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ABSTRACT

Data from 6,871 parity records, collecting from 8 commercial swine breeding herds which have been

under the health and management services of the Faculty of Veterinary Medicine, Kasetsart University for

2 years, were used to determine the relationships between the wean-to-first-service interval (WFS) and the

subsequent farrowing rate and litter size.  The regression procedures both logistic and polynomial were utilized

to find the models best explaining the variability of the data.
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Sows were most fertile when the WFS was between 3-5 days and 20-25 days.  The farrowing rate

for this group of sows was likely to be above 85 percent.  On the other hand, the farrowing rate for sows

having WFS between 0-1 day and 10-17 days could be expected to be lower than 80%.  The strong association

between WFS and farrowing rates suggested that a strategy to maximize sow lactation intake was likely to

result in improved herd farrowing rate but may not result in improved herd litter size since WFS indicated

only a small fraction of litter size variability (R2 = 0.089).

Key words : farrowing rate, litter size, wean-to-first-service

∫∑§—¥¬àÕ

¢âÕ¡Ÿ≈®“°√–‡∫’¬π≈”¥—∫∑âÕß¢Õßø“√å¡ ÿ°√æ—π∏ÿå

8 ·Ààß ®”π«π 6,871 √–‡∫’¬π ∂Ÿ°π”¡“„™â‡æ◊ËÕ»÷°…“

Õ‘∑∏‘æ≈¢Õß™à«ßÀ¬à“π¡∂÷ßº ¡§√—Èß·√° (WFS) ∑’Ë¡’

µàÕÕ—µ√“‡¢â“§≈Õ¥ ·≈–¢π“¥§√Õ°¢Õßø“√å¡ ÿ°√„π

ª√–‡∑»‰∑¬ ø“√å¡‡À≈à“π’È‰¥â√—∫°“√∂à“¬∑Õ¥

‡∑§‚π‚≈¬’ “√ π‡∑» °“√§«∫§ÿ¡§ÿ≥¿“æ¢âÕ¡Ÿ≈

°“√§«∫§ÿ¡ªÑÕß°—π‚√§ ·≈–°“√®—¥°“√ø“√å¡ ®“°

§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

Õ¬à“ßµàÕ‡π◊ËÕß‡ªìπ‡«≈“ 2 ªï °“√»÷°…“∑”‚¥¬°“√ √â“ß

Àÿàπ®”≈Õß√’‡°√´™—Ëπ´÷Ëß¡’ Õ—µ√“‡¢â“§≈Õ¥ À√◊Õ¢π“¥

§√Õ°‡ªìπµ—«·ª√µ“¡ ·≈–¡’ linear, quadratic, cubic

·≈– quartic terms ¢Õß WFS ‡ªìπµ—«·ª√Õ‘ √–

·¡à ÿ°√∑’Ë¡’ WFS √–À«à“ß 3-5 «—π ·≈– 20-25

«—π ‡ªìπ·¡à ÿ°√∑’Ë¡’‚Õ°“ ∑”Õ—µ√“‡¢â“§≈Õ¥ Ÿß°«à“ 85%

„π¢≥–∑’Ë·¡à ÿ°√∑’Ë¡’ WFS √–À«à“ß 0-1 «—π ·≈– 10-

17 «—π ‡ªìπ·¡à ÿ°√∑’Ë¡’‚Õ°“ °≈—∫ —¥‰¡àµ√ß√Õ∫ ·∑âß

·≈–/À√◊Õ∂Ÿ°§—¥∑‘ÈßÀ≈—ßº ¡ Ÿß ·≈– àßº≈„Àâ·¡à ÿ°√

°≈ÿà¡π’È¡’‚Õ°“ ∑”Õ—µ√“‡¢â“§≈Õ¥‰¥âµË”°«à“ 80% °“√

„ÀâÕ“À“√·¡à‡≈’È¬ß≈Ÿ°Õ¬à“ß‡µÁ¡∑’Ëµ≈Õ¥√–¬–‡≈’È¬ß≈Ÿ°

‡æ◊ËÕ™à«¬„Àâ·¡à ÿ°√À¬à“π¡ à«π¡“°¢ÕßΩŸß‡ªìπ —¥¿“¬„π

3-5 «—πÀ≈—ßÀ¬à“π¡ ∂◊Õ«à“‡ªìπ¡“µ√°“√∑’Ëπà“®–„™â‰¥â

º≈„π°“√ª√—∫ª√ÿßÕ—µ√“‡¢â“§≈Õ¥¢Õßø“√å¡ ¥â«¬‡Àµÿ

∑’ËÕ—µ√“‡¢â“§≈Õ¥¡’§«“¡ —¡æ—π∏å·πàπ·øÑπ°—∫ WFS

Õ¬à“ß‰√°Áµ“¡¡“µ√°“√¥—ß°≈à“«Õ“®„™â‰¡à‰¥âº≈„π°“√

‡æ‘Ë¡¢π“¥§√Õ°¢ÕßΩŸß ‡æ√“– WFS Õ∏‘∫“¬§«“¡

º—π·ª√„π¢π“¥§√Õ°¢ÕßΩŸß ÿ°√‰¥â‡æ’¬ß‡≈Á°πâÕ¬

‡∑à“π—Èπ (R2 = 0.089)

§”π”

