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The experiment was conducted at Suwanvajokkasikit Research Station, Pakchong, to determine the

yield and chemical compositions of ruzi (Brachiaria ruziziens), dwarf napier (Pennisetum purpureum), and

Taiwan A25 (P. purpureum)  intercropped with leucaena (Leucaena leucocephala cv. Ivory Coast) under irri-

gation.  The design of the experiment was a randomized split-split plot with pasture species as the

main plots, leucaena row spacings (1, 2, 4 m) as sub - plots and leucaena cutting height (10 and 25 cm above

ground levels) as sub-sub-plots with three replications of 5 ××××× 4 m sub-sub-plots.  Dwarf napier produced
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Effect of leucaena row spacing and cutting height on yield

Tudsri,  S.  and  Kaewkunya,  C.

the highest total dry matter yield, followed by Taiwan A25 and ruzi.  Leucaena yield was highest in the ruzi

plots and lowest in the dwarf napier plots.  However, the total dry matter yield (grass + leucaena) was

highest in the dwarf napier plot and lowest in the ruzi plots.  Increasing the row spacing between rows of

leucaena resulted in a poorer leucaena yield but the reverse was true for the grasses.  The recommendation

for row spacing of leucaena was 1 m under irrigation conditions. Cutting of leucaena at 10 cm above ground

levels depressed yield of leucaena but did not affect the associated grasses.

In terms of  chemical compositions it was found that the crude protein of the dwarf napier and Taiwan

A25 were higher than that of the ruzi grass.  Leucaena gave higher levels of crude protein than

the grasses.  The phosphorus and potassium levels of the grasses were higher than leucaena.  ADF levels

were higher in the grasses than in the legumes.  Nutrient contents of grasses and leucaena were not affected

by leucaena row spacing and cutting height.

Key words :  spacing, cutting height, leucaena, ruzi, dwarf napier, Taiwan A25, yield, quality
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º≈¢Õßæ—π∏ÿåÀ≠â“ √–¬–√–À«à“ß·∂«·≈–§«“¡ Ÿß¢Õß°“√µ—¥°√–∂‘πµàÕº≈º≈‘µ¢ÕßÀ≠â“·≈–°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—π

‰¥â¥”‡π‘π°“√»÷°…“∑’Ë ∂“π’«‘®—¬ ÿ«√√≥«“®°° ‘°‘® Õ.ª“°™àÕß ®.π§√√“™ ’¡“   ”À√—∫°“√∑¥≈Õßª√–°Õ∫¥â«¬æ—π∏ÿå

À≠â“ 3 ™π‘¥ (√Ÿ́ ’Ë ‡π‡ªï¬√å·§√– ·≈– ‰µâÀ«—πA25) ‡ªìπ main plot √–¬–√–À«à“ß·∂«°√–∂‘π (1, 2 ·≈– 4 ‡¡µ√) ‡ªìπ

sub - plot ·≈–§«“¡ Ÿß¢Õß°“√µ—¥°√–∂‘π (10 ·≈– 25 ´¡.) ‡ªìπ sub-sub-plot º≈°“√∑¥≈Õßæ∫«à“ À≠â“‡π‡ªï¬√å

·§√–„Àâº≈º≈‘µ Ÿß ÿ¥ √Õß≈ß¡“‰¥â·°à À≠â“‰µâÀ«—πA25 ·≈–À≠â“√Ÿ´’Ë„Àâº≈º≈‘µµË” ÿ¥  °√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫√Ÿ´’Ë„Àâ

º≈º≈‘µ Ÿß ÿ¥·≈–°√–∂‘π∑’Ëª≈Ÿ°„π·ª≈ßÀ≠â“‡π‡ªï¬√å·§√–„Àâº≈º≈‘µµË” ÿ¥  ·µà‡¡◊ËÕæ‘®“√≥“º≈º≈‘µ√«¡ (À≠â“ + °√–∂‘π)

æ∫«à“ À≠â“·ª≈ß‡π‡ªï¬√å·§√–„Àâº≈º≈‘µ√«¡ Ÿß ÿ¥ ·≈–·ª≈ßÀ≠â“√Ÿ´’Ë„Àâº≈º≈‘µ√«¡µË” ÿ¥  °“√‡æ‘Ë¡√–¬–√–À«à“ß

·∂«°√–∂‘π àßº≈∑”„Àâº≈º≈‘µ°√–∂‘π≈¥≈ßµ“¡≈”¥—∫ „π¢≥–∑’Ëº≈º≈‘µÀ≠â“°≈—∫‡æ‘Ë¡¡“°¢÷Èπ √–¬–√–À«à“ß·∂«¢Õß

°√–∂‘π¿“¬„µâ ¿“æ°“√„ÀâπÈ”§«√„™â√–¬– 1 ‡¡µ√  °“√µ—¥°√–∂‘π∑’Ë§«“¡ Ÿß 10 ´¡. ∑”„Àâº≈º≈‘µ°√–∂‘π≈¥≈ß ‡¡◊ËÕ

‡∑’¬∫°—∫°“√µ—¥∑’Ë 25 ´¡. ·µà‰¡à¡’º≈µàÕÀ≠â“∑’Ë¢÷Èπ√à«¡

„π¥â“πÕß§åª√–°Õ∫∑“ß‡§¡’ æ∫«à“ À≠â“‡π‡ªï¬√å·§√–·≈–À≠â“‰µâÀ«—πA25  ¡’‚ª√µ’π Ÿß°«à“À≠â“√Ÿ́ ’Ë °√–∂‘π

¡’‚ª√µ’π Ÿß°«à“À≠â“∑ÿ°™π‘¥   ·µà¡’ª√‘¡“≥øÕ øÕ√— ·≈–‚æ·∑ ‡´’¬¡µË”°«à“ ADF „π à«π„∫¢ÕßÀ≠â“∑—Èß “¡™π‘¥

¡’ª√‘¡“≥ Ÿß°«à“°√–∂‘π·µà„π à«π≈”µâπ°≈—∫µË”°«à“°√–∂‘π  √–¬–√–À«à“ß·∂«·≈–§«“¡ Ÿß¢Õß°“√µ—¥°√–∂‘π¡’º≈πâÕ¬

¡“°µàÕ∏“µÿÕ“À“√„πæ◊™∑’Ë∑¥≈Õß∑—ÈßÀ¡¥

ªí®®ÿ∫—πÕ“À“√À¬“∫∑’Ë„™â‡≈’È¬ß —µ«å„πª√–‡∑»‰∑¬¡’
§ÿ≥¿“æµË”∑—Èßπ’È‡π◊ËÕß®“°‡°…µ√°√ à«π„À≠à Õ“»—¬À≠â“
æ◊Èπ‡¡◊Õß∑’Ë¢÷ÈπÕ¬Ÿàµ“¡∏√√¡™“µ‘‡ªìπÀ≈—°  ´÷ËßÀ≠â“æ◊Èπ‡¡◊Õß
‡À≈à“π’È¡’§ÿ≥¿“æ Ÿß‡æ’¬ß„¥¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢ÕßÀ≠â“ §«“¡
Õÿ¥¡ ¡∫Ÿ√≥å¢Õß¥‘π ·≈–ƒ¥Ÿ°“≈ „π à«π∑’Ë‡°…µ√°√ª≈Ÿ°

À≠â“‡≈’È¬ß —µ«å‡Õß  à«π„À≠àπ‘¬¡„™âÀ≠â“√Ÿ´’Ë À≠â“¢π À≠â“
°‘ππ’  ‚¥¬ª≈Ÿ°„π√Ÿª¢Õß·ª≈ßÀ≠â“‡¥’Ë¬« (Tudsri and

Sawadipanich, 1993)  ÷́Ëß‡ªìπ∑’Ë∑√“∫°—π¥’«à“§ÿ≥¿“æ
¢ÕßÀ≠â“‡¢µ√âÕπ¡’§à“≈¥≈ßÕ¬à“ß√«¥‡√Á« ‡¡◊ËÕæ◊™¡’Õ“¬ÿ¡“°
¢÷Èπ (Milford and Minson, 1966) ¥—ßπ—Èπ °“√ª≈Ÿ° √â“ß



