ Ws│ ↑≈ ─ │⅔⅔╟∕ 22 24≢№╢⅜⁸≥╣

╙ ⅜≤≡╙ ⅝ↄ⁸⅔⅔╟∕ 58 66≢№∫√⁹ ⁸◖♪ꜝ Dk⅔╟

┘◖♪ꜝ Mk│ ↑≈ ─ │⅔⅔╟∕ 20 23≢№╢⅜⁸ │

⅔⅔╟∕ 40≢⁸◘ⱴ▬ ╟╡╙◖♪ꜝ ─ ⅜ ↑≈ ─ ⅜ ™⁹ ↑≈ ⌐≈™≡

│ ⅜ ™≤ ℮↓≤≢№╢⁹ 

Ds 8 Dkה 3 ≤╙⌐⁸ │ 141 143 ≢⁸ ╙ ↄ⁸

≢№╢⁹ Ms 9 ≤ Mk 7 ─ │ 150 154 ≢⁸Mp 2

─ │ 170 ╒≥≢⁸∕╣∙╣ ─ ⌐ ⇔≡™╢╟℮∞⁹ 

⌐ ∫≡ ה ╩ ∆╢≤⁸◘ⱴ▬ ─◖ꜝ♥▫ Ds│ 13.1 ה

1.4 ⁸ Ms│ 12.0 1.3ה ⁸ Ws│ 9.5 1.4ה ⁸↕╠⌐

W│ 10.0 1.3ה ≢№╡⁸ ⌐⅔™≡ ╠⅛⌐ ⅜ ⇔≡™╢↓≤⅜

↕╣≡™╢⁹ ≢⁸◖♪ꜝ ─◖ꜝ♥▫ Dk│ 11.5 1.6ה ⁸

Mk│ 10.1 1.4ה ≢№∫√⁹◘ⱴ▬ ─ ≤ ∆╢≤⁸◖♪ꜝ ─ │ ─

│ ⌂ↄ⁸ ™⅜ ™ ⌐№∫√⁹ 

⌐ ה ⌐≈™≡│⁸◘ⱴ▬ ─◖ꜝ♥▫ Ds│ 33.7 0.8ה ⁸

Ms│ 26.9 1.0ה ⁸ Ws│ 22.4 0.8ה ⁸↕╠⌐ W│ 22.8

0.9ה ≢№╡⁸ ⌐⅔™≡ ╠⅛⌐ ⅜ ⇔≡™╢↓≤⅜ ↕╣≡™

╢⁹ ≢⁸◖♪ꜝ ─◖ꜝ♥▫ Dk│ 28.0 0.9ה ⁸ Mk│ 24.2

0.8ה ≢№∫√⁹◘ⱴ▬ ─ ≤ ∆╢≤⁸◖♪ꜝ ─ │ ⅜ ↕⅛∫

√⁹ 

╩ ⅎ╢ ─ ⌐≈™≡│⁸◘ⱴ▬ ─◖ꜝ♥▫ Ds│ 1.5 ⁸

Ms│ 2.0 ⁸ Ws│ 1.5 ⁸↕╠⌐ W│ 1.4 ≢№∫√⁹ ≢⁸

◖♪ꜝ ─◖ꜝ♥▫ Dk│ 1.6 ⁸ Mk│ 1.4 ≢№∫√⁹√∞⇔⁸

Ds╩ ↔≤⌐ ╢≤⁸ⱴⱢꜝ◦ꜙ♩ꜝ ─ 1.2 ⁸○ꜞ♇◘ ≢│ 1.5 1.8 ⁸

▪fi♪ꜝהⱪꜝ♦◦ꜙ ≢│ 1.4 1.7 ◌ꜟ♫♃◌ ≢│ 1.6 ⁸ ⁸ Dk≢│○

ꜞ♇◘ 1.6 ⁸◌ꜟ♫♃◌ 1.6 1.7 ≢№∫√⁹⇔√⅜∫≡⁸ⱴⱢꜝ◦ꜙ♩ꜝ ─

╩ ∆╣┌⁸ ─ │ ≢ ↄ⌂∫≡⅝√≤ ⅎ╢⁹  

╕≢─ ⌐≈™≡│⁸◘ⱴ▬ ─◖ꜝ♥▫ Ds│ 101.7 ⁸

Ms│ 128.4 ⁸ Ws│ 136.9 ⁸↕╠⌐ W│ 116.1 ≢№∫√⁹ ≢⁸

◖♪ꜝ ─◖ꜝ♥▫ Dk│ 134.8 ⁸ Mk│ 137.9 ≢№∫√⁹⇔√
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⅜∫≡⁸◘ⱴ▬ ─◖ꜝ♥▫ Ds│ ≢ ⅜ ╖⁸◖♪ꜝ ─◖ꜝ♥▫