Õ—µ√“‡¢â“§≈Õ¥ ·≈– ¢π“¥§√Õ° ¡’Õ‘∑∏‘æ≈

¡“°µàÕª√– ‘∑∏‘¿“æ°“√º≈‘µ¢Õßø“√å¡ ÿ°√æ—π∏ÿå

Õ—µ√“‡¢â“§≈Õ¥‡ªìπµ—«·ª√ ”§—≠∑’Ë°”Àπ¥®”π«π§√Õ°/

·¡à/ªï¢ÕßΩŸß ÿ°√ „π¢≥–∑’Ë¢π“¥§√Õ°π—Èπ‡ªìπ

µ—«·ª√ ”§—≠∑’Ë°”Àπ¥®”π«π≈Ÿ° ÿ°√À¬à“π¡/§√Õ°

¥â«¬‡Àµÿπ’ÈÕ—µ√“‡¢â“§≈Õ¥·≈–¢π“¥§√Õ° ®÷ß∂◊Õ‰¥â«à“

‡ªìπµ—«·ª√∑’Ë°”Àπ¥®”π«π≈Ÿ° ÿ°√À¬à“π¡/·¡à/ªï¢Õß

ΩŸß ÿ°√æ—π∏ÿå‚¥¬∑“ßÕâÕ¡ «‘∏’°“√∑’Ë™à«¬„ÀâÕ—µ√“‡¢â“

§≈Õ¥·≈–/À√◊Õ¢π“¥§√Õ°¢ÕßΩŸß ÿ°√æ—π∏ÿå Ÿß¢÷Èπ

®”‡ªìπµâÕß»÷°…“·≈–«‘®—¬„Àâ‡°‘¥§«“¡‡¢â“„®Õ¬à“ß

∂àÕß·∑â‡æ◊ËÕ®–‰¥â∂à“¬∑Õ¥«‘∏’°“√‡À≈à“π—Èπ Ÿà‡°…µ√°√

·≈– àßº≈„Àâª√– ‘∑∏‘¿“æ°“√º≈‘µ¢Õßø“√å¡ ÿ°√„π

ª√–‡∑» Ÿß¢÷Èπ„π¿“æ√«¡

Leman (1992) ‰¥â√“¬ß“π∂÷ßÕ‘∑∏‘æ≈¢Õß™à«ß

À¬à“π¡∂÷ßº ¡§√—Èß·√° (wean-to-first-service intervals,

WFS) ∑’Ë¡’µàÕÕ—µ√“‡¢â“§≈Õ¥·≈–¢π“¥§√Õ°¢Õß·¡à

 ÿ°√„π∑âÕß∂—¥¡“ ·¡à ÿ°√∑’Ë¡’ WFS √–À«à“ß 3-5 «—π

®–‡ªìπ·¡à ÿ°√∑’Ë∑”Õ—µ√“‡¢â“§≈Õ¥‰¥â Ÿß ÿ¥ „π¢≥–∑’Ë

·¡à ÿ°√∑’Ë¡’ WFS √–À«à“ß 8-14 «—π‡ªìπ·¡à ÿ°√∑’Ë∑”

Õ—µ√“‡¢â“§≈Õ¥‰¥âµË”∑’Ë ÿ¥ πÕ°®“°π’È¬—ßæ∫«à“ WFS
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¡’Õ‘∑∏‘æ≈µàÕ¢π“¥§√Õ° ‚¥¬·¡à ÿ°√∑’Ë¡’ WFS √–À«à“ß

7-10 «—π®–∑”¢π“¥§√Õ°‰¥âµË”∑’Ë ÿ¥ „π¢≥–∑’Ë·¡à

 ÿ°√∑’Ë¡’ WFS √–À«à“ß 2-6 «—π®–„Àâ¢π“¥§√Õ° Ÿß¢÷Èπ

·≈–·¡à ÿ°√∑’Ë¡’ WFS µ—Èß·µà 24 «—π¢÷Èπ‰ª®–„Àâ¢π“¥

§√Õ° Ÿß∑’Ë ÿ¥ √“¬ß“π®“°ª√–‡∑»·§π“¥“„πªï 1994

‰¥â¬◊π¬—πÕ‘∑∏‘æ≈¢Õß WFS ∑’Ë¡’µàÕÕ—µ√“‡¢â“§≈Õ¥·≈–

¢π“¥§√Õ°„π≈—°…≥–§≈â“¬§≈÷ß°—π (Wilson and

Dewey, 1994)

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√º≈‘µ¢Õßø“√å¡

 ÿ°√æ—π∏ÿå„πª√–‡∑» · ¥ß„Àâ‡ÀÁπ«à“§à“‡©≈’Ë¬¢Õß WFS

¡’§à“ 8 «—π „π¢≥–∑’ËÕ—µ√“‡¢â“§≈Õ¥·≈–¢π“¥§√Õ°¡’

§à“‡∑à“°—∫ 79.5 % ·≈– 10.3 µ—«/§√Õ° µ“¡≈”¥—∫

(ª√’¬æ—π∏ÿå ·≈– §≥–, 2537) ®–‡ÀÁπ‰¥â«à“§à“‡©≈’Ë¬¢Õß

WFS ®“°°“√»÷°…“¥—ß°≈à“«µ°Õ¬Ÿà„π™à«ß∑’Ë·¡à ÿ°√„Àâ

º≈º≈‘µµË”æÕ¥’ §«“¡‡ªìπ‰ª‰¥â®ÿ¥Àπ÷Ëß„π°“√æ—≤π“

ª√– ‘∑∏‘¿“æ°“√º≈‘µ¢Õßø“√å¡„πª√–‡∑»§◊Õ°“√≈¥

§à“‡©≈’Ë¬¢Õß WFS „ÀâµË”≈ß¡“Õ¬Ÿà„π™à«ß∑’Ë·¡à ÿ°√

 “¡“√∂„Àâº≈º≈‘µ‰¥â¥’ Õ¬à“ß‰√°Áµ“¡°“√»÷°…“§«“¡

 —¡æ—π∏å√–À«à“ß WFS Õ—µ√“‡¢â“§≈Õ¥ ·≈– ¢π“¥

§√Õ° ¥â«¬¢âÕ¡Ÿ≈°“√º≈‘µ¢Õßø“√å¡„πª√–‡∑» ‡æ◊ËÕ

¬◊π¬—π«à“§«“¡ —¡æ—π∏å¥—ß°≈à“«‡ªìπ®√‘ß‡™àπ‡¥’¬«°—∫

√“¬ß“π„πµà“ßª√–‡∑»π—Èπ¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß

‡æ√“–®–™à«¬„Àâ∑√“∫«à“‚Õ°“ ∑’Ë®– —ß‡°µ‡ÀÁπ

ª√– ‘∑∏‘¿“æ°“√º≈‘µ¢Õßø“√å¡‡æ‘Ë¡ Ÿß¢÷Èπ¡’Õ¬Ÿà¡“°

πâÕ¬‡æ’¬ß‰√ À“°«‘∏’°“√„π°“√≈¥§à“‡©≈’Ë¬¢Õß WFS

¢ÕßΩŸß∂Ÿ°‡º¬·æ√à„Àâ·°à‡°…µ√°√ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π

°“√ª√—∫ª√ÿßª√– ‘∑∏‘¿“æ°“√º≈‘µ¢Õßø“√å¡„πª√–‡∑»

