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∫∑§—¥¬àÕ: «—µ∂ÿª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È‡æ◊ËÕª√–‡¡‘πæ—π∏ÿ°√√¡¢Õß≈—°…≥–°“√„Àâº≈º≈‘µπÈ”π¡„π‚§π¡≈Ÿ°º ¡

‚Œ≈ ‰µπå ‚¥¬·¬°µ“¡¿Ÿ¡‘¿“§µà“ßÊ¢Õßª√–‡∑»‰∑¬ °“√»÷°…“§√—Èßπ’È„™â¢âÕ¡Ÿ≈ª√‘¡“≥πÈ”π¡„π«—π∑¥ Õ∫®”π«π 140,452

∫—π∑÷°„π√–¬–°“√„ÀâπÈ”π¡§√—Èß·√°®“°‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå ®”π«π 16,175 µ—« ∫—π∑÷°πÈ”π¡„π«—π∑¥ Õ∫∂Ÿ°√«∫√«¡

‰«â„π√–∫∫∞“π¢âÕ¡Ÿ≈¢Õß ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å ¿“¬„µâ‚§√ß°“√ Master Bull „π√–À«à“ß

ªï æ.». 2534 ∂÷ß æ.». 2551 ‡æ◊ËÕª√–¡“≥§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡·≈–°√“øæ—π∏ÿ°√√¡°“√„ÀâπÈ”π¡¥â«¬«‘∏’ Restricted

Maximum Likelihood (REML) ¿“¬„µâ‚¡‡¥≈«—π∑¥ Õ∫√’‡°√´™—Ëπ ÿà¡ §à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡√«¡¢âÕ¡Ÿ≈∑ÿ°¿Ÿ¡‘¿“§¡’

§à“‡∑à“°—∫ 0.24 ‡¡◊ËÕæ‘®“√≥“·¬°µ“¡¿Ÿ¡‘¿“§æ∫«à“§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡Õ¬Ÿà„π™à«ß 0.16 ∂÷ß 0.23 §à“ª√–¡“≥

Õ—µ√“æ—π∏ÿ°√√¡µ≈Õ¥√–¬–°“√„Àâπ¡„π·µà≈–¿Ÿ¡‘¿“§¡’§«“¡·µ°µà“ß°—π · ¥ß∂÷ß§«“¡·µ°µà“ß¢Õßº≈º≈‘µπÈ”π¡

„π·µà≈–¿Ÿ¡‘¿“§ à«πÀπ÷Ëß‡ªìπº≈®“°°“√· ¥ßÕÕ°¢Õßæ—π∏ÿ°√√¡∑’Ë·µ°µà“ß°—π  ”À√—∫§à“Õ—µ√“ à«π§«“¡·ª√ª√«π¢Õß

 ¿“æ·«¥≈âÕ¡∂“«√„π∑ÿ°¿Ÿ¡‘¿“§¡’§à“Õ¬Ÿà„π™à«ß 0.54 ∂÷ß 0.65 º≈¥—ß°≈à“«™’È„Àâ‡ÀÁπ«à“ ¿“æ·«¥≈âÕ¡∂“«√¡’Õ‘∑∏‘æ≈µàÕ

§«“¡º—π·ª√¢Õßª√‘¡“≥πÈ”π¡ Ÿß°«à“Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡  ”À√—∫°√“øæ—π∏ÿ°√√¡°“√„Àâπ¡∑—Èß„πæàÕæ—π∏ÿå·≈–·¡àæ—π∏ÿå

¡’§«“¡·µ°µà“ß°—π„π·µà≈–¿Ÿ¡‘¿“§¥—ßπ—Èπ°“√§—¥‡≈◊Õ°æàÕæ—π∏ÿå ·≈–°“√®—∫§Ÿàº ¡æ—π∏ÿå√–À«à“ßæàÕæ—π∏ÿå·≈–·¡àæ—π∏ÿå§«√¡’

§«“¡®”‡æ“–„π·µà≈–¿Ÿ¡‘¿“§

§” ”§—≠: °“√ª√–‡¡‘πæ—π∏ÿ°√√¡, ‚¡‡¥≈«—π∑¥ Õ∫√’‡°√´™—Ëπ ÿà¡, ‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå

ABSTRACT: The objective of this study was to genetic evaluation for milk production in crossbred Holstein dairy
cattle in different regions of Thailand. Data included 140,452 test-day milk yield records from 16,175 first parity
Holstein crossbreds in Thailand. Test-day milk records were obtained from the Bureau of Biotechnology in
Livestock Production, Department of Livestock Development under the Master Bull project during 1991 to 2008.
Restricted Maximum Likelihood (REML) was used to estimate genetic parameters and genetic lactation curves
under Random regression test-day model. The estimated heritability using combined data from all regions was 0.24.
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∫∑π”

ª√‘¡“≥º≈º≈‘µπÈ”π¡‡ªìπ≈—°…≥–∑’Ë¡’§«“¡ ”§—≠

¬‘Ëß∑“ß‡»√…∞°‘® ¥—ßπ—Èπ®÷ß‡ªìπ≈—°…≥–∑’Ëπ‘¬¡„™â»÷°…“

∑“ß¥â“πæ—π∏ÿ»“ µ√å‡æ◊ËÕª√—∫ª√ÿßæ—π∏ÿ°√√¡„π‚§π¡

„πÀ≈“¬ª√–‡∑»∑—Ë«‚≈° (Interbull, 2010) ¡’√“¬ß“π

°“√»÷°…“∑“ßæ—π∏ÿ°√√¡¢Õß≈—°…≥–¥—ß°≈à“«„π

ª√–‡∑»‰∑¬À≈“¬©∫—∫´÷Ëß à«π„À≠à≈â«π„™â¢âÕ¡Ÿ≈

º≈º≈‘µπÈ”π¡√«¡ ≥ 305 «—π ®“°°“√‡°Á∫√«∫√«¡

¢âÕ¡Ÿ≈‡æ’¬ßø“√å¡„¥ø“√å¡Àπ÷Ëß‡∑à“π—Èπ (¡πµå™—¬

·≈–§≥–, 2543; «‘ ÿ∑∏‘Ï ·≈–§≥–, 2543; »—°¥‘Ï™—¬

·≈–§≥–, 2543) ́ ÷Ëßº≈®“°°“√»÷°…“¥—ß°≈à“« “¡“√∂

„™âª√–‚¬™πå‰¥â‡©æ“–„π°≈ÿà¡ª√–™“°√∑’Ë»÷°…“´÷Ëß‡ªìπ

ª√–™“°√‡©æ“–∑âÕß∂‘Ëπ‡∑à“π—Èπ ∑”„Àâ‰¡àÕ“®∑√“∫∂÷ß

æ—π∏ÿ°√√¡‚¥¬√«¡∑—Èßª√–‡∑» º≈∑’Ëµ“¡¡“§◊Õ°“√

æ—≤π“¥â“π°“√ª√—∫ª√ÿßæ—π∏ÿ°√√¡‚§π¡√–¥—∫™“µ‘

(national genetic improvement) ‡ªìπ‰ªÕ¬à“ß≈à“™â“ ·≈–

®“°ªí≠À“¥—ß°≈à“«°“√§âπÀ“·≈–µ√«® Õ∫·À≈àß

æ—π∏ÿ°√√¡‚§π¡∑—Ë«ª√–‡∑»„π¿Ÿ¡‘¿“§µà“ßÊ ®÷ß¡’§«“¡

 ”§—≠¬‘Ëß ‡æ◊ËÕπ”‰ª Ÿà°“√§—¥‡≈◊Õ°‚§π¡∑’Ë¡’æ—π∏ÿ°√√¡

™—Èπ‡≈‘»¢Õßª√–‡∑» ”À√—∫„™â„π°“√æ—≤π“ “¬æ—π∏ÿå

‚§π¡∑’Ë‡À¡“– ¡‡æ◊ËÕ„™â¿“¬„πª√–‡∑»·≈–‡æ◊ËÕ°“√

 àßÕÕ°µàÕ‰ª„πÕπ“§µ

°“√ª√–‡¡‘πæ—π∏ÿ°√√¡ (genetic evaluation) ‡ªìπ

«‘∏’°“√Àπ÷Ëß∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß·≈–‡ªìπ∑’Ë¬Õ¡√—∫„π