Dk│╒≤╪≥ ⇔≡™⌂⅛∫√⁹↓╣╠─ ⅛╠⁸◖ꜝ♥▫─ ≢

│◘ⱴ▬≤◖♪ꜝ⌐ ∆╢ ≤⇔≡─ ≢⁸ ⅜ ╪≢™√↓≤⅜

⅛∫√⁹ 

 

7.11.  ◖ꜝ♥▫─ ─ 1998  

 

 

↑≈ Pl/Pw Fll/Flw
╕≢─

85-10-31-3-12 1Ds-A 13.4 125.0 12.2 1.4 8.7 33.0 0.6 55.0 1.4 90.4
k87-9-28-9-4 2Ws-M 27.8 157.2 9.9 1.0 9.9 27.0 0.7 38.6 1.4 123.2
k87-9-28-9-6 3Ws-M 43.2 169.3 12.2 1.0 12.2 31.3 0.7 44.7 1.5 121.8
k87-10-1-7-8 4Ds-M 20.4 139.8 13.5 0.8 16.9 38.3 0.6 63.8 1.2 88.3
k87-10-3-3-1 5W-M 20.8 230.0 11.2 1.1 10.2 12.2 0.6 20.3 1.4 128.0
k87-10-3-5-7 6Ws-M 38.6 150.4 7.0 0.9 7.8 21.0 0.6 35.0 1.1 83.2
k87-10-4-6-7 7W-M 4.5 167.6 8.4 1.4 6.0 23.8 1.0 23.8 1.6 129.0
k87-10-5-10-5 8W-M 21.8 181.7 13.8 1.6 8.6 26.3 0.8 32.9 1.6 94.0
k87-10-5-10-6 9W-M 12.2 152.3 8.1 1.4 5.8 22.4 0.8 28.0 1.3 86.0
k87-10-9-1-1 10Ms-O 13.0 172.8 17.7 1.5 11.8 32.5 1.3 25.0 2.5 108.2
k87-10-9-1-6 11Ms-O 13.8 183.6 16.8 1.5 11.2 37.3 1.4 26.6 3.0 116.8
k87-10-9-1-7 12Ms-O 16.6 167.8 12.9 1.3 9.9 23.6 1.0 23.6 2.1 137.8
k87-10-9-1-8 13Ms-O 14.2 148.7 15.6 1.3 12.0 41.8 1.1 38.0 2.2 141.6
k87-10-9-2-2 14Wsk-O 12.8 155.5 12.7 1.1 11.5 35.5 1.2 29.6 84.6
k87-10-9-5-6 15Ws-O 13.2 183.2 10.5 1.4 7.5 26.2 1.0 26.2 1.9 149.8
k87-10-10-2-1 16W-O 16.4 160.6 10.0 1.3 7.7 18.7 0.9 20.8 1.7 162.6
k87-10-10-5-5b 17Ws-O 11.7 91.2 5.2 1.6 3.3 6.5 0.7 9.3 1.1 161.0
k87-10-10-5-6b 18Ws-O 14.0 162.0 8.5 1.6 5.3 21.1 1.0 21.1 1.6 149.5
k87-10-10-5-10d 19Ws-O 15.0 164.7 7.0 1.3 5.4 24.5 0.9 27.2 2.1 148.8
k87-10-10-5-13A 20Ws-O 21.0 139.9 10.9 1.4 7.8 28 0.9 31.1 1.5 155.4
k87-10-10-5-13B 21Ws-O 13.8 95.2 8.7 1.8 4.8 17.7 0.9 19.7 1.3 154.6
k87-10-10-5-14e 22Ds-O 13.4 161.8 14.4 1.2 12.0 37.4 1.1 34.0 1.8 87.8
k87-10-10-5-16A 23Ds-O 12.2 144.5 9.9 1.7 5.8 22.0 1.0 22.0 1.6 145.4
k87-10-10-5-16B 24Ds-O 17.5 173.4 10.4 1.5 6.9 26.0 1.1 23.6 1.5 129.4
k87-10-10-6-8 25Ws-O 9.6 136.5 8.5 2.0 4.3 25.8 0.7 36.9 1.1 124.8
k87-10-11-2-2 26Mk-O 27.0 170.0 11.5 1.5 7.7 23.5 0.9 26.1 1.4 135.6
k87-10-11-2-3 27Dk-O 11.0 164.7 10.9 1.7 6.4 27.1 1.1 24.6 1.6 133.3
k87-10-11-2-5 28Mk-O 18.8 167.3 11.3 1.5 7.5 22.6 0.8 28.3 1.8 173.0
k87-10-11-6-7 29Ws-O 18.2 153.5 9.0 1.3 6.9 18.0 0.8 22.5 1.5 159.8