Õÿª°√≥å·≈–«‘∏’°“√

§≥– —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å ‰¥â∂à“¬∑Õ¥‡∑§‚π‚≈¬’¥â“π√–∫∫

 “√ π‡∑»·≈–°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß¢âÕ¡Ÿ≈ °“√

§«∫§ÿ¡ªÑÕß°—π‚√§ ·≈– ∑”°“√Ωñ°Õ∫√¡æπ—°ß“π

ø“√å¡®”π«π 8 ø“√å¡Õ¬à“ßµàÕ‡π◊ËÕß‡ªìπ√–¬–‡«≈“ 2

ªïµ‘¥µàÕ°—π ¢âÕ¡Ÿ≈¢Õßø“√å¡‡À≈à“π’È‰¥âπ”¡“„™â„π°“√

»÷°…“§√—Èßπ’È‚¥¬„™â¢âÕ¡Ÿ≈®“°√–‡∫’¬π≈”¥—∫∑âÕß (parity

record) ¢Õß·¡à ÿ°√∑ÿ°·¡à∑’Ëªî¥∫—π∑÷°‚¥¬ ¡∫Ÿ√≥å

¿“¬„π«—π∑’Ë 31 ∏—π«“§¡ 2537

√–‡∫’¬π≈”¥—∫∑âÕß·µà≈–√–‡∫’¬πª√–°Õ∫¥â«¬

µ—«·ª√ WFS, FRESULT, PLOSS, CULL ·≈–

TOTAL ´÷Ëß¡’§«“¡À¡“¬¥—ßπ’È

1. WFS À¡“¬∂÷ß™à«ßÀ¬à“π¡∂÷ßº ¡§√—Èß·√°

¢Õß·¡à ÿ°√ ·¡à ÿ°√ “«®–‰¡à¡’™à«ßÀ¬à“π¡∂÷ßº ¡

§√—Èß·√° ¥—ßπ—Èπ√–‡∫’¬π≈”¥—∫∑âÕß∑’Ë„™â»÷°…“®÷ß‡ªìπ

√–‡∫’¬π≈”¥—∫∑âÕß¢Õß·¡à ÿ°√µ—Èß·µà∑âÕß∑’Ë 1 ¢÷Èπ‰ª

2. FRESULT À≈—ß®“°·¡à ÿ°√À¬à“π¡·≈–

‰¥â√—∫°“√º ¡§√—Èß·√°®π°àÕ„Àâ‡°‘¥§à“¢Õß WFS „π

¢âÕ 1 ·≈â« ®–°”Àπ¥§à“¢Õß FRESULT ‡ªìπ 1 À“°

°“√º ¡„π§√—Èßπ—Èπº ¡µ‘¥·≈–¡’∫—π∑÷°‡¢â“§≈Õ¥

À“°º≈‡ªìπÕ¬à“ßÕ◊Ëπ FRESULT ®–¡’§à“‡ªìπ 0

3. PLOSS À“°º≈°“√º ¡ ‘Èπ ÿ¥≈ß ‚¥¬

æ∫«à“·¡à ÿ°√°≈—∫ —¥ 25-35 «—πÀ≈—ßº ¡ À√◊Õ ¡’

∫—π∑÷°æ∫·¡à ÿ°√·∑âß‚¥¬‡Àµÿ°“√≥å·∑âß‡°‘¥¢÷Èπ√–À«à“ß

35-104 «—πÀ≈—ßº ¡ PLOSS ®–¡’§à“‡ªìπ 1 À“°º≈

‡ªìπÕ¬à“ßÕ◊Ëπ PLOSS ®–¡’§à“‡ªìπ 0 ¥—ßπ—Èπ PLOSS

®÷ß„™â‡ªìπµ—«™’È„Àâ‡ÀÁπ∂÷ß°“√µ“¬¢Õßµ—«ÕàÕπ´÷Ëß‡°‘¥¢÷Èπ

À≈—ß°“√º ¡

4. CULL À“°º≈°“√º ¡ ‘Èπ ÿ¥≈ß ‚¥¬æ∫

«à“·¡à ÿ°√∂Ÿ°§—¥∑‘Èß‰ª°àÕπ§√∫°”Àπ¥§≈Õ¥¥â«¬

 “‡Àµÿ°“√§—¥∑‘Èß∑’Ë‰¡à„™à °≈—∫ —¥ ·∑âß À√◊Õ ∑âÕß≈¡

CULL ®–¡’§à“‡ªìπ 1 À“°º≈‡ªìπÕ¬à“ßÕ◊Ëπ CULL ®–

¡’§à“‡ªìπ 0

5. TOTAL §◊Õ®”π«π≈Ÿ° ÿ°√∑—Èß ‘Èπ/§√Õ°

´÷ËßÀ¡“¬∂÷ß®”π«π≈Ÿ° ÿ°√§≈Õ¥¡’™’«‘µ ®”π«π≈Ÿ°

 ÿ°√µ“¬·√°§≈Õ¥ ·≈– ®”π«π≈Ÿ°°√Õ° (¡—¡¡’Ë) √«¡°—π

√–‡∫’¬π≈”¥—∫∑âÕß∑’Ë¡’§à“ FRESULT ¡’§à“‡ªìπ 1 ‡∑à“π—Èπ

∑’Ë¡’∫—π∑÷°¢Õßµ—«·ª√ TOTAL
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‡¡◊ËÕ√«¡§à“¢Õßµ—«·ª√∑ÿ°Êµ—«®“°∑ÿ°√–‡∫’¬π