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 24 ©∫—∫∑’Ë 3 °.§.-°.¬. 2545
º≈¢Õß√–¬–√–À«à“ß·∂«·≈–§«“¡ Ÿß¢Õß°“√µ—¥°√–∂‘πµàÕº≈º≈‘µÀ≠â“

 “¬—≥Àå ∑—¥»√’ ·≈– ™◊Ëπ®‘µ ·°â«°—≠≠“373

·ª≈ßÀ≠â“º ¡∂—Ë«®÷ß‰¥â¡’ºŸâ·π–π”„ÀâªØ‘∫—µ‘·≈–‡ªìπ∑’Ëπ‘¬¡
·æ√àÀ≈“¬„πµà“ßª√–‡∑»  à«π„πª√–‡∑»‰∑¬ªí≠À“°“√
∑”·ª≈ßÀ≠â“º ¡∂—Ë«‰¥â·°à °“√§«∫§ÿ¡°“√·¢àß¢—π√–À«à“ß
À≠â“°—∫∂—Ë«  ´÷ËßÀ≠â“¡—°®–¢÷Èπ¢à¡∂—Ë«  (Wongsuwan and

Watkin, 1990) ∑”„Àâª√‘¡“≥¢Õß∂—Ë«„π·ª≈ßÀ≠â“º ¡≈¥
≈ß‡√Á«  µàÕ¡“  “¬—≥Àå ·≈–§≥– (2542) ª√– ∫§«“¡
 ”‡√Á®„π°“√„™â∂—Ë«‰¡â¬◊πµâπ ´÷Ëß‰¥â·°à °√–∂‘π ª≈Ÿ°√à«¡°—∫
À≠â“ 3 ™π‘¥ ‰¥â·°à À≠â“√Ÿ´’Ë À≠â“‡π‡ªï¬√å·§√– ·≈–À≠â“
‰µâÀ«—πA25 ®“°°“√ —ß‡°µæ∫«à“ µ≈Õ¥√–¬–‡«≈“°“√
∑¥≈Õß 3 ªï  ‰¡àæ∫«à“°√–∂‘π Ÿ≠À“¬‰ª®“°·ª≈ßÀ≠â“ ·≈–
º≈º≈‘µ∑’Ë‰¥â„°≈â‡§’¬ß°—∫°“√ª≈Ÿ°À≠â“‡¥’Ë¬«  ¬°‡«âπÀ≠â“
‡π‡ªï¬√å·§√–  Õ¬à“ß‰√°Áµ“¡ ª√‘¡“≥¢Õß∂—Ë«„π·ª≈ßÀ≠â“
º ¡∂—Ë«π’È¡’§à“√–À«à“ß 10 - 26% ´÷Ëß¬—ßÕ¬Ÿà„πÕ—µ√“∑’ËµË”
Nyaata ·≈–§≥– (1998)   √“¬ß“π«à“°“√ª≈Ÿ°°√–∂‘π
√à«¡°—∫À≠â“„π√–¬–¬“« (ªï∑’Ë 3 - 4) „Àâº≈º≈‘µ Ÿß°«à“·ª≈ß
À≠â“‡¥’Ë¬« ∑—Èßπ’È‡π◊ËÕß®“°º≈¥’¢Õß°“√µ√÷ß‰π‚µ√‡®π¢Õß
æ◊™µ√–°Ÿ≈∂—Ë«  ª√–°Õ∫°—∫°“√∑π·≈âß¢Õß∂—Ë«‰¡â¬◊πµâπ
∑”„Àâº≈º≈‘µ∑’Ë‰¥â§àÕπ¢â“ß ¡Ë”‡ ¡Õ ª√–°Õ∫°—∫À≠â“∑’Ë„™â
∑¥≈Õß¡’°“√„ à‡æ’¬ßªÿÜ¬§Õ° ∑”„ÀâÀ≠â“‰¥â√—∫‰π‚µ√‡®π‰¡à
‡æ’¬ßæÕ §≥–ºŸâ«‘®—¬‡ πÕ«à“Õ—µ√“ à«π∑’Ë‡À¡“– ¡„π°“√
ª≈Ÿ°∂—Ë«‡À≈à“π’È§◊Õ 1 - 2 : 1 §◊Õ ª≈Ÿ°∂—Ë« 1 - 2 ·∂« ≈—∫°—∫
À≠â“ 1 ·∂« ·≈–Õß§åª√–°Õ∫¢Õß∂—Ë«„π·ª≈ßÀ≠â“º ¡®–
Õ¬Ÿà√–À«à“ß 15 - 20% ¬—ß‰¡à¡’ß“π«‘®—¬‡°’Ë¬«°—∫√–¬–Àà“ß
¢Õß·∂«°√–∂‘π∑’Ë®–ª≈Ÿ°À≠â“·´¡≈ß‰ª«à“§«√‡ªìπ‡∑à“„¥
·≈–æ—π∏ÿåÀ≠â“∑’Ë„™âÕ“®®–¡’º≈°√–∑∫µàÕº≈º≈‘µ¢Õß°√–∂‘π
¥â«¬ ( “¬—≥Àå ·≈–§≥–, 2542)  πÕ°®“°π—Èπ §«“¡ ŸßµË”
¢Õß°“√µ—¥°√–∂‘πÕ“®®–¡’º≈°√–∑∫µàÕº≈º≈‘µ¢Õß°√–∂‘π
‡Õß (Sampet and Pattaro, 1987) ·≈–À≠â“∑’Ë¢÷Èπ√à«¡
¥—ßπ—Èπ ß“π«‘®—¬π’È®÷ß‰¥â»÷°…“Õ‘∑∏‘æ≈¢Õßæ—π∏ÿå √–¬–√–À«à“ß
·∂«°√–∂‘π  ·≈–§«“¡ Ÿß¢Õß°“√µ—¥°√–∂‘π  µàÕº≈º≈‘µ
¢ÕßÀ≠â“·≈–°√–∂‘π∑’Ë¢÷Èπ√à«¡

Õÿª°√≥å·≈–«‘∏’°“√

¥”‡π‘π°“√∑¥≈Õß∑’Ë ∂“π’«‘®—¬ ÿ«√√≥«“®°° ‘°‘®
Õ.ª“°™àÕß ®.π§√√“™ ’¡“  ¥‘π∑’Ë„™â∑¥≈Õß‡ªìπ¥‘π‡Àπ’¬«
√à«πªπ∑√“¬ pH 6.5 Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß¥‘π (0-

15 ´¡.) ª√–°Õ∫¥â«¬øÕ øÕ√— ∑’Ë≈–≈“¬‰¥â 70 æ’æ’‡ÕÁ¡

(Bray II) ‚æ·∑ ‡´’¬¡ 95 æ’æ’‡ÕÁ¡  ·≈– Õ‘π∑√’¬«—µ∂ÿ
2.0% «“ß·ºπ°“√∑¥≈Õß·∫∫ split - split plot ‚¥¬¡’
æ—π∏ÿåÀ≠â“ À≠â“√Ÿ́ ’Ë (Brachiaria  ruziziensis) À≠â“‡π‡ªï¬√å
·§√– (Pennisetum purpureum cv. Mott) ·≈–À≠â“
‰µâÀ«—πA25  (P. purpureum  cv.  TaiwanA25) ‡ªìπ
main plot √–¬–Àà“ß√–À«à“ß·∂«°√–∂‘π¬—°…å (1, 2 ·≈–
4 ‡¡µ√) ‡ªìπ sub - plot ·≈–§«“¡ Ÿß¢Õß°“√µ—¥°√–∂‘π
(10 ·≈– 25 ́ ¡.) ‡ªìπ sub - sub plot ª√–°Õ∫¥â«¬®”π«π
3 ´È” √«¡ 54 ·ª≈ß¬àÕ¬ ¢π“¥¢Õß·ª≈ß¬àÕ¬ 5 × 4 ‡¡µ√