k87-10-11-6-8 30Ms-O 15.0 146.5 8.2 1.2 6.8 21.7 0.9 24.1 1.7 161.4
k87-10-12-2-3 31W-O 21.2 131.2 12.6 1.3 9.7 27.8 1.0 27.8 89.0
k87-10-12-2-7 32W-O 19.6 172.6 9.6 1.3 7.4 21.6 1.0 21.6 1.5 135.2
k87-10-12-5-4 33Ws-O 17.0 158.3 11.8 1.4 8.4 22.7 0.9 25.2 1.4 156.0
k87-10-12-5-5 34Ws-O 64.0 135.7 9.1 1.3 7.0 17.8 0.7 25.4 109.0
k87-10-12-5-7 35Ms-O 16.4 183.4 12.6 1.4 9.0 23.9 1.0 23.9 1.7 136.6
k87-10-12-5-8 36Ws-O 13.2 176.2 11.5 1.4 8.2 25.7 0.9 28.6 1.9 150.4
k87-10-12-6-2 37Wp-O 17.4 171.5 10.1 1.3 7.8 22.3 0.9 24.8 1.7 154.6
k87-10-12-6-3 38Mp-O 16.6 172.1 11.0 1.5 7.3 25.1 1.0 25.1 1.7 133.0
k87-10-12-6-4 39Mp-O 9.4 166.9 12.0 2.0 6.0 24.6 1.1 22.4 1.4 133.0
k87-10-12-7-4 40Ws-O 14.0 182.2 14.1 1.7 8.3 29.0 1.3 22.3 2.2 128.4
k87-10-12-7-5 41Ws-O 32.8 133.1 8.9 1.1 8.1 16.7 0.8 20.9 121.4
k87-10-12-8-4 42Ws-O 46.3 108.7 8.0 1.1 7.3 22.2 0.7 31.7 130.8
k87-10-13-4-14 43Wk-O 20.6 175.4 10.2 1.5 6.8 28.5 0.8 35.6 1.2 108.8
k87-10-13-5-6 44Mk-O 24.6 148.0 10.2 1.2 8.5 32.0 0.8 40.0 1.7 126.8
k87-10-13-5-11 45Mk-O 9.0 170.3 10.6 1.8 5.9 25.7 0.8 32.1 1.4 131.5
k87-10-14-2-1 46W-O 22.2 143.4 10.0 1.3 7.7 29.3 0.8 36.6 1.3 123.8
k87-10-14-2-3 47W-O 23.0 132.4 9.9 1.3 7.6 25.8 0.8 32.3 1.3 121.2
k87-10-14-2-4 48W-O 14.2 119.2 8.6 1.4 6.1 22.9 0.7 32.7 1.3 133.0
k87-10-14-4-3 49Mk-O 18.8 130.1 9.1 1.3 7.0 21.2 0.8 26.5 1.3 134.0
k87-10-15-1-6 50Mk-O 23.5 125.9 8.6 1.3 6.6 24.3 1.0 24.3 1.3 131.0
k87-10-16-2-3 51Ms-O 24.8 131.9 8.2 1.3 6.3 21.3 0.6 35.5 1.1 135.0
k87-10-16-2-4 52Ms-O 25.8 141.3 7.8 1.2 6.5 21.7 0.9 24.1 1.4 137.3
k87-10-16-3-4 53Mk-O 38.8 143.2 9.2 1.2 7.7 20.1 0.8 25.1 1.1 133.4
k87-10-16-5-4 54Ms-O 59.0 111.5 8.5 1.0 8.5 18.2 0.8 22.8 80.5
k87-11-7-0-26 55W-W 17.0 142.3 7.5 1.0 7.5 19.6 1.0 19.6 75.0
96-11-5-1a-2 56Dk-K 24.2 112.2 10.6 1.5 7.1 26.5 0.8 33.1 1.7 130.6
96-11-5-2b-6 57Ds-K 26.2 119.0 12.3 1.6 7.7 37.7 0.8 47.1 1.6 88.4
96-11-5-7-2 58Dk-K 26.2 146.6 13.1 1.5 8.7 30.3 0.7 43.3 1.6 140.6
97-4-12-2-2 59Ds-A 36.4 135.7 15.1 1.6 9.4 38.6 0.6 64.3 1.5 92.6
97-4-12-2-3 60Ds-A 51.8 146.6 16.8 1.7 9.9 36.9 0.6 61.5 1.7 91.6
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7.12.  ◖ꜝ♥▫─ ↔≤─ ─  