·≈–À“√¥â«¬®”π«π√–‡∫’¬π≈”¥—∫∑âÕß∑—ÈßÀ¡¥ ®–‰¥â

§à“‡©≈’Ë¬ 5 §à“´÷Ëß WFS ‡©≈’Ë¬À¡“¬∂÷ß§à“‡©≈’Ë¬¢Õß™à«ß

À¬à“π¡∂÷ßº ¡§√—Èß·√° FRESULT §◊Õ§«“¡πà“®–

‡ªìπ∑’Ë·¡à ÿ°√®–‡¢â“§≈Õ¥®“°°“√º ¡§√—Èß·√°À≈—ß

À¬à“π¡ PLOSS §◊Õ§«“¡πà“®–‡ªìπ∑’Ë·¡à ÿ°√®– Ÿ≠

‡ ’¬°“√µ—Èß∑âÕßÀ≈—ß®“°°“√º ¡§√—Èß·√°À≈—ßÀ¬à“π¡

CULL §◊Õ§«“¡πà“®–‡ªìπ∑’Ë·¡à ÿ°√®–∂Ÿ°§—¥∑‘Èß

À≈—ß®“°°“√º ¡§√—Èß·√°À≈—ßÀ¬à“π¡ ·≈– TOTAL

§◊Õ§à“‡©≈’Ë¬¢Õß®”π«π≈Ÿ° ÿ°√∑—ÈßÀ¡¥/§√Õ° ”À√—∫

·¡à∑’Ë¡’∫—π∑÷°‡¢â“§≈Õ¥

√–‡∫’¬π≈”¥—∫∑âÕß√«∫√«¡®“°ø“√å¡∑—Èß 8

ø“√å¡‰¥â®”π«π∑—Èß ‘Èπ 68,703 √–‡∫’¬π ¥â«¬‡Àµÿ∑’Ë

°”≈—ß„π°“√ª√–¡«≈¢Õß‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å∑’Ë¡’Õ¬Ÿà¡’

¢’¥®”°—¥ √–‡∫’¬π≈”¥—∫∑âÕß∑’Ëπ”¡“„™â„π°“√»÷°…“π’È

®÷ß∂Ÿ°‡≈◊Õ°·∫∫ ÿà¡ 1 √–‡∫’¬π®“°∑ÿ°Ê 10 √–‡∫’¬π

∑”„Àâ‰¥â√–‡∫’¬π≈”¥—∫∑âÕß‡æ◊ËÕ°“√»÷°…“§√—Èßπ’È®”π«π

6,871 √–‡∫’¬π

·∫∫Àÿàπ®”≈Õß√’‡°√´™—Ëπ (logistic regression)

‡µÁ¡√Ÿª·∫∫ (full model) ́ ÷Ëß¡’µ—«·ª√Õ‘ √–‡ªìπ linear

(Xi), quadratic (X
2
i), cubic (X

3
i) ·≈– quartic (X

4
i)

terms ¢Õß WFS ∂Ÿ° √â“ß¢÷Èπ‡æ◊ËÕ„™â»÷°…“Õ‘∑∏‘æ≈¢Õß

WFS ∑’Ë¡’µàÕµ—«·ª√µ“¡ (dependent variable) ´÷Ëß¡’

≈—°…≥–‡ªìπ binomial variable (FRATE, PLOSS,

CULL) ¥—ßπ’È

°”Àπ¥„Àâ Y1, Y2 .. Yn ‡ªìπµ—«·ª√µ“¡∑’Ë¡’

§à“‡ªìπ 1 (success) À√◊Õ 0 (failure) ‚¥¬§«“¡πà“®–

‡ªìπ∑’Ë Yi ¡’§à“‡ªìπ 1 ‡∑à“°—∫ Pi ·≈– §«“¡πà“®–‡ªìπ∑’Ë

Yi ¡’§à“‡ªìπ 0 ‡∑à“°—∫ 1-Pi ‡¡◊ËÕ i = 1, 2, .. n

LN (Pi/1-Pi) = B0 + B1Xi + B2X
2
i + B3X

3
i

+ B4X
4
i + ei

‡¡◊ËÕ LN (Pi/1-Pi) §◊Õ natural logarithm ¢Õß odds ratio

·≈– ei §◊Õ random error term (Fienberg, 1985)

„π°√≥’∑’Ëµ—«·ª√µ“¡¡’≈—°…≥–‡ªìπµ—«·ª√

µàÕ‡π◊ËÕß (continuous variable) ‡™àπµ—«·ª√ TOTAL

®–„™â·∫∫Àÿàπ®”≈Õß polynomial regression ‚¥¬¡’

µ—«·ª√Õ‘ √–„π full model ‡ªìπ linear, quadratic,

cubic ·≈– quartic terms ¢Õß WFS ‡™àπ‡¥’¬«°—π

Yi = B0 + B1Xi + B2X
2
i + B3X

3
i + B4X

4
i + ei

‡¡◊ËÕ Yi §◊Õ§à“ —ß‡°µÀπ÷ËßÊ¢Õßµ—«·ª√µ“¡, ei §◊Õ

random error term ·≈– i = 1, 2.. n (Ott, 1984)

°“√ √â“ßÀÿàπ®”≈Õß√’‡°√´™—Ëπ ”À√—∫µ—«·ª√

µ“¡·µà≈–µ—«∑”‚¥¬°“√»÷°…“·∫∫Àÿàπ®”≈Õß¬àÕ¬

∑—ÈßÀ¡¥ (all subset models) ‡≈◊Õ°Àÿàπ®”≈Õß∑’Ë„Àâ§à“ T-

ratios ¢Õß —¡ª√– ‘∑∏‘√’‡°√´™—Ëπ Ÿß∑’Ë ÿ¥ ·≈–„™â F-

ratio (Weisberg, 1980) À√◊Õ G2 likelihood ratio test

(Haberman, 1982) ‡æ◊ËÕµ√«® Õ∫§«“¡‡À¡“– ¡¢Õß

Àÿàπ®”≈Õß„π°“√Õ∏‘∫“¬§«“¡º—π·ª√¢Õß¢âÕ¡Ÿ≈

º≈

®“°°“√»÷°…“æ∫«à“ ·∫∫Àÿàπ®”≈Õß∑’ËÕ∏‘∫“¬

≈—°…≥–¢Õß¢âÕ¡Ÿ≈‰¥â¥’∑’Ë ÿ¥ ≈â«π·≈â«·µà‡ªìπÀÿàπ

®”≈Õß‡µÁ¡√Ÿª·∫∫∑—Èß ‘Èπ ·∫∫Àÿàπ®”≈Õß√’‡°√´™—Ëπ

 ”À√—∫µ—«·ª√µ“¡ FRATE, PLOSS, CULL ·≈–

TOTAL · ¥ß‰«â„π Table 1-4 µ“¡≈”¥—∫ °√“ø

· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßµ—«·ª√µ“¡·≈–µ—«·ª√

Õ‘ √– · ¥ß‰«â„π Figure 1-4

«‘®“√≥å

™à«ßÀ¬à“π¡∂÷ßº ¡§√—Èß·√°¢Õß·¡à ÿ°√ ¡’