√–¥—∫ “°≈ ”À√—∫»÷°…“æ—π∏ÿ°√√¡„π≈—°…≥–µà“ßÊ

„πª√–™“°√‚§π¡¢π“¥„À≠à ªí®®ÿ∫—π°“√ª√–‡¡‘π

æ—π∏ÿ°√√¡¢Õß≈—°…≥–°“√„Àâº≈º≈‘µπÈ”π¡¡’°“√æ—≤π“

Õ¬à“ßµàÕ‡π◊ËÕß∑—Èß„π à«π¢Õß°“√„™â∫—π∑÷°¢âÕ¡Ÿ≈„π«—π

∑’Ë ÿà¡‡°Á∫µ—«Õ¬à“ßπÈ”π¡´÷Ëß‡√’¬°«à“ ç∫—π∑÷°πÈ”π¡„π

«—π∑’Ë∑¥ Õ∫é (test-day milk record) ·∑π°“√„™â

¢âÕ¡Ÿ≈º≈º≈‘µπÈ”π¡√«¡ ≥ 305 «—π (Schaeffer et al.,

2000) ´÷ËßÀ≈“¬ø“√å¡„πª√–‡∑»‰∑¬¡’°“√ª√—∫‡ª≈’Ë¬π

¡“‡°Á∫∫—π∑÷°¢âÕ¡Ÿ≈„π√Ÿª·∫∫¢Õß«—π∑¥ Õ∫¡“°¢÷Èπ

¥—ßπ—Èπ„π°“√ª√–‡¡‘πæ—π∏ÿ°√√¡∑—Èßª√–‡∑»®÷ß “¡“√∂

∑”‰¥â√«¥‡√Á«·≈–¡’ª√– ‘∑∏‘¿“æ¡“°¬‘Ëß¢÷Èπ ‚¥¬æ∫«à“

°“√„™â¢âÕ¡Ÿ≈¥—ß°≈à“«™à«¬„Àâ “¡“√∂ª√–‡¡‘πæ—π∏ÿ°√√¡

‚§π¡√“¬µ—«„π∑ÿ°™à«ß¢Õß°“√„Àâπ¡‚¥¬‰¡àµâÕß√Õ

®π°√–∑—Ëß‚§π¡À¬ÿ¥√’¥π¡ (dry period) Õ’°∑—Èß‰¡à®”‡ªìπ

µâÕß§”π«≥‡æ◊ËÕª√—∫¢¬“¬º≈º≈‘µπÈ”π¡‰ª¬—ß«—π„Àâ

π¡∑’Ë 305 «—π ‚¥¬‡©æ“–„π°√≥’∑’Ë‚§π¡„Àâº≈º≈‘µ

πÈ”π¡‰¡à∂÷ß 305 «—π ´÷ËßÕ“®‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ‰¥â

ßà“¬µ“¡«‘∏’°“√À√◊Õ ¡°“√„π°“√§”π«≥ πÕ°®“°π’È

®”π«π∫—π∑÷°¬—ß¡’¡“°°«à“·≈–„π°“√ª√–‡¡‘πæ—π∏ÿ°√√¡

¬—ß “¡“√∂ª√—∫Õ‘∑∏‘æ≈‡π◊ËÕß®“° ¿“æ·«¥≈âÕ¡∑’Ë

°√–∑∫µàÕ°“√„Àâº≈º≈‘µπÈ”π¡‰¥â¥’°«à“°“√„™â¢âÕ¡Ÿ≈

º≈º≈‘µπÈ”π¡√«¡ ≥ 305 «—π®÷ß àßº≈„Àâ§à“æ—π∏ÿ°√√¡

∑’Ëª√–¡“≥‰¥â¡’§«“¡·¡àπ¬”·≈–∂Ÿ°µâÕß¡“°¬‘Ëß¢÷Èπ

( “¬—≥Àå, 2546; Jensen, 2001) „π à«π¢Õß‡∑§π‘§

·≈–‚¡‡¥≈∑“ß ∂‘µ‘æ∫«à“‡∑§π‘§ BLUP (best linear

unbiased prediction)(Henderson, 1984) ·≈–‚¡‡¥≈«—π

∑¥ Õ∫√’‡°√´™—Ëπ ÿà¡ (random regression test-day model;