¿“¬À≈—ß®“°°“√‡µ√’¬¡¥‘π‡√’¬∫√âÕ¬·≈â« „ àªÿÜ¬ Ÿµ√
15 - 15 - 15 √Õßæ◊Èπ„πÕ—µ√“ 50 °°./‰√à À¬Õ¥‡¡≈Á¥
°√–∂‘π¬—°…å‚¥¬ºà“π°“√∑”≈“¬°“√æ—°µ—«¢Õß‡¡≈Á¥¥â«¬
°“√·™à„ππÈ”√âÕπÕÿ≥À¿Ÿ¡‘ 80 oC π“π 10 π“∑’ ·≈–§≈ÿ°
¥â«¬‡™◊ÈÕ‰√‚´‡∫’È¬¡  À¬Õ¥‡¡≈Á¥‡ªìπÀ≈ÿ¡Ê  ≈– 3 ‡¡≈Á¥
·≈â«∂Õπ·¬°„Àâ‡À≈◊Õ‡æ’¬ß 1 µâπµàÕÀ≈ÿ¡ „™â√–¬–√–À«à“ß
·∂« 1  2  ·≈– 4  ‡¡µ√  ·≈–√–¬–√–À«à“ßµâπ 50 ´¡.

À≠â“‡π‡ªï¬√å·§√–·≈–À≠â“‰µâÀ«—πA25 ª≈Ÿ°‚¥¬
„™âµâπ°≈â“∑’Ë‡µ√’¬¡®“°∑àÕπæ—π∏ÿå‡æ“–™”„π∂ÿß„Àâ¡’„∫‡®√‘≠
‡µ‘∫‚µÕ¬à“ßπâÕ¬ 5 - 6 „∫ ·≈â«®÷ß¬â“¬≈ß·ª≈ßª≈Ÿ°   à«π
À≠â“√Ÿ́ ’Ëª≈Ÿ°‚¥¬°“√‚√¬‡¡≈Á¥æ—π∏ÿå‡ªìπ·∂«„πÕ—µ√“ 4  °°./
‰√à À≠â“∑—ÈßÀ¡¥ª≈Ÿ°√–À«à“ß·∂«¢Õß°√–∂‘π„Àâ¡’√–¬–Àà“ß
√–À«à“ß·∂«À≠â“ 50 ́ ¡.  ·≈–√–À«à“ßµâπ 50 ́ ¡. (¬°‡«âπ
√Ÿ´’Ë) ¥—ßπ—Èπ„π·ª≈ß∑’Ë¡’√–¬–ª≈Ÿ°√–À«à“ß·∂«°√–∂‘π 1  2

·≈– 4 ‡¡µ√ ®÷ß¡’À≠â“®”π«π  1   3  ·≈–  7 ·∂«  µ“¡
≈”¥—∫  ·≈–¡’ border row ¢ÕßÀ≠â“·ª≈ß≈– 2 ·∂«
ª≈Ÿ°À≠â“·≈–°√–∂‘π√–À«à“ß 20 - 30 æƒ»®‘°“¬π 2536

¿“¬À≈—ß°“√ª≈Ÿ°¡’°“√„ÀâπÈ” —ª¥“Àå≈– 1 §√—Èß  À≈—ß®“°
°√–∂‘π·≈–À≠â“‡®√‘≠‡µ‘∫‚µ¥’·≈â«  ‡¡◊ËÕ «—π∑’Ë 4 æƒ…¿“§¡
2537 µ—¥À≠â“∑—Èß·ª≈ß Ÿß®“°æ◊Èπ¥‘π 10 ´¡. ·≈–°√–∂‘π
µ—¥ Ÿß®“°æ◊Èπ¥‘π 10 ·≈– 25 ´¡.

 ÿà¡«—¥º≈º≈‘µ∑ÿ° 30 «—π ¬°‡«âπ°“√ ÿà¡«—¥§√—Èß·√°
÷́ËßÀ≠â“¡’Õ“¬ÿ 40 «—πÀ≈—ß°“√µ—¥§√—Èß·√°  µ—Èß·µà‡¥◊Õπ

¡‘∂ÿπ“¬π 2537 - ‡¥◊Õπ ‘ßÀ“§¡ 2539 ‚¥¬À≠â“ ÿà¡«—¥„π
æ◊Èπ∑’Ë 1.50 × 1.50 ‡¡µ√ ®”π«π 2 ®ÿ¥ ·≈–°√–∂‘π ÿà¡
«—¥º≈º≈‘µ®“°·∂«°√–∂‘π 2 ·∂«Ê ≈– 5 µâπ √«¡ 10 µâπ
‚¥¬µ—¥ Ÿß®“°æ◊Èπ¥‘π 10 ·≈– 25 ´¡. ¢÷ÈπÕ¬Ÿà°—∫µ”√—∫°“√
∑¥≈Õß  π”µ—«Õ¬à“ßæ◊™∑’Ë‰¥â¡“Õ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 80 oC

‡ªìπ√–¬–‡«≈“ 72 ™—Ë«‚¡ß   ·≈–π”‰ª∫¥‡æ◊ËÕ«‘‡§√“–Àå
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À“‰π‚µ√‡®π  (6 §√—Èß §◊Õ ‡¥◊Õπµÿ≈“§¡ 2537  ¡°√“§¡
‡¡…“¬π  °√°Æ“§¡  µÿ≈“§¡ 2538  ¡°√“§¡ 2539)
øÕ øÕ√—  (4 §√—Èß §◊Õ ‡¥◊Õπ‡¡…“¬π °√°Æ“§¡ µÿ≈“§¡
2538 ·≈–‡¡…“¬π 2539) ·≈–‚æ·∑ ‡´’¬¡ (3 §√—Èß §◊Õ
‡¥◊Õπ‡¡…“¬π  °√°Æ“§¡ 2538  ·≈–‡¡…“¬π 2539)
¥â«¬‡§√◊ËÕß¡◊Õ Technicon Autoanalyser ·≈â«À“§à“‡©≈’Ë¬
 ”À√—∫ ADF «‘‡§√“–Àå‡©æ“–‡¥◊Õπ‡¡…“¬π 2539 ‡æ’¬ß
§√—Èß‡¥’¬« ‡©æ“–„π·ª≈ß∑’Ëµ—¥°√–∂‘π Ÿß 10 ´¡. ¿“¬À≈—ß
°“√ ÿà¡«—¥º≈º≈‘µ·µà≈–§√—Èß µ—¥À≠â“∑—Èß·ª≈ß Ÿß®“°æ◊Èπ¥‘π
10 ´¡. ·≈– °√–∂‘π Ÿß 10 ·≈– 25 ´¡. µ“¡µ”À√—∫°“√
∑¥≈Õß

º≈°“√∑¥≈Õß

1.  ¿“æ≈¡øÑ“Õ“°“»

„πªï·√°¢Õß°“√∑¥≈Õß (2537) °“√°√–®“¬¢Õß
Ωπ§àÕπ¢â“ß ¡Ë”‡ ¡Õ„π™à«ßƒ¥ŸΩπ  (‡¥◊Õπæƒ…¿“§¡  -

‡¥◊Õπ°—π¬“¬π) (Table 1)  ¡’Ωπµ°‡æ’¬ß‡≈Á°πâÕ¬„π™à«ß
ƒ¥Ÿ·≈âß∑’ËÕ“°“»Àπ“«‡¬Áπ √–À«à“ß‡¥◊Õπµÿ≈“§¡ - °ÿ¡¿“æ—π∏å
2538  Ωπ‡√‘Ë¡µ°Õ’°§√—Èß„π‡¥◊Õπ¡’π“§¡·≈–µ°Õ¬à“ßµàÕ
‡π◊ËÕß‰ªÕ’° 2 ‡¥◊Õπ  À≈—ß®“°π—ÈπΩπ‰¥â∑‘Èß™à«ß„π‡¥◊Õπ
¡‘∂ÿπ“¬π·≈–‡¥◊Õπ°√°Æ“§¡  Õ¬à“ß‰√°Áµ“¡ ª√‘¡“≥πÈ”Ωπ
¡’‡æ‘Ë¡¡“°¢÷Èπ„π‡¥◊Õπ ‘ßÀ“§¡  °—π¬“¬π  ·≈– µÿ≈“§¡
2538 °àÕπ≈¥≈ß„π‡¥◊Õπæƒ»®‘°“¬π®π∂÷ß‡¥◊Õπ¡°√“§¡
2539 Ωπµ°µ—Èß·µàµâπªï 2539 µ—Èß·µà‡¥◊Õπ°ÿ¡¿“æ—π∏ÿå µàÕ
‡π◊ËÕß‰ª®π°√–∑—Ëß ‘Èπ ÿ¥ß“π∑¥≈Õß„π‡¥◊Õπ°—π¬“¬π 2539

„π™à«ß∑’ËΩπ∑‘Èß™à«ß  À√◊Õ„π™à«ßƒ¥Ÿ·≈âß¡’°“√„ÀâπÈ” —ª¥“Àå
≈– 1 §√—ÈßÊ ≈–ª√–¡“≥ 50 ¡¡.