 

 

⌐⅔™≡ ╩ ↄ ↑╢ ↑≈ ⁸ ⁸ ⁸

⁸⅔╟┘∕─ ⁸ ⁸ ⁸⅔╟┘∕─ ⁸ ─ ⅔╟┘ ╕≢─

─ 10 ⌐ ∆╢ ─ ╩ 7.1 3⌐ ⇔√⁹ │ ─ ≤

≢№╢⁹ ─ ⅝↕⁸ ⁸⅔╟┘ ─ ⌂≥│ ⌐ ∆╢

⌂ ≢№╢⁹ 

│ 0.517 ≤⁸ │ 0.739 ⁸ 0.664 ⁸

0.584 ⅔╟┘ ─ 0.716 ≤⁸ │ 0.739 ⅔╟┘

0.704 ≤⁸ │ 0.664 ⁸ 0.704 ⁸ 0.720 ⁸

⅔╟┘ ╕≢─ 0.544 ≤⁸ │ 0.584 ⁸ 0.508 ⁸

⅔╟┘ ─ 0.882 ≤⁸ │ 0.517 ⁸ 0.720 ⁸

0.508 ⁸⅔╟┘ ╕≢─ 0.561 ≤⁸ ─ │ 0.716

⅔╟┘ 0.882 ≤⁸ ╕≢─ │ 0.544 ⅔╟┘

0.561 ≤ 1%꜠ ⱬꜟ≢ ⌂ ≤ ─ ⅜ ╘╠╣√⁹ ↑≈ ≤ ─ ↕⌐ ⇔≡

│⁸1%꜠ ⱬꜟ─ ⌂ │⌂⅛∫√⁹ 

↓╣╠─↓≤│⁸ ⌐╟∫≡⁸ ≢ ─ │ ↄ⌂╢ ⌐ ╩

↑⁸ ╩ ⅎ╢ ─ ╙ ↄ⌂╡⁸ ⌐ ╕≢ ╩ ∆╢ ⅜

⅝ↄ⌂∫≡⅝√↓≤╩ ⇔≡™╢⁹ ↑≈ ⅔╟┘ │ ≤ ™ ≤ ─ ╩

⇔≡™√─≢⁸ ≢ ↑≈ ⅜ ╢ ─╖⌐ ⅜ ╠∏⌐⁸◖♪ꜝ⌂≥

│◖♪ꜝ⌂≥⌐ ⇔≡ ↑≈ ⅜ ⌂ↄ⌂╢ ≢⁸◘ⱴ▬ │◘ⱴ

▬⌐ ⇔≡ ↑≈⅜ ↄ⌂╢ ⌐⁸ ⌐ ⌡≡ ⌐╟╢ ⅜ ™

≡™╢⁹ ╩ ⌐∆╢√╘⌐⁸ ⌐⅔™≡⁸ ╕≢─ │ 0.544

⅔╟┘ 0.561 ≤ ⌂ ╩⁸╕√⁸ ≤╙ ⌂™⇔ ™

↑≈ Pl/Pw Fll/Flw
╕≢

─

Ds8 23.9 143.2 13.1 1.4 9.7 33.7 0.8 46.4 1.5 101.7

13.9 18.0 2.3 0.3 3.5 6.3 0.2 17.7 0.2 22.5

58.2 12.7 17.6 21.4 36.1 18.7 25.0 38.1 13.3 22.1

Dk3 20.5 141.2 11.5 1.6 7.4 28.0 0.9 33.7 1.6 134.8

8.3 26.7 1.4 0.1 1.2 2.0 0.2 9.4 0.1 5.2

40.5 18.9 12.2 6.3 16.2 7.1 22.2 27.9 3.8 3.9

22.1 154.2 12.0 1.3 9.1 26.9 1.0 27.1 2.0 128.4

14.6 24.6 4.0 0.2 2.3 8.2 0.2 5.6 0.6 23.4

66.1 20.0 33.3 15.4 25.3 30.5 20.0 20.7 30.0 18.2

22.9 150.7 10.1 1.4 7.3 24.2 0.8 28.9 1.4 137.9

9.1 18.9 1.1 0.2 0.8 3.9 0.1 5.5 0.2 15.7

39.7 12.5 10.9 14.3 11.5 16.1 8.8 19.0 17.1 11.4

▬Ⱡ Mp
13.0 169.5 11.5 1.8 6.7 24.9 1.1 23.8 1.6 133.0

W 11 17.5 157.6 10.0 1.3 7.7 22.8 0.9 26.9 1.4 116.1

5.6 30.7 1.9 0.2 1.4 4.8 0.1 6.1 0.2 26.5

32.0 19.5 19.0 12.3 18.2 21.1 15.6 22.7 11.4 22.8

24.3 146.9 9.5 1.4 7.2 22.4 0.8 27.4 1.5 136.9

15.5 27.9 2.2 0.3 2.1 6.0 0.2 8.4 0.4 21.4

63.8 19.0 23.2 21.4 29.2 26.8 20.2 30.7 23.4 15.6

16.9 167.5 11.0 1.3 8.7 28.8 1.0 30.0 1.5 116.0

3.9 10.5 1.5 0.2 2.5 6.6 0.2 5.4 0.4 35.6

23.1 6.3 13.4 15.4 28.4 22.9 21.6 18.0 24.1 30.7

◘ⱴ▬
Ms 9

◖♪ꜝ
Mk 7

▬Ⱡה◘ⱴ▬ה◖♪ꜝ
Wp,sk,k

3

◘ⱴ▬ Ws
17
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╩ ⇔≡™√─≢⁸ ⌐⅔™≡ ⌐ ⅜ ↄ⁸ ─ ⌐

⅜ ™√≤ ⅎ╠╣╢⁹ ≤ 0.517 ≤│ ╩ ⇔≡⅔╡⁸

◘ⱴ▬ ─╟℮⌐ ⅜ ↄ⌂╢≤⁸ ⌐ ⅜ ↄ⌂╢↓≤╩ ⇔≡™╢⁹  

 

7. 13.  ◖ꜝ♥▫─ ⌐ ∆╢  

 