RRTDM)(Schaeffer and Dekkers, 1994) ‡ªìπ‡∑§π‘§

·≈–‚¡‡¥≈∑“ß ∂‘µ‘∑’Ë¡’§«“¡·¡àπ¬”·≈–π‘¬¡„™â„π

°“√ª√–‡¡‘πæ—π∏ÿ°√√¡·≈–¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬

(Interbull, 2010) Õ’°∑—Èß¬—ß “¡“√∂„™â√à«¡°—∫∫—π∑÷°„π

«—π∑¥ Õ∫‰¥â‡ªìπÕ¬à“ß¥’ ª√–°Õ∫°—∫§«“¡æ√âÕ¡¢Õß

¢âÕ¡Ÿ≈∑’Ë¡’„π∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬®“°∞“π¢âÕ¡Ÿ≈

‚§π¡ ‚¥¬ ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µª»ÿ —µ«å

°√¡ª»ÿ —µ«å ∑”„Àâ°“√»÷°…“°“√ª√–‡¡‘πæ—π∏ÿ°√√¡

‚§π¡„π√–¥—∫ª√–‡∑»·≈–√–¥—∫¿Ÿ¡‘¿“§ ¡’§«“¡

πà“‡™◊ËÕ∂◊Õ ´÷Ëß®–‡ªìπª√–‚¬™πå„π°“√«“ß·ºπ·≈–

The estimated heritability from different regions ranged from 0.16 to 0.23. The estimated heritability over lactation
for each region was different. These results showed that the variation of milk production for each region partly
depended on gene expression was different. Permanent environmental variance ratios for each region ranged from
0.54 to 0.65. These results indicated that the variation of milk yield depended more on the effects of environment
than the effects of genetic. Genetic lactation curve for each region were also different in both sires and dams.
Consequently, the selection of sires should be specific for each region and selective mating should be recommended.
Keywords: genetic evaluation, random regression test-day model, crossbred Holstein-Friesian
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°“√°”Àπ¥‡ªÑ“À¡“¬¢Õß°“√§—¥‡≈◊Õ° ”À√—∫ª√—∫ª√ÿß

æ—π∏ÿå‚§π¡„π√–¥—∫ª√–‡∑» ¥—ßπ—Èπ«—µ∂ÿª√– ß§å¢Õß

°“√«‘®—¬§√—Èßπ’È®÷ß‡æ◊ËÕª√–‡¡‘πæ—π∏ÿ°√√¡¢Õß≈—°…≥–

°“√„Àâº≈º≈‘µπÈ”π¡„π‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå„π

·µà≈–¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬‚¥¬„™â‚¡‡¥≈«—π∑¥ Õ∫

√’‡°√´™—Ëπ ÿà¡

«‘∏’°“√»÷°…“

¢âÕ¡Ÿ≈„π°“√»÷°…“
¢âÕ¡Ÿ≈∑’Ë„™â„π°“√»÷°…“‡ªìπ¢âÕ¡Ÿ≈∫—π∑÷°ª√‘¡“≥

πÈ”π¡√“¬µ—«„π√–¬–°“√„Àâπ¡§√—Èß·√° (first lactation)

¢Õß‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå ®”π«π 16,175 µ—« 140,452

∫—π∑÷° √–À«à“ßªï æ.». 2534-2551 ´÷Ëß√«∫√«¡‰«â„π

√–∫∫∞“π¢âÕ¡Ÿ≈‚§π¡ ¢Õß ”π—°‡∑§‚π‚≈¬’™’«¿“æ

°“√º≈‘µª»ÿ —µ«å °√¡ª»ÿ —µ«å ¿“¬„µâ‚§√ß°“√ Master

Bull ‚¥¬æ‘®“√≥“„™â‡©æ“–¢âÕ¡Ÿ≈‚§π¡∑’Ë„ÀâπÈ”π¡‰¡à

πâÕ¬°«à“ 150 «—π ¡’∫—π∑÷°º≈º≈‘µπÈ”π¡Õ¬Ÿà„π™à«ß«—π

„Àâπ¡∑’Ë 5 ∂÷ß 305 «—π ·≈–¡’Õ“¬ÿ‡¡◊ËÕ§≈Õ¥≈Ÿ°§√—Èß

·√°Õ¬Ÿà„π™à«ß 17 ∂÷ß 48 ‡¥◊Õπ °“√®”·π°°≈ÿà¡æ—π∏ÿå

‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå®”·π°µ“¡√–¥—∫‡ªÕ√å‡´Áπµå

 “¬‡≈◊Õ¥¢Õß‚§π¡æ—π∏ÿå‚Œ≈ ‰µπå ´÷Ëß®”·π°‰¥â 5 °≈ÿà¡

¥—ßπ’È <75.0, 75.0 ∂÷ß 87.4, 87.5 ∂÷ß 93.6, 93.7 ∂÷ß 97.9

·≈– >98.0 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ ¢âÕ¡Ÿ≈∂Ÿ°®”·π°ÕÕ°