2. º≈º≈‘µπÈ”Àπ—°·Àâß

®“°°“√‡°Á∫‡°’Ë¬«√–À«à“ßªï 2537-9 √«¡ 27 §√—Èß
æ∫«à“ √–¬–√–À«à“ß·∂«°√–∂‘π ·≈–§«“¡ Ÿß¢Õß°“√µ—¥
°√–∂‘π¡’º≈µàÕº≈º≈‘µπÈ”Àπ—°·Àâß¢ÕßÀ≠â“ °√–∂‘π·≈–
º≈º≈‘µ√«¡ (À≠â“ + °√–∂‘π) Õ¬à“ß¡’π—¬ ”§—≠„π∑“ß ∂‘µ‘

Table 1. Rainfall (mm) and temparature (
o
C) at Suwanvajokkasikit Research Station, Pakchong,

Nakornratchasima during the study and the long term mean (1972-1996).

     Year

1994      1995           1996

            Rainfall     Temperature    Rainfall     Temperature       Rainfall      Temperature

    Max     Min            Max     Min  Max     Min

Jan. 11 8 30.3 15.9  2 30.2 14.9  0  29.6 15.3
Feb. 19 15 32.0 20.5 15 31.2 15.4 55 29.2 18.8
Mar. 63 68 32.0 19.4 68 33.6 19.3 38 33.5 18.2
Apr. 87 80 33.3 21.1 149 34.3 21.8 127 32.9 21.1
May. 151 180 31.6 21.2 259 31.7 21.5 175 31.1 21.2
Jun. 99 171 30.0 21.9 19 31.8 22.0 103 30.8 21.1
Jul. 107 100 29.0 22.3 65 31.7 22.1 164 29.8 21.0
Aug. 144 202 29.0 20.2 167 30.0 21.8 137 29.7 21.5
Sep. 222 152 28.8 20.8 375 29.6 21.0 394 29.3 20.8
Oct. 165  46 28.7 18.6 186 29.0 19.9 154 28.8 19.9
Nov. 36  10 29.2 18.7 9 27.8 17.6 199 27.8 18.8
Dec. 6 0 29.7 17.6 0 26.8 15.3 0 26.1 14.6

  Total 1110 1032 30.3 19.9 1314 30.6 19.4 1546 29.9 19.4

Long term

rainfall

mean

Month
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(P = 0.05) (Table 2) À≠â“‡π‡ªï¬√å·§√–„Àâº≈º≈‘µ√«¡µ≈Õ¥
3 ªï  Ÿß ÿ¥ 50.97 µ—π/‡Œ°µ“√å  √Õß≈ß¡“‰¥â·°à  À≠â“
‰µâÀ«—πA25 ·≈–À≠â“√Ÿ´’Ë ´÷Ëß„Àâº≈º≈‘µµË” ÿ¥ 50.78 ·≈–
27.23 µ—π/‡Œ°µ“√å µ“¡≈”¥—∫  ‚¥¬„Àâº≈º≈‘µ Ÿß„πƒ¥ŸΩπ
√–À«à“ß‡¥◊Õπ¡‘∂ÿπ“¬π - °—π¬“¬π  ·≈–≈¥µË”≈ß√–À«à“ß
‡¥◊Õπµÿ≈“§¡ - °ÿ¡¿“æ—π∏å  (Figure 1)

 ”À√—∫º≈º≈‘µ¢Õß°√–∂‘πæ∫«à“°√–∂‘π∑’Ëª≈Ÿ°√à«¡
°—∫À≠â“√Ÿ´’Ë„Àâº≈º≈‘µ Ÿß ÿ¥µ≈Õ¥√–¬–‡«≈“ 3 ªï 4.79 µ—π/
‡Œ°µ“√å  „π¢≥–∑’Ë°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“‰µâÀ«—πA25

„Àâº≈º≈‘µ 3.76 µ—π/‡Œ°µ“√å  Ÿß°«à“°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫
À≠â“‡π‡ªï¬√å·§√–Õ¬à“ß¡’π—¬ ”§—≠„π∑“ß ∂‘µ‘ ∑’Ë„Àâº≈º≈‘µ
‡æ’¬ß 3.02 µ—π/‡Œ°µ“√å º≈º≈‘µ°√–∂‘π¡’°“√°√–®“¬µ—«
§àÕπ¢â“ß·ª√ª√«π·µà≈–‡¥◊Õπ ‚¥¬°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫
À≠â“√Ÿ´’Ë „Àâº≈º≈‘µ Ÿß°«à“°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“‰µâÀ«—π
A25 ·≈–À≠â“‡π‡ªï¬√å·§√–

·¡â«à“º≈º≈‘µ°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“√Ÿ ’́Ë  „Àâ
º≈º≈‘µ Ÿß°«à“°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“‡π‡ªï¬√å·§√–·≈–
À≠â“‰µâÀ«—πA25 ·µà‡¡◊ËÕæ‘®“√≥“º≈º≈‘µ√«¡ æ∫«à“·ª≈ß
À≠â“‡π‡ªï¬√å·§√–°—∫°√–∂‘π„Àâº≈º≈‘µπÈ”Àπ—°√«¡  Ÿß°«à“
·ª≈ßÀ≠â“Õ◊ËπÊ  Õ¬à“ß¡’π—¬ ”§—≠„π∑“ß ∂‘µ‘‚¥¬¡’º≈º≈‘µ

√«¡ 53.99 µ—π/‡Œ°µ“√å  ·ª≈ßÀ≠â“‰µâÀ«—πA25 „Àâº≈
º≈‘µ√«¡§◊Õ 44.54 µ—π/‡Œ°µ“√å ´÷Ëß Ÿß°«à“·ª≈ßÀ≠â“√Ÿ´’Ë
∑’Ë„Àâº≈º≈‘µ√«¡ 32.02 µ—π/‡Œ°µ“√å

Õ‘∑∏‘æ≈¢Õß√–¬–√–À«à“ß·∂«¢Õß°√–∂‘πµàÕº≈º≈‘µ
À≠â“  æ∫«à“À≠â“∑’Ëª≈Ÿ°√à«¡°—∫°√–∂‘π∑’Ë¡’√–¬–·∂«·§∫
(1 ‡¡µ√) „Àâº≈º≈‘µÀ≠â“µË” ÿ¥ 32.03 µ—π/‡Œ°µ“√å ·≈–
‡æ‘Ë¡¢÷Èπµ“¡√–¬–Àà“ß√–À«à“ß·∂«°√–∂‘π ‚¥¬„Àâº≈º≈‘µ
41.78 ·≈– 45.18 µ—π/‡Œ°µ“√å   ∑’Ë¡’√–¬–√–À«à“ß 2 ·≈–
4 ‡¡µ√ µ“¡≈”¥—∫ µ√ß°—π¢â“¡°—∫º≈º≈‘µ√«¡¢Õß°√–∂‘π
÷́Ëß„Àâº≈º≈‘µ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡æ‘Ë¡√–¬–