⌐╟╢ כ♃☻ꜝ◒│ Word method, IBM SPSS ver.21 ≢ ™√⁹

⇔√ 60 7.11 │ 6 ( ↑≈ ⁸ ⁸ ⁸ ≤ ⁸⅔

╟┘ ─ )≤ ╕≢─ כ♃☻ꜝ◒─ ─ ╩ ⇔√ 7.1 2 ⁹

60 │ 3 ≤™ↄ≈⅛─ ⌐ ↕╣√⁹I │ Ia ≤ Ib ╩ ╪≢™√⁹

Ia 7 │⁸ W2 ⱴⱢꜝ◦ꜙ♩ꜝ ─ Ws1 Ws1

Ms2 ⅔╟┘○ꜞ♇◘ ─◘ⱴ▬ Ds1╟╡ ∫≡™√⁹Ib

5 │▪fi♪ꜝהⱪꜝ♦◦ꜙ 3 ⁸◌ꜟ♫♃◌ 1 ⁸⅔╟┘ⱴⱢꜝ

◦ꜙ♩ꜝ 1 ── Ds5╟╡ ∫≡™√⁹ 

II │ IIa ≤ IIb ╩ ╪≢™√⁹IIa 17 │⁸○ꜞ♇◘ ─ Ds1⁸ 

Ms2, Mk4⁸Ws3⁸⅔╟┘ W3⁸◌ꜟ♫♃◌ ─ Dk2⁸⅔╟┘ⱴⱢꜝ◦ꜙ♩ꜝ ─ Ws2╟╡ ∫

≡™√⁹IIb 2 │○ꜞ♇◘ ─ Ms1≤ Ws1╩ ╪≢™√⁹ 

III │ IIIa ⁸IIIb ≤ III ╩ ╪≢™√⁹IIIa 1 │ⱴⱢꜝ

◦ꜙ♩ꜝ ─ W1≢ ↕╣≡™√⁹IIIb 10 │○ꜞ♇◘ ─ Mk1⁸Ws6⁸Wk1⅔

╟┘ W2╩ ╪≢™√⁹III 11 │○ꜞ♇◘ ─ Ds1⁸Dk1⁸Ms1⁸Mk2⁸Mp3⁸ 

Ws1⅔╟┘ W1⁸ⱴⱢꜝ◦ꜙ♩ꜝ ─ W1╩ ╪≢™√⁹ 

↓╣╠─ ⅛╠ ╢≤⁸ ─ ⌐ ∆╢≤≤╙⌐⁸ │

╩ ⇔≡™╢⁹◐fi◄ⱡ◖꜡─ │ ─ ≤⇔≡▬fi♪ ⌐ ⇔

≡™√⁹ 

 

 

 

 

↑≈ sl sw sl/sw
fll flw

fll/flw
╕≢─

↑≈ 1 -0.142 -0.055 -0.410* 0.221 0.166 -0.289 0.301 -0.239 -0.095

-0.142 1 0.256 -0.001 0.086 -0.224 0.404* -0.517** 0.388* 0.211

sl -0.055 0.256 1 0.151 0.739** 0.664** 0.584** 0.166 0.716** -0.242

sw -0.410* -0.001 0.151 1 -0.455* -0.132 0.254 -0.251 0.227 -0.091

sl/sw 0.221 0.086 0.739** -0.455* 1 0.704** 0.172 0.488* 0.292 -0.227

fll 0.166 -0.224 0.664** -0.132 0.704** 1 0.194 0.720** 0.311 -0.544**