§«“¡ —¡æ—π∏å·∫∫‡ âπµ√ß°—∫πÈ”Àπ—°µ—«∑’Ë·¡à ÿ°√‡ ’¬

‰ª„π™à«ß‡≈’È¬ß≈Ÿ° (King, 1987) ´÷Ëß‡°’Ë¬«¢âÕß‚¥¬µ√ß

°—∫ª√‘¡“≥°“√°‘π‰¥â¢Õß·¡à ÿ°√„π™à«ß‡≈’È¬ß≈Ÿ° ·¡à

 ÿ°√∑’Ë°‘πÕ“À“√‰¥â¡“°„π™à«ß‡≈’È¬ß≈Ÿ°®–‡ ’¬πÈ”Àπ—°

µ—«πâÕ¬„π™à«ß‡≈’È¬ß≈Ÿ°  àßº≈„Àâ·¡à ÿ°√‡À≈à“π’È¡’™à«ß

À¬à“π¡∂÷ßº ¡§√—Èß·√° —Èπ≈ß (King and Dunkin, 1986)
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™à«ßÀ¬à“π¡∂÷ßº ¡§√—Èß·√°®÷ß∂Ÿ°„™â‡ªìπ¥—™π’™’È„Àâ‡ÀÁπ

∂÷ß§«“¡ ¡∫Ÿ√≥å¢Õß√à“ß°“¬·¡à ÿ°√„π™à«ß‡≈’È¬ß≈Ÿ°

·≈–™à«ßÀ≈—ß®“°À¬à“π¡ ÷́Ëß “¡“√∂„™â∑”π“¬§«“¡

 ¡∫Ÿ√≥åæ—π∏ÿå¢Õß·¡à ÿ°√„π∑âÕß∂—¥‰ª‰¥â

Figure 1 · ¥ß„Àâ‡ÀÁπ∂÷ßÕ‘∑∏‘æ≈¢Õß™à«ß

À¬à“π¡∂÷ßº ¡§√—Èß·√°∑’Ë¡’µàÕÕ—µ√“‡¢â“§≈Õ¥ (Pi * 100)

¢Õßø“√å¡„πª√–‡∑»‰∑¬ ·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 0-1

«—πÀ≈—ßÀ¬à“π¡ ·≈–·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 10-17

«—πÀ≈—ßÀ¬à“π¡ ®–¡’Õ—µ√“‡¢â“§≈Õ¥µË”°«à“ 80 % „π

¢≥–∑’Ë·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 3-5 «—πÀ≈—ßÀ¬à“π¡ ·≈–

20-25 «—πÀ≈—ßÀ¬à“π¡®–„ÀâÕ—µ√“‡¢â“§≈Õ¥ Ÿß°«à“ 85 %

§«“¡ —¡æ—π∏å„π≈—°…≥–π’È§≈â“¬§≈÷ß°—∫∑’Ë¡’√“¬ß“π„π

µà“ßª√–‡∑» (Wilson and Dewey, 1994) §à“ Studentûs

T ¢Õß —¡ª√– ‘∑∏‘√’‡°√´™—Ëπ·µà≈–µ—«¡’§à“§àÕπ¢â“ß Ÿß

(Table 1) · ¥ß„Àâ‡ÀÁπ«à“§à“§«“¡™—π¢Õß°√“ø„π

·µà≈–®ÿ¥·µ°µà“ß®“° 0 Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘

´÷ËßÕ“®„Àâ¢âÕ √ÿª‰¥â«à“§«“¡ —¡æ—π∏å√–À«à“ß™à«ß

À¬à“π¡∂÷ßº ¡§√—Èß·√° ·≈–Õ—µ√“‡¢â“§≈Õ¥¢Õß·¡à

 ÿ°√¥—ß· ¥ß„π Figure 1 ‡ªìπ§«“¡ —¡æ—π∏å∑’Ëπà“®–¡’

Õ¬Ÿà®√‘ß ·≈–¡’‚Õ°“ §àÕπ¢â“ß¡“°∑’Ë®– —ß‡°µ‡ÀÁπ

°“√„ÀâÕ“À“√·¡à ÿ°√Õ¬à“ß‡µÁ¡∑’Ëπ—∫®“°À¬à“π¡®π∂÷ß

º ¡ ¡’Õ‘∑∏‘æ≈∑”„Àâ™à«ßÀ¬à“π¡∂÷ßº ¡§√—Èß·√° —Èπ

≈ß‡™àπ°—π ·µàÕ‘∑∏‘æ≈¥—ß°≈à“«®– —ß‡°µæ∫‰¥â„π·¡à

 ÿ°√π“ßÀ¬à“π¡∑âÕß·√°‡∑à“π—Èπ (Brooks et al., 1975)

ª√‘¡“≥Õ“À“√„π™à«ß‡≈’È¬ß≈Ÿ°∑’ËæÕ‡À¡“–„π°“√√—°…“

πÈ”Àπ—°µ—«¢Õß·¡à ÿ°√™à«ß‡≈’È¬ß≈Ÿ°∑’Ë®–™à«¬„Àâ·¡à ÿ°√

‡ªìπ —¥‰¥â‡√Á«„π™à«ßÀ≈—ßÀ¬à“π¡‰¡à¡’ºŸâ„¥√“¬ß“π‰«â

™—¥‡®π (Einarsson and Rojkittikhun, 1993) °“√™à«¬

„Àâ·¡à ÿ°√‡ ’¬πÈ”Àπ—°µ—«πâÕ¬∑’Ë ÿ¥„π™à«ß‡≈’È¬ß≈Ÿ°

(minimize weight loss) ‚¥¬°“√„Àâ·¡à ÿ°√°‘πÕ“À“√

‰¥â¡“°∑’Ë ÿ¥„π™à«ß‡≈’È¬ß≈Ÿ° (maximize lactation intake)

®÷ß∂◊Õ‡ªìπÀ≈—°°“√®—¥°“√∑’Ë ”§—≠„πø“√å¡ ÿ°√·¡à

æ—π∏ÿåªí®®ÿ∫—π (Aherne and Williams, 1992)

™à«ßÀ¬à“π¡∂÷ßº ¡§√—Èß·√°‰¡à‰¥â¡’Õ‘∑∏‘æ≈

‚¥¬µ√ßµàÕ§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå¢Õß·¡à ÿ°√À≈—ßÀ¬à“π¡