√–À«à“ß·∂«°√–∂‘π®“° 1 ‡¡µ√ ‰ª‡ªìπ 2 ·≈– 4 ‡¡µ√
‚¥¬„Àâº≈º≈‘µ 7.20  2.93 ·≈– 1.45 µ—π/‡Œ°µ“√å  µ“¡
≈”¥—∫ °“√‡æ‘Ë¡√–¬–√–À«à“ß·∂«°√–∂‘π®“° 1 ‡¡µ√ ‡ªìπ
2 ·≈– 4 ‡¡µ√ ∑”„Àâº≈º≈‘µ√«¡‡æ‘Ë¡¢÷Èπ®“° 39.23 ‡ªìπ
44.71 ·≈– 46.63 °°. µ“¡≈”¥—∫ ‚¥¬√–À«à“ß·∂«¢Õß
°√–∂‘π  ‰¡à¡’Ø‘ —¡æ—π∏å°—∫æ—π∏ÿåÀ≠â“ ∑—Èßº≈º≈‘µ¢ÕßÀ≠â“
°√–∂‘π ·≈–º≈º≈‘µ√«¡

Õ‘∑∏‘æ≈¢Õß§«“¡ Ÿß¢Õß°“√µ—¥°√–∂‘π  æ∫«à“°“√
µ—¥ Ÿß 10 ·≈– 25 ´¡.  ‰¡à∑”„Àâº≈º≈‘µ¢ÕßÀ≠â“·≈–
º≈º≈‘µ√«¡ ·µ°µà“ß°—π∑“ß ∂‘µ‘  ·µà°“√µ—¥°√–∂‘π„π√–¥—∫

Table 2. Effect of grasss pecies, leucaena row spacing and cutting height

on total dry matter yield over 840 days (t/h).

Grass      Leucaena     Total (Grass + Leucaena)

A. Grass
- ruzi 27.23 c          4.79 a             32.02 c1

- dwarf napier 50.97 a          3.02 c             53.99 a
- Taiwan A25 40.78 b          3.76 b             44.54 b

B. Spacing (m)
           1 32.03 c          7.20 a             39.23 b
           2 41.78 a          2.93 b             44.71 a
           4 45.18 a          1.45 c             46.63 a

C. Cutting height (cm)

         10 38.69 a          3.51 b             42.19 a
         25 40.63 a          4.21 a             44.84 a

1  
Values in the same column for each main affect not followed by the same letter

  differ at P = 0.05.
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Figure 1. Total dry matter yield of grass(a), leucaena(b) and grass + leucaena(c) from each cutting

during Jun 1994 - Aug 1996 under irrigation.
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25 ´¡. ∑”„Àâº≈º≈‘µ¢Õß°√–∂‘π‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘®“° 3.51 µ—π/‡Œ°µ“√å ∑’Ë°“√µ—¥ Ÿß 10 ´¡. ‡ªìπ
4.21 µ—π/‡Œ°µ“√å  ‰¡àæ∫ªØ‘ —¡æ—π∏å√–À«à“ß§«“¡ Ÿß°—∫
√–¬–·∂«ª≈Ÿ° ¢Õß°√–∂‘πÀ√◊Õ√–À«à“ßæ—π∏ÿå∑—Èßº≈º≈‘µÀ≠â“
°√–∂‘π·≈–º≈º≈‘µ√«¡

3. Õß§åª√–°Õ∫∑“ß‡§¡’

3.1 ‚ª√µ’π  ª√‘¡“≥‚ª√µ’π (Table 3) ¢ÕßÀ≠â“
·≈–°√–∂‘π¡’§«“¡·µ°µà“ßµ“¡™π‘¥¢Õßæ◊™·≈– à«π¢Õß
æ◊™ °≈à“«§◊Õ ‡¡◊ËÕ§‘¥‡©≈’Ë¬®“°°“√«‘‡§√“–Àå 6 §√—Èß æ∫«à“
À≠â“‡π‡ªï¬√å·§√–¡’‚ª√µ’π Ÿß ÿ¥  ‚¥¬¡’‚ª√µ’π„π„∫·≈–
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°√–∂‘π ‰¡à¡’º≈µàÕ‚ª√µ’π∑—Èß„π à«π¢Õß„∫·≈–≈”µâπ¢Õß
À≠â“·≈–°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—π

3.2 øÕ øÕ√—   À≠â“√Ÿ´’Ë¡’øÕ øÕ√— „π„∫ Ÿß°«à“
À≠â“™π‘¥Õ◊Ëπ „π¢≥–∑’ËÀ≠â“‡π‡ªï¬√å·§√–·≈–À≠â“‰µâÀ«—π
A25  ¡’øÕ øÕ√— „°≈â‡§’¬ß°—π „π à«π¢Õß≈”µâπ À≠â“
‡π‡ªï¬√å·§√–·≈–À≠â“‰µâÀ«—πA25 ¡’øÕ øÕ√— „°≈â‡§’¬ß
°—π ·µà Ÿß°«à“À≠â“√Ÿ́ ’Ë °√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“ ¡’øÕ øÕ√— 

≈”µâπ 14.23 ·≈– 10.50% „π¢≥–∑’Ë„π„∫·≈–≈”µâπ¢Õß
À≠â“‰µâÀ«—πA25 ¡’‚ª√µ’π 13.41 ·≈– 8.59% ·≈–À≠â“
√Ÿ´’Ë 10.52 ·≈– 6.71% µ“¡≈”¥—∫  à«π°√–∂‘π∑’Ëª≈Ÿ°√à«¡
°—∫À≠â“√Ÿ´’Ë À≠â“‡π‡ªï¬√å·§√– ·≈–À≠â“‰µâÀ«—πA25  ¡’
‚ª√µ’π„°≈â‡§’¬ß°—π∑—Èß„π à«π¢Õß„∫·≈–≈”µâπ  √–À«à“ß
26.67 - 27.49% ·≈– 10.76-10.9% µ“¡≈”¥—∫

√–¬–√–À«à“ß·∂«  ·≈–§«“¡ Ÿß¢Õß°“√µ—¥

Table 3. Effect of grass species, leucaena row spacing and cutting height on chemical composi-

tions of grasses and legume (mean over 3 years) (% dry weight) .

Grass    Leucaena            Grass            Leucaena

       Leaf         Stem         Leaf         Stem    Leaf         Stem        Leaf         Stem

          Crude protein (%)                     Potassium (%)

A. Grass
- Ruzi 10.52 b1 6.71 c 26.67  10.93   2.68 b      3.17 b 2.46 2.34
- dwarf napier 14.23 a 10.50 a  27.42  10.76   4.26 a      4.87 a 2.54 2.09
- Taiwan A25  13.41 a 8.59 b 27.49  10.78   4.13 a      4.61 a 2.35 2.11

B. Spacing (m)
       1 12.90 9.20 29.16 10.38 3.64 4.21 2.43 2.18
       2 12.34 8.36 28.79 11.35 3.76 4.19 2.45 2.22
       4 12.71 8.62 28.39 10.78 3.67 4.25 2.46 2.14

C. Cutting height (cm)
     10     12.72 8.57 28.97 10.83 3.60 4.18 2.44 2.20
     25     12.95 8.94 28.42 10.84 3.79 4.25 2.46 2.17

               Phosphorus (%)2                    ADF (%)2

A. Grass
- ruzi 0.59 0.42 0.24 0.24 39.4 56.6 33.8 69.5
- dwarf napier 0.42 0.64 0.26 0.27 49.6 55.2 32.9 66.6
- Taiwan A25 0.48 0.63 0.26 0.26 43.1 49.9 35.7 69.2

B. Spacing (m)
             1 0.49 0.54 0.26 0.26 43.5 51.2 30.9 71.1
             2 0.55 0.56 0.24 0.26 44.2 52.2 31.2 66.8
             4 0.44 0.53 0.25 0.25 44.5 55.5 34.8 67.4