flw -0.289 0.404* 0.584** 0.254 0.172 0.194 1 -0.508** 0.882** 0.122

fll/flw 0.301 -0.517** 0.166 -0.251 0.488* 0.720** -0.508** 1 -0.35 -0.561**

-0.239 0.388* 0.716** 0.227 0.292 0.311 0.882** -0.35 1 0.171

╕≢─ -0.095 0.211 -0.242 -0.091 -0.227 -0.544** 0.122 -0.561** 0.171 1

⅝↕⁸
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ᵔ ◖ꜟⱠ≤◖ꜝ♥▫─ ≤ ─  

⁸ ╩ ∆╢√╘⌐⁸ ─ ⅛╠ ( 38 7.13)╩

╪≢⁸ ─●ꜝ☻ ≢ 2002 ⌐ ⇔√⁹↓╣╠│ ─ site ≢ ⇔√⁹

◖ꜝ♥▫(2 ⁸Mk- st56 ≤ Dk- st58) ≤◖♪ꜝ(2 ⁸Dk- ps1≤ Dk- ps2)│◌ꜟ♫♃◌

Tumkur ─ site5 ≤ site7 ⁸◖ꜝ♥▫(Ds- st61 ≤ Ws- st62) ≤◘ⱴ▬(D- pn3⅛╠ D-

pn6)│▪fi♪ꜝהⱪꜝ♦◦ꜙ Kolar ≢ ⇔√ 7.13 ⁹↕╠⌐⁸◖ꜝ♥▫─ 3

⁸▪꞉ 6 ⁸ ⁸◄ⱡ◖꜡◓◘ 2 ⁸◌◙ⱨ☻♃fi≤►☼ⱬ◐☻♃fi ⁸◙ꜝ

♠◐◄ⱡ◖꜡ 3 ⁸▬fi♪ ╙ ⌐ ─√╘⌐ ⇔√⁹  

 

I

II IIa

IIb

III

IIIa

IIIb

IIIc

25     20     15     10      5      0

6Ws-M

22Ds-O

9W-M

42Ws-O

8W-M

11Ms-O

10Ms-O

60Ds-A

59Ds-A

4Ds-M

57Ds-K

1Ds-A

23Ds-O

20Ws-O

53Mk-O

52Ms-O

47W-O

25Ws-O

51Ws-O

50Mk-O

49Mk-O

56Dk-K

48W-O

3Ws-M

58Dk-K

13Ms-O

2Ws-M

46W-O

44Mk-O

21Ms-O

17Ws-O

5W-M

28Mk-O

29Ws-O

32W-O

43Wk-O

16W-O

36Ws-O

19Ws-O

18Ws-O

35Ws-O

15Ws-O

45Mk-O

7W-M

38Mp-O

27Dk-O

39Mp-O

34Ws-O

26Mk-O

12Ms-O

31W-O

37Mp-O

24Ds-O

Ia

Ib

 