‡ªìπ 6 ™ÿ¥¢âÕ¡Ÿ≈ ¥—ßπ’È ¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1: ¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬, ¢âÕ¡Ÿ≈™ÿ¥∑’Ë 2: ¢âÕ¡Ÿ≈„π

¿“§‡Àπ◊Õ (‡™’¬ß„À¡à ≈”æŸπ ·æ√à), ¢âÕ¡Ÿ≈™ÿ¥∑’Ë 3: ¢âÕ¡Ÿ≈

„π¿“§°≈“ß (≈æ∫ÿ√’ ™—¬π“∑  √–∫ÿ√’ π§√ «√√§å  ÿ‚¢∑—¬

æ‘…≥ÿ‚≈° ‡æ™√∫Ÿ√≥å  ÿæ√√≥∫ÿ√’ π§√ª∞¡), ¢âÕ¡Ÿ≈

™ÿ¥∑’Ë 4: ¢âÕ¡Ÿ≈„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ (π§√√“™ ’¡“

∫ÿ√’√—¡¬å ™—¬¿Ÿ¡‘ ¢Õπ·°àπ Õÿ¥√∏“π’ ‡≈¬), ¢âÕ¡Ÿ≈™ÿ¥∑’Ë 5:

¢âÕ¡Ÿ≈„π¿“§µ–«—πÕÕ° ( √–·°â« µ√“¥ ™≈∫ÿ√’ ®—π∑∫ÿ√’),

¢âÕ¡Ÿ≈™ÿ¥∑’Ë 6: ¢âÕ¡Ÿ≈„π¿“§µ–«—πµ° (°“≠®π∫ÿ√’ ‡æ™√∫ÿ√’

√“™∫ÿ√’ ª√–®«∫§’√’¢—π∏å) „π¢≥–∑’Ë¿“§„µâ¡’®”π«π

¢âÕ¡Ÿ≈πâÕ¬¡“°®÷ß‰¡àπ”¡“«‘‡§√“–Àå„π°“√»÷°…“§√—Èßπ’È

(Table 1)

«‘∏’°“√«‘‡§√“–Àå·≈–‚¡‡¥≈∑’Ë„™â»÷°…“
§à“Õß§åª√–°Õ∫§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡

∂Ÿ°«‘‡§√“–Àå¥â«¬«‘∏’ restricted maximum likelihood

(REML) (Patterson and Thompson, 1971) ‡æ◊ËÕ„™â ”À√—∫

§”π«≥§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡·≈–ª√–¡“≥§à“

°“√º ¡æ—π∏ÿå¥â«¬«‘∏’ best linear unbiased prediction

(BLUP)(Henderson, 1984) ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª

BLUPF90 Dairy Pack 3.0.2 (Duangjinda et al., 2007)

°“√»÷°…“§√—Èßπ’È„™â‚¡‡¥≈«—π∑¥ Õ∫√’‡°√´™—Ëπ ÿà¡

(random regression test-day model; RRTDM) (Schaeffer

and Dekkers, 1994) ·≈–øíß°å™—π«—π„Àâπ¡ (days in milk

function) ¢Õß Legendre polynomials (Kirkpatrick et al.,

1990) ‡æ◊ËÕ»÷°…“°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ—π∏ÿ°√√¡µ≈Õ¥