C. Cutting height (cm)
           10 0.48 0.53 0.26 0.26 42.0 - - -
           25 0.54 0.55 0.24 0.26 43.1 - - -

1
Within columns for each main effect, means followed by different letters are significantly difference (P<0.05).

2
No statistical analysis, measured only at 10 cm cutting height for both grass and legume.
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„°≈â‡§’¬ß°—π∑—Èß„π à«π„∫·≈–≈”µâπ
√–¬–√–À«à“ß·∂«  ·≈–§«“¡ Ÿß¢Õß°“√µ—¥

°√–∂‘π æ∫«à“  ¡’º≈µàÕª√‘¡“≥øÕ øÕ√— ‡æ’¬ß‡≈Á°πâÕ¬
∑—Èß„π à«π¢Õß„∫·≈–≈”µâπ¢ÕßÀ≠â“·≈–°√–∂‘π  ‚¥¬¡’
øÕ øÕ√— ª√‘¡“≥„°≈â‡§’¬ß°—π ¢Õß∑ÿ°√–¬–ª≈Ÿ°·≈–§«“¡
 Ÿß°“√µ—¥°√–∂‘π

3.3 ‚æ·∑ ‡´’¬¡  À≠â“‡π‡ªï¬√å·§√–·≈–À≠â“
‰µâÀ«—πA25  ¡’‚æ·∑ ‡´’¬¡„°≈â‡§’¬ß°—π·µà Ÿß°«à“À≠â“√Ÿ´’Ë
∑—Èß„π„∫·≈–≈”µâπ   à«π°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“∑—Èß “¡
™π‘¥  ¡’‚æ·∑ ‡´’¬¡ª√‘¡“≥„°≈â‡§’¬ß°—π·≈–µË”°«à“À≠â“
∑—Èß„π à«π¢Õß„∫·≈–≈”µâπ

√–¬–√–À«à“ß·∂«·≈–§«“¡ Ÿß°“√µ—¥°√–∂‘π
‰¡à¡’º≈∑”„Àâ‚æ·∑ ‡´’¬¡∑—Èß„π„∫·≈–≈”µâπ¢ÕßÀ≠â“¡’
ª√‘¡“≥·µ°µà“ß°—π  ·≈–¡’º≈µàÕ‚æ·∑ ‡´’¬¡„π„∫·≈–
≈”µâπ¢Õß°√–∂‘π‡æ’¬ß‡≈Á°πâÕ¬‚¥¬ à«π„À≠à¡’ª√‘¡“≥„°≈â
‡§’¬ß°—π

3.4 ADF (acid detergent fiber) „∫¢ÕßÀ≠â“
∑ÿ°Ê æ—π∏ÿå ∑’Ë∑¥≈Õß¡’ ADF µË”°«à“≈”µâπ À≠â“‡π‡ªï¬√å
·§√–¡’ª√‘¡“≥ ADF „π à«π¢Õß„∫ Ÿß ÿ¥§◊Õ 49.6% „π
¢≥–∑’ËÀ≠â“√Ÿ´’Ë·≈–À≠â“‰µâÀ«—πA25 ¡’ª√‘¡“≥„°≈â‡§’¬ß°—π
§◊Õ√–À«à“ß 39.4 - 43.1%  ”À√—∫„π à«π¢Õß≈”µâπ À≠â“
√Ÿ´’Ë·≈–À≠â“‡π‡ªï¬√å·§√–¡’ ADF „°≈â‡§’¬ß°—π ·≈– Ÿß°«à“
À≠â“‰µâÀ«—πA25  „π à«π¢Õß°√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“√Ÿ´’Ë
‡π‡ªï¬√å·§√– ·≈–‰µâÀ«—πA25  ¡’ ADF „°≈â‡§’¬ß°—π∑—Èß
„π à«π„∫·≈–≈”µâπ √–¬–√–À«à“ß·∂«°√–∂‘π¡’º≈µàÕ ADF

‡≈Á°πâÕ¬

«‘®“√≥å

™π‘¥æ—π∏ÿåÀ≠â“∑’Ëª≈Ÿ°√à«¡°—∫°√–∂‘π¡’º≈Õ¬à“ß¬‘ËßµàÕ
º≈º≈‘µ¢Õß°√–∂‘π∑’Ë¢÷Èπ√à«¡ ‡™àπ‡¥’¬«°—∫°“√√“¬ß“π¢Õß
 “¬—≥Àå·≈–§≥– (2542) ∑’Ëª≈Ÿ°„π ¿“æπÈ”Ωπ°√–∂‘π∑’Ë
ª≈Ÿ°√à«¡°—∫À≠â“√Ÿ´’Ë„Àâº≈º≈‘µ Ÿß°«à“∑’Ëª≈Ÿ°√à«¡°—∫À≠â“
‡π‡ªï¬√å·§√–·≈–‰µâÀ«—πA25   ‡π◊ËÕß®“°À≠â“√Ÿ´’Ë‡ªìπÀ≠â“
°÷Ëßµ—Èß°÷Ëß‡≈◊ÈÕ¬  ¡’°“√‡®√‘≠‡µ‘∫‚µ„π¥â“π§«“¡ Ÿß‰¡à¡“°π—°
‡¡◊ËÕ‡∑’¬∫°—∫À≠â“‡π‡ªï¬√å·§√– ·≈–‰µâÀ«—πA25   ÷́Ëß¡’
≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ·∫∫µâπµ—Èß ·≈–¡’„∫¡“°  (‡°’¬√µ‘-
»—°¥‘Ï, 2536 ·≈–  ÿ«π“√∂, 2537) ∑”„ÀâÀ≠â“‡π‡ªï¬√å·§√–

‡®√‘≠‡µ‘∫‚µ·≈–∫—ß‡ß“°√–∂‘π‰¥âßà“¬ ∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ
¢Õß°√–∂‘π≈¥≈ß À≠â“‰µâÀ«—πA25  ¡’º≈πâÕ¬°«à“À≠â“
‡π‡ªï¬√å·§√–  ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°°“√‡®√‘≠‡µ‘∫‚µ¢Õß
À≠â“‰µâÀ«—πA25  πâÕ¬°«à“À≠â“‡π‡ªï¬√å·§√– ‚¥¬æ‘®“√≥“
®“°º≈º≈‘µ¢ÕßÀ≠â“‰µâÀ«—πA25   ÷́ËßπâÕ¬°«à“º≈º≈‘µ
¢ÕßÀ≠â“‡π‡ªï¬√å·§√– (Table 2) ®÷ß∑”„ÀâÀ≠â“¥—ß°≈à“«¡’
°“√‡®√‘≠‡µ‘∫‚µ·≈–·¢àß¢—ππâÕ¬°«à“À≠â“‡π‡ªï¬√å·§√–
Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕæ‘®“√≥“∂÷ßº≈º≈‘µ√«¡ (À≠â“ + °√–∂‘π)
æ∫«à“ ·ª≈ßÀ≠â“‡π‡ªï¬√å·§√–„Àâº≈º≈‘µ Ÿß ÿ¥√Õß≈ß¡“
‰¥â·°à ·ª≈ßÀ≠â“‰µâÀ«—πA25 ·≈–·ª≈ßÀ≠â“√Ÿ´’Ë„Àâº≈º≈‘µ
√«¡µË” ÿ¥   §«“¡·µ°µà“ß¢Õßº≈º≈‘µ√«¡‡°‘¥®“°§«“¡
·µ°µà“ß¢ÕßÀ≠â“‡ªìπ ”§—≠ Õ¬à“ß‰√°Áµ“¡ º≈º≈‘µ„π™à«ß
ƒ¥Ÿ·≈âß·≈–Õ“°“»Àπ“«‡¬Áπ (µÿ≈“§¡ - °ÿ¡¿“æ—π∏å) º≈º≈‘µ
µË”°«à“™à«ßƒ¥ŸÕ◊ËπÊ ∑—Èßπ’È‡π◊ËÕß®“°Õÿ≥À¿Ÿ¡‘µË”¡’º≈µàÕ°“√
‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™·¡â«à“®–¡’°“√„ÀâπÈ”°Áµ“¡