7. 12.  ⌐ ≠ↄ◒ꜝ☻♃כ ─  
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30 74 ─ ⌐ ↄ ∆╢↓≤⌐ ⇔≡⁸5≈─ ╩◖ꜝ♥▫≤◖♪ꜝ

─ ≢ ⇔√⁹◖ꜝ♥▫(st58 ◌ꜟ♫♃◌ )─ ↑≈ ─ │ ⇔ↄ ∆╢⅜⁸

4 ≢│ ≤ ⌐⅔™≡╒≤╪≥ ⅜⌂⅛∫√( 7.1 4.aהb)⁹▪fi♪ꜝהⱪꜝ♦

◦ꜙ ⅛╠─ ≢│⁸◖ꜝ♥▫(st61, st62) ─ ↑≈ │ ⌐ 52 ≢ ⇔ↄ

⇔⁸ ≢ №╢™│ │ 6 ≢╒≤╪≥ ⅜⌂⅛∫√( 7.14. b). ⁸▬

Ⱡ⁸◖ꜟⱠ⁸◦◖◒ⱦ◄⁸◘ⱴ▬⁸⅔╟┘◖ꜝ♥▫─ │ 5 ≢⅔╟∕ 80 ⁸

10 ≢╒≤╪≥ 100 ≢№∫√⁹⇔⅛⇔⁸◖♪ꜝ(D- pas, W- pasw)⁸▪꞉ Setaria  sp. 

(W- stw) ⅔╟┘ ▬Ⱡ O. rufipogon  (W- orr) ─ │ 5 ⌐ ╕∫√⌐∆⅞∏⁸∕─

│ 15 ≢╙╕∞ ⇔≡™√⁹( 7.14. c)  

◌ꜟ♫♃◌ ─ Site5 ≤ site7 ≢ ⇔√◖♪ꜝ 2 ⁸ ps1⁸ps2 ≤◖ꜝ♥

▫(2 ⁸ st56⁸◖♪ꜝ st58) ⁸⅔╟┘▪fi♪ꜝהⱪꜝ♦◦ꜙ

≢ ⇔√◘ⱴ▬ ( pn3~pn6)⁸◖ꜝ♥▫ ◘ⱴ▬ st61⁸◘ⱴ▬

st62 ─ ⌐ ╦╢ 5 ⌐ ⇔≡⁸ 30 ⅛╠ 74 ╕≢≢ ⇔√⁹

◌ꜟ♫♃◌ ─◖ꜝ♥▫(st58) ─ ⅜⁸ ⌐⁸ ↑≈ ⌐⅔™≡ ⇔™∞↑≢⁸4

─ ≤ ─ ⌐ │⌂⅛∫√ 7. 14.  aהbהc ⁹╕√⁸▪fi♪ꜝה

ⱪꜝ♦◦ꜙ ─ ≢╙ ⌐⁸◖ꜝ♥▫(st61 ⁸st62) ─ ↑≈ ⅜ 52 ⅛╠ ⇔ↄ

ↄ⌂∫√⅜⁸6 ─ ≤ ─ ⌐ │⌂⅛∫√ 7. 14. aהb ⁹

⁸ 25 ╕≢─ ╩ ≢ ⇔√≤↓╤⁸ ─▬Ⱡ⁸◖ꜟⱠ⁸◦

◖◒ⱦ◄⁸◘ⱴ▬⁸⅔╟┘◖ꜝ♥▫│ 5 ╕≢⌐ 80%⅜ ⇔≡⁸10 ╕≢⌐│

⅜╒╓ 100%⌐ ⇔√⁹ ⁸◖♪ꜝ pas ≤ pasw⁸Setaria  sp.

stw ⁸Oryza rufipogon ▬Ⱡ W- orr │ 5 ⅞⅛╠ ⅜ ╕╡⁸15 ⌐

╙ ⅜ ⇔√⁹ ⌐ ⇔≡™╢ ≤│ ⌐⅔™≡ ∆╢↓≤

 

7. 13.  ◖ꜝ♥▫─ :  a)≤ b) (Dk)◖♪ꜝ≤─ ;c) (Ds) ◘ⱴ▬

≤─ ⅔╟┘ d) ─ ;e) ≤ f) ◖ꜝ♥▫≤◘ⱴ▬─ :▪fi♪ꜝהⱪꜝ

♦◦ꜙ Chittoor ─ Illur ⁹ 
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⅜ ≢№╢≤ ⅎ╢⁹ │ ─ │ ≢ ™⅜⁸◖♪ꜝ