·µà¥â«¬‡Àµÿ∑’Ë™à«ßÀ¬à“π¡∂÷ßº ¡§√—Èß·√° ¡’§«“¡

 —¡æ—π∏å·πàπ·øÑπ°—∫°“√°‘π‰¥â¢Õß·¡à ÿ°√„π™à«ß

‡≈’È¬ß≈Ÿ°·≈–™à«ßÀ≈—ßÀ¬à“π¡ ÷́Ëß∂◊Õ‡ªìπªí®®—¬∑’Ë¡’

Õ‘∑∏‘æ≈‚¥¬µ√ßµàÕ§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå¢Õß·¡à ÿ°√

À≈—ßÀ¬à“π¡ (Einarsson and Rojkittikhun, 1993))

Table 1 Logistic regression model having LN (Pi/1-Pi) as a dependent variable, where Pi is the

proabilility of a sow to farrow after the first service, and the linear (X), quadratic (X2), cubic

(X3) and quartic (X4) terms of the previous wean to first service interval as the independent

variables.

Independent variable Coefficient Student’s T P-value

Intercept 6.4108 * 10-1 2.66 0.000

X 7.1334 * 10-1 6.37 0.000

X2 -1.1924 * 10-1 -6.70 0.000

X3 6.7724 * 10-3 6.52 0.000

X4 -1.2150 * 10-4 -6.34 0.000

Degree of freedom 6866
G2 likelihood ratio 3749
P-value (model) 1.000
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Figure 2 Least square regression curve describing

the relationship between wean-to-first-

service intervals and subsequent litter

sizes. Related statistics were shown in

Table 2. Dots indicated the observed

litter size for each class of wean-to-

first-service intervals.

Figure 1 Least square regression curve describing

the relationship between wean-to-first-

service intervals and subsequent

farrowing rates. Related statistics were

shown in Table 1. Dots indicated the

observed farrowing rate for each class

of wean-to-first-service intervals.
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§«“¡ —¡æ—π∏å¥—ß°≈à“«‰¥â®“°¢âÕ¡Ÿ≈¿“§ π“¡

Figure 3 ·≈– 4 ‡ªìπ°√“ø´÷Ëß √â“ß¢÷Èπ®“° ¡

°“√√’‡°√´™—Ëπ„π Table 3 ·≈– 4 µ“¡≈”¥—∫ · ¥ß

„Àâ‡ÀÁπ«à“ ·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 0-1 «—πÀ≈—ßÀ¬à“π¡

·≈– ·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 10-17 «—πÀ≈—ßÀ¬à“π¡

´÷Ëß‡ªìπ°≈ÿà¡·¡àæ—π∏ÿå∑’Ë¡’Õ—µ√“‡¢â“§≈Õ¥∑’ËµË”π—Èπæ∫«à“

·¡à ÿ°√„π°≈ÿà¡π’È Ÿ≠‡ ’¬°“√µ—Èß∑âÕß À√◊Õ ∂Ÿ°§—¥∑‘Èß

À≈—ßº ¡ Ÿß∑’Ë ÿ¥

Table 2 Polynomial regression model having total born per litter as a dependent variable and the linear

(X), quadratic (X2), cubic (X3) and quartic (X4) terms of the previous wean to first service

interval as the independent variables.

Independent variable Coefficient Student’s T P-value

Intercept 11.841 61.04 0.000

X -1.1489 * 10-1 -2.10 0.035

X2 9.1066 * 10-3 2.74 0.006

X3 -1.9181 * 10-4 -2.99 0.003

X4 1.0850 * 10-6 3.04 0.002

Degree of freedom 5629
F-ratio 7.52
R-squared 0.089
P-value(model) 0.000

:HDQ�WR�ILUVW�VHUYLFH�LQWHUYDO��GD\V�
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·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 0-1 «—πÀ≈—ßÀ¬à“π¡

Õ“®‡ªìπ·¡à ÿ°√∑’Ë°‘πÕ“À“√‰¥â¥’∑’Ë ÿ¥„π™à«ß‡≈’È¬ß≈Ÿ°

·¡àæ—π∏ÿå‡À≈à“π’ÈÕ“®· ¥ß°“√‡ªìπ —¥„π™à«ß 1-2 «—π

°àÕπÀ¬à“π¡ ·µà¡“ —ß‡°µæ∫°“√‡ªìπ —¥„π«—π∑’Ë

À¬à“π¡À√◊Õ«—πµàÕ¡“ °“√º ¡æ—π∏ÿå„π·¡à ÿ°√‡À≈à“π’È

®÷ßÕ“®‡°‘¥¢÷Èπ≈à“™â“®π‡°‘π‰ª ‰¢à´÷Ëß¡’Õ“¬ÿ¡“° (aging

ova) ‡¡◊ËÕ‡°‘¥°“√ªØ‘ π∏‘·≈â«®÷ßµ“¬„π‡«≈“µàÕ¡“

∑”„Àâ —ß‡°µæ∫°“√°≈—∫ —¥·∫∫‰¡àµ√ß√Õ∫ πÕ°®“°

π’È°“√º ¡·¡à ÿ°√≈à“™â“®π‡°‘π‰ªÕ“®¡’ à«π∑”„Àâ‡°‘¥

°“√µ‘¥‡™◊ÈÕÀ≈—ßº ¡ (Bara and Cameron, 1994)

∑”„Àâ·¡à ÿ°√°≈—∫ —¥‰¡àµ√ß√Õ∫ À√◊Õ∂Ÿ° —ß‡°µÿæ∫

ÀπÕß‰À≈À≈—ßº ¡·≈–∑”„Àâ∂Ÿ°§—¥∑‘Èß‰ª„π∑’Ë ÿ¥

Table 4 Logistic regression model having LN(Pi/1-Pi) as a dependent variable, where Pi is the

proability of a sow to be culled after the first service, and the linear (X), quadratic (X2), cubic

(X3) and quartic (X4) terms of the previous wean to first service interval as the independent

variables.