º≈°“√∑¥≈Õßπ’È¬—ß· ¥ß„Àâ‡ÀÁπÕ’°«à“√–¬–√–À«à“ß
·∂«¢Õß°√–∂‘π¡’º≈µàÕ —¥ à«π¢Õß°√–∂‘π„π·ª≈ßÀ≠â“
º ¡‡ªìπÕ¬à“ß¬‘Ëß °“√„™â√–¬–√–À«à“ß·∂«·§∫ (1 ‡¡µ√) À√◊Õ
°“√ª≈Ÿ°À≠â“ ≈—∫°√–∂‘π (1 : 1)  ‡æ‘Ë¡ —¥ à«π¢Õß°√–∂‘π
Õ¬à“ß‡¥àπ™—¥ ‡ªìπ 18% ·µà∑’Ë√–¬–√–À«à“ß·∂« 2 ·≈– 4

‡¡µ√  —¥ à«π¢Õß°√–∂‘π≈¥‡À≈◊Õ‡æ’¬ß 7 ·≈– 3% µ“¡
≈”¥—∫   Õ¥§≈âÕß°—∫°“√ª≈Ÿ°„π ¿“æ∑’ËÕ“»—¬πÈ”Ωπ ( “¬—≥Àå
·≈–§≥–, 2542)  ·µà —¥ à«π¢Õß°√–∂‘π∑’Ë‰¥â√—∫¿“¬„µâ
 ¿“æπÈ”Ωπ¡’§à“¡“°°«à“„π ¿“æ∑’Ë¡’°“√„ÀâπÈ”√à«¡¥â«¬ §◊Õ
¡’§à“√–À«à“ß 6 - 26% ‡π◊ËÕß®“°¿“¬„µâ°“√„ÀâπÈ”√à«¡¥â«¬
º≈º≈‘µÀ≠â“‰¥â√—∫‡æ‘Ë¡¢÷Èπ 52 - 53%  „π¢≥–∑’Ëº≈º≈‘µ
°√–∂‘π≈¥≈ß 9 - 28% ‡¡◊ËÕ‡∑’¬∫°—∫„π ¿“æπÈ”Ωπ ( “¬—≥Àå
·≈–§≥–, 2542) Õ—π‡ªìπº≈¡“®“°°“√·¢àß¢—π¢ÕßÀ≠â“
¿“¬„µâ ¿“æ°“√„ÀâπÈ”¡’¡“°°«à“ °“√‡æ‘Ë¡ —¥ à«π¢Õß°√–∂‘π
™à«¬‡æ‘Ë¡§ÿ≥¿“æ¢Õß·ª≈ßÀ≠â“‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‚ª√µ’π
„Àâ Ÿß¢÷Èπ ´÷Ëß Evans (1970) ·≈– Norman (1970) ‰¥â
· ¥ß„Àâ‡ÀÁπ«à“°“√‡æ‘Ë¡πÈ”Àπ—°‚§‡π◊ÈÕ¡’§«“¡ —¡æ—π∏å‚¥¬
µ√ß°—∫ª√‘¡“≥∂—Ë«„π·ª≈ßÀ≠â“º ¡   ”À√—∫„π‚§π¡°“√
„™â°√–∂‘π√à«¡¥â«¬°—∫Õ“À“√À¬“∫∑’Ë¡’§ÿ≥¿“æµË”™à«¬‡æ‘Ë¡
º≈º≈‘µπÈ”π¡¥‘∫  (Maasdorp and Dzowela, 1998 ;

Tudsri et al., 2001)  Õ¬à“ß‰√°Áµ“¡ ¬—ß‰¡à¡’√“¬ß“π«à“
 —¥ à«π¢Õß°√–∂‘π∑’Ë‡À¡“– ¡„π ¿“æ·ª≈ßÀ≠â“º ¡
§«√®–‡ªìπ‡∑à“„¥ Nyaata ·≈–§≥– (1998) √“¬ß“π«à“„π
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Õ—ø√‘°“  °√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“‡π‡ªï¬√å§«√ª≈Ÿ°°√–∂‘π
1-2 ·∂« ≈—∫°—∫À≠â“‡π‡ªï¬√å 1 ·∂« „Àâ —¥ à«π∑’Ë‡À¡“–
 ¡∑’Ë ÿ¥∑—Èß„π¥â“πº≈º≈‘µ·≈–§ÿ≥¿“æ ‚¥¬„Àâ —¥ à«π¢Õß
°√–∂‘π 20%  Tudsri ·≈–§≥–  (2001)  √“¬ß“π«à“  ‚§π¡
∑’Ëª≈àÕ¬„Àâ·∑–‡≈Á¡·ª≈ßÀ≠â“√Ÿ́ ’Ëº ¡∑’Ë¡’ —¥ à«π¢Õß°√–∂‘π
12 - 13%  “¡“√∂„ÀâπÈ”π¡‰¥â  14  ≈‘µ√  Õ¬à“ßπâÕ¬ 100

«—π ¢Õß°“√√’¥π¡ ‚¥¬À≠â“∑’Ë¢÷Èπ√à«¡¡’‚ª√µ’π√–À«à“ß 8 -

10%   ¥—ßπ—Èπ„π ¿“æ·«¥≈âÕ¡¢Õßª√–‡∑»‰∑¬∑’Ë¡’°“√
™≈ª√–∑“π√à«¡¥â«¬ ®÷ß§«√ª≈Ÿ°°√–∂‘π 1 ·∂«  ≈—∫À≠â“
1 ·∂«À√◊Õª≈Ÿ°°√–∂‘π‚¥¬„™â√–¬–Àà“ß 1 ‡¡µ√ ·≈–ª≈Ÿ°
À≠â“√–À«à“ß°≈“ß·∂«  πà“®–‡À¡“– ¡∑’Ë ÿ¥ °“√„™â√–¬–
√–À«à“ß·∂«°√–∂‘π°«â“ß (2-4 ‡¡µ√) „Àâ —¥ à«π°√–∂‘π
πâÕ¬‡°‘π‰ª∑’Ë®–‡æ‘Ë¡§ÿ≥¿“æ¢ÕßÀ≠â“∑’Ë¢÷Èπ√à«¡ „Àâ‡æ’¬ßæÕ
°—∫§à“‡©≈’Ë¬¢Õß‚§π¡¢Õß‡°…µ√°√‰∑¬ ́ ÷Ëß„Àâ«—π≈– 8 °°./
µ—«/«—π ( “¬—≥Àå ·≈–§≥–, 2542)

°“√µ—¥°√–∂‘π„π√–¥—∫§«“¡ Ÿß 10 ´¡. ∑”„Àâº≈
º≈‘µ¢Õß°√–∂‘π≈¥≈ß∂÷ß 20% ‡¡◊ËÕ‡∑’¬∫°—∫·ª≈ß∑’Ëµ—¥√–¥—∫
25 ´¡. ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°°“√·¢àß¢—π°—∫À≠â“∑’Ë¢÷Èπ√à«¡
‡æ√“–Õ“®∂Ÿ°À≠â“‡®√‘≠‡µ‘∫‚µ¢÷Èπ¡“·≈–∫¥∫—ß‡ß“‰¥âßà“¬ ‡¡◊ËÕ
‡∑’¬∫°—∫°“√µ—¥„π√–¥—∫ Ÿß (25-50 ´¡.)  πÕ°®“°π—Èπ
°“√µ—¥°√–∂‘π„π√–¥—∫µË”∑”„ÀâÕ“À“√ ”√Õß¡’ª√‘¡“≥πâÕ¬
∑’Ë®–„™â ”À√—∫°“√øóôπµ—« (Humphreys, 1978) ·≈– ®ÿ¥
‡®√‘≠¡’®”π«ππâÕ¬°«à“°“√µ—¥„π√–¥—∫ Ÿß 25 ´¡. Õ’°¥â«¬
(Gutteridge and Whiteman, 1975)