≤ │ ™⌐ ∆╢⁹ 

○ꜞ♇◘ ≢◦◖◒ⱦ◄(e1)⌐ ⇔≡™√◘ⱴ▬(pn10)≤◐fi◄ⱡ◖꜡(st70) ──

─ ╩ ∆╢≤ 7.14.a ⁸◘ⱴ▬⁸◦◖◒ⱦ◄⁸◐fi◄ⱡ◖꜡─ ⌐ ⅜ ╖⁸

52 ╕≢│◘ⱴ▬⅜ ≢№∫√⁹ 

 

7.13.  ◖ꜝ♥▫≤ ─ ─ 2002  

 

 

≢─

96-11-5-1a-1 ps1 Paspalum scrobiculatum
Site 5 , Kalidevapura village, Tumkur,
Karnataka

96-11-5-1a-2 st56 Setaria pumila ⇔ ↨╢

96-11-5-2b-1 pn1 Panicum sumatrense
Site 6 , Kalidevapura village, Tumkur,
Karnataka

96-11-5-2b-4 br1 Brachiaria ramosa ⌐ ⇔
96-11-5-2b-6 st57 Setaria pumila ⇔

96-11-5-7-1 ps2 Paspalum scrobiculatum
Site 7 , Kodigenahalli Hogli, Tumkur,
Karnataka

96-11-5-7-2 st58 Setaria pumila 1 ⁸ ⁸

97-4-12-2-1 pn2 Panicum sumatrense
Site 8 , Jalaripali village, Andhra
Pradesh

97-4-12-2-2 st59 Setaria pumila ⁸
97-4-12-2-3 st60 Setaria pumila ⁸
01-10-8-1-1 pn3 Panicum sumatrense Thatigul village, Kolar, Andhra Pradesh ⁸ ─ ⁸
01-10-8-1-2 pn4 Panicum sumatrense ─ ⁸
01-10-8-1-3 pn5 Panicum sumatrense ─ ⁸
01-10-8-1-4 pn6 Panicum sumatrense ─ ⁸
01-10-8-1-5 st61 Setaria pumila ™ ⇔
01-10-8-1-6 st62 Setaria pumila ─ ™

01-10-8-2-1 pn7 Panicum sumatrense
Site 1 , Illur village, Chittoor, Andhra
Pradesh

⁸ ─ ⁸

01-10-8-2-3 pn8 Panicum sumatrense ─ ⁸
01-10-8-2-5 st63 Setaria pumila ™
01-10-8-2-6 st64 Setaria pumila ⇔ ⁸ ─ ⁸ ─
01-10-8-2-7 st65 Setaria pumila ⇔ ⁸ ─ ⁸ ™
01-10-8-2-8 st66 Setaria pumila

01-10-9-2-1 pn9 Panicum sumatrense
Dombarpally village, Palmaner, Andhara
Pradsh

⁸

01-10-9-2-4 st67 Setaria pumila ™ ⁸ ↄ
01-10-9-3b-3 st68 Setaria pumila Punganuru, Andhra Pradesh ◘ⱴ▬⌐ ⁸
01-10-9-3b-4 br2 Brachiaria ramosa
01-10-9-3b-5 br3 Brachiaria ramosa
01-10-10-1 ps3 Paspalum scrobiculatum Jalaripali village, Andhra Pradesh
01-10-17-1 st69 Setaria pumila Site 3 , Kundi village, Orissa E. coracana ⌐ ⁸ ↕™
01-10-17-2c ors Oryza sativa
01-10-17-4 sw Setaria sp.
01-10-18-1-1 orr Oryza rufipogon Bhawanipatna, Orissa ▬Ⱡ ↄ⌐
01-10-18-1-2 psw Paspalum sp. ▬Ⱡ ↄ⌐

01-10-19-2a-1 pn10 Panicum sumatrense
West Polehorebrdle village, Bhawanipatna,
Orissa

E. coracana ⌐ ⁸ 

01-10-19-2a-2 el Eleusine coracana ↕™
01-10-19-2a-3 st70 Setaria pumila ↕™

01-10-19-2b-1 ps4 Paspalum scrobiculatum
West Polehorebrdle village, Bhawanipatna,
Orissa

⌐

01-10-19-2b-2 ef Echinochloa frumentacea ⌐
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7. 14a.  ─  

 

 

7.1 4 .  ≤ ↑≈ ─  

 

 

 

 