Independent variable Coefficient Student’s T P-value

Intercept -3.1531 -4.35 0.000

X -4.1055 * 10-1 -1.33 0.184

X2 7.8115 * 10-2 1.75 0.079

X3 -4.8322 * 10-3 -1.98 0.047

X4 9.1322 * 10-5 2.13 0.033

Degree of freedom 6866
G2 likelihood ratio 1475
P-value (model) 1.000

Table 3 Logistic regression model having LN (Pi/1-Pi) as a dependent variable, where Pi is the

proability of a sow to lose pregnancy after the first service, and the linear (X), quadratic (X2),

cubic (X3) and quartic (X4) terms of the previous wean to first service interval as the

independent variables.

Independent variable Coefficient Student’s T P-value

Intercept -2.3864 -4.32 0.000

X -6.3181 * 10-1 -2.73 0.006

X2 1.1097 * 10-1 3.39 0.001

X3 -5.8575 * 10-3 -3.25 0.001

X4 9.4009 * 10-5 2.87 0.004

Degree of freedom 6866
G2 likelihood ratio 2067
P-value (model) 1.000
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·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 10-17 «—π‡ªìπ·¡à

 ÿ°√∑’Ë∂Ÿ°°≈à“«∂÷ß¡“°∑’Ë ÿ¥ (Wilson and Dewey, 1994)

‡™◊ËÕ°—π«à“·¡à ÿ°√„π°≈ÿà¡π’È‡ªìπµ—«·∑π¢Õß·¡à ÿ°√∑’Ë

‡ ’¬πÈ”Àπ—°µ—«¡“°„π™à«ß‡≈’È¬ß≈Ÿ° ´÷Ëß àßº≈°√–∑∫µàÕ

√–¥—∫¢ÕßŒÕ√å‚¡π„π°√–· ‡≈◊Õ¥∑’Ë ‡°’Ë¬«¢âÕß°—∫

√–∫∫ ◊∫æ—π∏ÿå¢Õß·¡à ÿ°√ (Einarsson and Rojkittikhun,

1993) ·¡à ÿ°√π“ß∑âÕß·√°‡ªìπµ—«·∑π∑’Ë ”§—≠

 ”À√—∫·¡à ÿ°√°≈ÿà¡π’È ¡’√“¬ß“π«à“·¡à ÿ°√„π°≈ÿà¡π’È®–

· ¥ßÕ“°“√‡ªìπ —¥‰¡à™—¥‡®π·≈–¡’™à«ß‡ªìπ —¥¬◊ππ‘Ëß —Èπ

(Weitze et al., 1992) °“√®—∫ —¥ ·≈–°“√º ¡·¡à

æ—π∏ÿå°≈ÿà¡π’È∑”‰¥â¬“° ‚Õ°“ ∑’Ë°“√º ¡®–‡°‘¥¢÷Èπ„π

™à«ß∑’Ëºà“πæâπ°“√‡ªìπ —¥‰ª·≈â«¡’ Ÿß·≈–°àÕ„Àâ‡°‘¥

ªí≠À“·¡à ÿ°√µ‘¥‡™◊ÈÕÀ≈—ßº ¡ °≈—∫ —¥‰¡àµ√ß√Õ∫ ·∑âß

·≈–/À√◊Õ ∂Ÿ° —ß‡°µÿæ∫ÀπÕß‰À≈À≈—ßº ¡‰¥âßà“¬

∑”„Àâ·¡à ÿ°√°≈ÿà¡π’È¡’§«“¡‡ ’Ë¬ß∑’Ë®–∂Ÿ°§—¥∑‘ÈßÀ≈—ß
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º ¡ Ÿß (Carabin et al., 1994)

‡¡◊ËÕæ‘®√“≥“‡ª√’¬∫‡∑’¬∫§à“ Studentûs T ¢Õß

 —¡ª√– ‘∑∏‘Ï√’‡°√´™—Ëπ„π Table 3 ·≈– 4 æ∫«à“

 —¡ª√– ‘∑∏‘Ï √’‡°√´™—Ëπ¢Õß Table 3 ·µ°µà“ß®“° 0

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ „π¢≥–∑’Ë§à“ —¡ª√– ‘∑∏‘Ï

√’‡°√´™—Ëπ¢Õß Table 4 ·µ°µà“ß®“° 0 Õ¬à“ß‰¡à¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ ´÷ËßÕ“® √ÿª‰¥â«à“°“√ —ß‡°µÿ‡ÀÁπ·¡à

 ÿ°√°≈—∫ —¥‰¡àµ√ß√Õ∫À√◊Õ·∑âß„π°≈ÿà¡·¡à ÿ°√∑’Ë‡ªìπ

 —¥À≈—ßÀ¬à“π¡™à«ß 0-1 «—π ·≈– 10-17 «—π ¡’

‚Õ°“  —ß‡°µ‡ÀÁπ‰¥â¡“°°«à“°“√ —ß‡°µ‡ÀÁπ·¡à ÿ°√

°≈ÿà¡π’È∂Ÿ°§—¥∑‘ÈßÀ≈—ßº ¡

·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 3-5 «—πÀ≈—ßÀ¬à“π¡

‡ªìπ·¡à ÿ°√„ÀâÕ—µ√“º ¡µ‘¥¥’ Õ—µ√“‡¢â“§≈Õ¥∑’Ë Ÿß

¢Õß·¡à ÿ°√°≈ÿà¡π’È —ππ‘…∞“π«à“‡°‘¥®“°§«“¡ ¡∫Ÿ√≥å

¢Õß√à“ß°“¬·¡à ÿ°√ à«πÀπ÷Ëß ‡π◊ËÕß®“°·¡à ÿ°√°≈ÿà¡π’È

Figure 3 Least square regression curve describing

the relationship between wean-to-first-

service intervals and percentages of

sows experiencing pregnancy loss after

the first service. Related statistics were

shown in Table 3. Dots indicated the

observed percentages of sows losing

pregnancy for each class of wean-to-

first-service intervals.

Figure 4 Least square regression curve describing

the relationship between wean-to-first-

service intervals and percentages of

sows culled after the first service.