À≠â“√Ÿ´’Ë‡ªìπÀ≠â“∑’Ë‡°…µ√°√„™âª≈Ÿ°‡æ◊ËÕ‡≈’È¬ß —µ«å
¡“°∑’Ë ÿ¥„πª√–‡∑»‰∑¬  ·µà„Àâº≈º≈‘µ·≈–§ÿ≥¿“æ‚¥¬
æ‘®“√≥“®“°‚ª√µ’πµË”°«à“À≠â“‡π‡ªï¬√å·§√–·≈–À≠â“
‰µâÀ«—πA25 (Table 3)  ¥—ßπ—Èπ °“√ àß‡ √‘¡„Àâ‡°…µ√°√
ª≈Ÿ°À≠â“∑—Èß Õß™π‘¥·∑πÀ≠â“√Ÿ´’Ëπà“®–™à«¬·°â‰¢„Àâªí≠À“
°“√¢“¥·§≈πÕ“À“√À¬“∫§ÿ≥¿“æ¥’‰¥â  ®“°º≈°“√∑¥≈Õß
æ∫«à“À≠â“‡°◊Õ∫∑—ÈßÀ¡¥¡’√–¥—∫‚ª√µ’π Ÿß°«à“ 7%  ´÷Ëß‡ªìπ
√–¥—∫∑’Ë¡’º≈∑”„Àâ°“√°‘π‰¥â¢Õß —µ«å≈¥≈ß (Milford and

Minson, 1966)

À≠â“∑—Èß “¡™π‘¥¡’øÕ øÕ√— ‡æ’¬ßæÕµàÕ§«“¡µâÕß
°“√¢Õß‚§‡π◊ÈÕ·≈–‚§π¡ µ“¡¡“µ√∞“π¢Õß NRC (1984)

∑’Ë°”Àπ¥«à“‚§π¡∑’Ë„ÀâπÈ”π¡«—π≈– 14 °°.  µâÕß°“√
øÕ øÕ√— ∑’Ë¡’Õ¬Ÿà„πÕ“À“√ 0.34% ·≈– ”À√—∫‚§‡π◊ÈÕ∑’Ë¡’
πÈ”Àπ—°µàÕ√–À«à“ß 300 - 500 °°. µâÕß°“√øÕ øÕ√— „π

Õ“À“√ 0.20%  ”À√—∫°√–∂‘π  à«π„À≠à®–¡’§à“‰¡àæÕ‡æ’¬ß
 ”À√—∫‚§π¡ (¬°‡«âπ‚§‡π◊ÈÕ) ‰¡à«à“®–‡ªìπ„π à«π¢Õß„∫
À√◊Õ≈”µâπ

√–¬–√–À«à“ß·∂«·≈–§«“¡ Ÿß¢Õß°“√µ—¥°√–∂‘π
‰¡à¡’º≈µàÕøÕ øÕ√— „πÀ≠â“·≈–°√–∂‘π ÷́Ëß Õ¥§≈âÕß°—∫
ß“π∑¥≈Õß¢Õß Middleton (1982) ∑’Ë√“¬ß“π«à“§«“¡ Ÿß
¢Õß°“√µ—¥‰¡à¡’º≈µàÕ√–¥—∫∏“µÿÕ“À“√¢Õßæ◊™ À≠â“∑ÿ°™π‘¥
¡’øÕ øÕ√—  Ÿß°«à“°√–∂‘π ¥—ßπ—Èπ°“√ª≈Ÿ°À≠â“√à«¡¥â«¬®–
™à«¬„Àâ ¡¥ÿ≈¬å„π‡√◊ËÕßÕ“À“√∏“µÿ ”À√—∫ —µ«å¥’¢÷Èπ¥â«¬

À≠â“∑—Èß “¡™π‘¥¡’‚æ·∑ ‡ ’́¬¡ ‡©≈’Ë¬ Ÿß°«à“°√–∂‘π
∑—Èß„π à«π„∫·≈–≈”µâπÀ≠â“‡π‡ªï¬√å·§√–·≈–À≠â“‰µâÀ«—π
A25 ¡’‚æ·∑ ‡´’¬¡ Ÿß°«à“À≠â“√Ÿ´’Ë∑—Èß„π à«π„∫·≈–≈”µâπ
‚æ·∑ ‡ ’́¬¡„πÀ≠â“ à«π„À≠à¡’æÕ‡æ’¬ßµàÕ§«“¡µâÕß°“√
¢Õß —µ«å ´÷Ëß NRC (1984) √–∫ÿ‰«â«à“„πÕ“À“√‚§π¡·≈–
‚§‡π◊ÈÕ§«√¡’§à“‚æ·∑ ‡´’¬¡‡∑à“°—∫  0.90  ·≈– 0.31%

µ“¡≈”¥—∫
ADF ‡ªìπµ—«∫àß™’È∂÷ßª√‘¡“≥ à«π∑’Ë¬àÕ¬¬“°·≈–

 à«π¬àÕ¬‰¡à‰¥â¢Õßµ—«Õ¬à“ß«à“¡’¡“°πâÕ¬‡æ’¬ß„¥  ®“°º≈
°“√∑¥≈Õßπ’ÈÀ≠â“√Ÿ ’́Ë¡’ ADF „π„∫µË” ÿ¥ ·µà„π ¿“æ∑’Ë
‰¡à¡’°“√„ÀâπÈ”À≠â“‡π‡ªï¬√å·§√–¡’√–¥—∫ ADF „π„∫µË” ÿ¥
( “¬—≥Àå ·≈–§≥–, 2542) °√–∂‘π¡’ à«π∑’Ë¬àÕ¬‰¥âßà“¬°«à“
„πÀ≠â“‡æ√“–„π∂—Ë«‚¥¬∑—Ë«‰ª®–¡’§“√å‚∫‰Œ‡¥√∑∑’Ë≈–≈“¬„π
πÈ”‰¥âßà“¬Õ¬Ÿà„π√–¥—∫ Ÿß „π¢≥–∑’Ëæ◊™µ√–°Ÿ≈À≠â“‡°◊Õ∫∑ÿ°
™π‘¥®–¡’ à«π¢Õßºπ—ß‡´≈≈å‡ªìπ à«π„À≠à´÷Ëß¬àÕ¬‰¥â¬“°Õ¬Ÿà
„π√–¥—∫§àÕπ¢â“ß Ÿß

‡π◊ËÕß®“°ß“π∑¥≈Õßπ’È»÷°…“„π¥‘π∑’Ë¡’§«“¡Õÿ¥¡
 ¡∫Ÿ√≥å Ÿß¢Õß∫√‘‡«≥¿“§°≈“ß ÷́Ëß‡ªìπ·À≈àß ”§—≠∑’Ë¡’
°“√‡≈’È¬ß‚§π¡¢Õßª√–‡∑» ¥—ßπ—Èπ °“√π”º≈ß“π«‘®—¬π’È‰ª
„™â„π∫√‘‡«≥∑’Ë¥‘π¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” ‡™àπ ¥‘π„π¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ®–µâÕß¡’§«“¡√–¡—¥√–«—ß ·≈– ¡§«√
„Àâ¡’°“√«‘®—¬‡æ‘Ë¡‡µ‘¡„π¥‘π∑’Ë¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË”¥â«¬

 √ÿª

1. °√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“√Ÿ´’Ë„Àâº≈º≈‘µ Ÿß ÿ¥
√Õß≈ß¡“ ‰¥â·°à  °√–∂‘π∑’Ëª≈Ÿ°√à«¡°—∫À≠â“‰µâÀ«—πA25

·≈–‡π‡ªï¬√å·§√–µË” ÿ¥   ·µà„π¥â“πº≈º≈‘µ√«¡∑—Èß·ª≈ß
·ª≈ßÀ≠â“‡π‡ªï¬√å·§√–„Àâº≈º≈‘µ Ÿß ÿ¥ √Õß≈ß¡“ ‰¥â·°à
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