Related statistics were shown in Table

4. Dots indicated the observed

percentages of sows culled for each

class of wean-to-first-service intervals.
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‡ªìπµ—«·∑π¢Õß·¡à ÿ°√∑’Ë‡ ’¬πÈ”Àπ—°µ—«πâÕ¬„π¢≥–

‡≈’È¬ß≈Ÿ° (King, 1987) ·≈–Õ’° à«πÀπ÷Ëßπà“®–‡°‘¥®“°

°“√º ¡∑’Ë¡’§ÿ≥¿“æ¥’‡π◊ËÕß®“°·¡à ÿ°√‡ªìπ —¥¬◊ππ‘Ëßπ“π

· ¥ßÕ“°“√‡ªìπ —¥‰¥â™—¥‡®π ∑”„Àâ‡ªÕ√å‡ Á́πµå·¡à

æ—π∏ÿå∑’Ëº ¡‰¥â¡“°°«à“ 1 §√—Èß/°“√‡ªìπ —¥‡æ‘Ë¡ Ÿß¢÷Èπ

(Flower and Esbenshade, 1993)

Figure 1, 3 ·≈– 4 · ¥ß„Àâ‡ÀÁπ«à“·¡à ÿ°√∑’Ë

‡ªìπ —¥„π™à«ß 20-25 «—π¡’Õ—µ√“‡¢â“§≈Õ¥ Ÿß ·≈–¡’

‡ªÕ√å‡´Áπµå Ÿ≠‡ ’¬°“√µ—Èß∑âÕß·≈–∂Ÿ°§—¥∑‘ÈßÀ≈—ßº ¡

µË”‡™àπ‡¥’¬«°—∫·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß 3-5 «—πÀ≈—ß

À¬à“π¡ ‡Àµÿº≈„π à«ππ’È¬—ß‰¡à‡§¬¡’ºŸâ„¥√“¬ß“π∂÷ß

 “‡Àµÿ∑’Ë™—¥‡®π  ¡¡ÿµ‘∞“π∑’Ëπà“®–‡ªìπ‰ª‰¥â¡“°∑’Ë ÿ¥

§◊Õ·¡à ÿ°√°≈ÿà¡π’ÈÕ“®‡ªìπ·¡à ÿ°√∑’Ë‡ªìπ —¥„π™à«ß‡≈’È¬ß

≈Ÿ°§≈â“¬§≈÷ß°—∫·¡à ÿ°√°≈ÿà¡∑’Ë‡ªìπ —¥„π™à«ß 0-1 «—π

°àÕπÀ¬à“π¡ ·µà∂Ÿ°ª≈àÕ¬„Àâ¢â“¡°“√‡ªìπ —¥‰ª 1

√Õ∫À√◊Õµ√«®‰¡àæ∫°“√‡ªìπ —¥ ·¡à ÿ°√„π°≈ÿà¡π’È·¡â

®–„ÀâÕ—µ√“‡¢â“§≈Õ¥∑’Ë Ÿß¡“°°Áµ“¡ ª√–‚¬™πå∑’Ë‰¥â√—∫

®“°Õ—µ√“‡¢â“§≈Õ¥∑’Ë Ÿß¢÷Èππ—Èπ®–∂Ÿ°≈∫≈â“ß‚¥¬

Õ‘∑∏‘æ≈∑“ß≈∫¢Õß√Õ∫°“√º≈‘µ∑’Ë¬“«¢÷Èπ  àßº≈„Àâ

ª√– ‘∑∏‘¿“æ°“√º≈‘µ¢Õßø“√å¡·¡àæ—π∏ÿå≈¥≈ß‰¥â

¥â«¬‡Àµÿπ’Èø“√å¡ ÿ°√æ—π∏ÿå∑’Ëª√– ∫§«“¡ ”‡√Á®„π°“√

‡√àß°“√°‘π‰¥â¢Õß·¡à ÿ°√„π™à«ß‡≈’È¬ß≈Ÿ°®÷ßπà“®–≈¥

√–¬–‡≈’È¬ß≈Ÿ° (lactation length) ®“° 28 «—π≈ß‡À≈◊Õ

„π√“« 24 «—π ‡æ◊ËÕ≈¥ªí≠À“·¡à ÿ°√‡ªìπ —¥„πÀâÕß

§≈Õ¥≈ß

™à«ßÀ¬à“π¡∂÷ßº ¡§√—È ß·√°¡’Õ‘∑∏‘æ≈µàÕ

®”π«π≈Ÿ°∑—ÈßÀ¡¥/§√Õ° (Wilson and Dewey, 1994)

°“√»÷°…“§√—Èßπ’Èæ∫§«“¡ —¡æ—π∏å∑’Ë§≈â“¬§≈÷ß°—∫

√“¬ß“π„πµà“ßª√–‡∑» (Table 2, Figure 2)

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“„πµà“ßª√–‡∑»∑’Ë°≈à“«∂÷ß

‡ªìπ°“√· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§à“‡©≈’Ë¬¢Õß

®”π«π≈Ÿ°∑—ÈßÀ¡¥/§√Õ° ·≈–™à«ßÀ¬à“π¡∂÷ßº ¡§√—Èß

·√° ´÷Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ —¡æ—π∏å„π‡™‘ß§ÿ≥¿“æ

·µà‰¡à‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ —¡æ—π∏å„π‡™‘ßª√‘¡“≥

°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“™à«ßÀ¬à“π¡∂÷ßº ¡

§√—Èß·√°·¡â®–¡’Õ‘∑∏‘æ≈µàÕ®”π«π≈Ÿ°∑—ÈßÀ¡¥/§√Õ°

·µàÕ‘∑∏‘æ≈¥—ß°≈à“«¡’‰¡à¡“°π—° (R2 = 0.089) ¬—ß§ß¡’

ªí®®—¬Õ◊ËπÊÕ’°¡“°∑’ËÕ“®¡’Õ‘∑∏‘æ≈µàÕ®”π«π≈Ÿ°∑—ÈßÀ¡¥/

§√Õ° °“√∑”„Àâ·¡à ÿ°√°‘πÕ“À“√„π™à«ß‡≈’È¬ß≈Ÿ°‰¥â¥’

‡æ◊ËÕ‡æ‘Ë¡®”π«π≈Ÿ°∑—ÈßÀ¡¥/§√Õ°®÷ß‡ªìπ«‘∏’°“√∑’ËÀ«—ß

º≈‰¡à‰¥â„π√–¥—∫ø“√å¡

‡Õ° “√Õâ“ßÕ‘ß

ª√’¬æ—π∏ÿå Õÿ¥¡ª√–‡ √‘∞ °‘®®“ Õÿ‰√√ß§å ∏«—™™—¬ »—°¥‘Ï
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