√–¬–°“√„ÀâπÈ”π¡„π‚§π¡√“¬µ—«‚¥¬¡’√“¬≈–‡Õ’¬¥

‚¡‡¥≈¥—ßπ’È

‡¡◊ËÕ = ∫—π∑÷°º≈º≈‘µπÈ”π¡„π«—π∑¥ Õ∫∑’Ë

p „π —µ«åµ—«∑’Ë n ́ ÷Ëß‰¥â√—∫Õ‘∑∏‘æ≈®“°ΩŸß-‡¥◊Õπ∑¥ Õ∫-

ªï∑¥ Õ∫∑’Ë i Õ‘∑∏‘æ≈√à«¡√–À«à“ß°≈ÿà¡æ—π∏ÿå°—∫°≈ÿà¡¢Õß

«—π∑’Ë„Àâπ¡∑’Ë j Õ“¬ÿ‡¡◊ËÕ§≈Õ¥≈Ÿ°§√—Èß·√°∑’Ë k ¿Ÿ¡‘¿“§∑’Ë

l ·≈– —¡ª√– ‘∑∏‘Ï¢ÕßÕ‘∑∏‘æ≈§ß∑’Ë∑’Ë m, = Õ‘∑∏‘æ≈

§ß∑’Ë‡π◊ËÕß®“°ΩŸß-‡¥◊Õπ∑¥ Õ∫-ªï∑¥ Õ∫, =

Õ‘∑∏‘æ≈§ß∑’Ë‡π◊ËÕß®“°°≈ÿà¡æ—π∏ÿå√à«¡°—∫«—π∑’Ë„Àâπ¡

´÷Ëß°”Àπ¥‡ªìπ°≈ÿà¡‚¥¬„π·µà≈–°≈ÿà¡¡’√–¬–Àà“ß¢Õß

«—π„Àâπ¡‡∑à“°—∫ 30 «—π, = Õ‘∑∏‘æ≈§ß∑’Ë‡π◊ËÕß®“°

Õ“¬ÿ‡¡◊ËÕ§≈Õ¥≈Ÿ°§√—Èß·√°, = Õ‘∑∏‘æ≈§ß∑’Ë‡π◊ËÕß®“°

¿Ÿ¡‘¿“§ (À¡“¬‡Àµÿ: Õ‘∑∏‘æ≈π’È®–„™â„π°“√«‘‡§√“–Àå

√«¡∑ÿ°¿Ÿ¡‘¿“§ „π¢≥–∑’Ë°“√«‘‡§√“–Àå·¬°·µà≈–¿Ÿ¡‘¿“§

®–‰¡àª√“°ØÕ‘∑∏‘æ≈π’È„π‚¡‡¥≈), =  —¡ª√– ‘∑∏‘Ï

√’‡°√´™—Ëπ¢ÕßÕ‘∑∏‘æ≈§ß∑’Ë, ·≈– =  —¡ª√– ‘∑∏‘Ï

√’‡°√´™—Ëπ¢ÕßÕ‘∑∏‘æ≈ ÿà¡‡π◊ËÕß®“°¬’π·∫∫∫«° – ¡
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·≈– ¿“æ·«¥≈âÕ¡∂“«√ µ“¡≈”¥—∫, = Õ‘∑∏‘æ≈

 ÿà¡‡π◊ËÕß®“°§«“¡§≈“¥‡§≈◊ËÕπ ·≈– = ‡¡∑√‘°´å

§«“¡ —¡æ—π∏å°—∫øíß°å™—π«—π„Àâπ¡ ( ) ´÷Ëß´âÕπ

Õ¬Ÿà„πÕ‘∑∏‘æ≈§ß∑’Ë·≈–Õ‘∑∏‘ ÿà¡‡π◊ËÕß®“°¬’π·∫∫∫«°

 – ¡·≈– ¿“æ·«¥≈âÕ¡∂“«√ ‚¥πøíß°å™—π«—π„Àâπ¡

∑’Ë„™â§◊Õ the second orders of Legendre polynomial

‡¡◊ËÕ o §◊ÕÕ—π¥—∫ (order) ¢Õßøíß°å™—π¥—ß°≈à“«´÷Ëß¡’√Ÿª

øíß°å™—π¥—ßπ’È

‡¡◊ËÕ

®“°‚¡‡¥≈«—π∑¥ Õ∫√’‡°√´™—Ëπ ÿà¡¢â“ßµâπ “¡“√∂

‡¢’¬π„π√Ÿª¢Õß‡¡∑√‘°´å‰¥â¥—ßπ’È

‡¡◊ËÕ  ·≈–  = ‡¡∑√‘° ǻ§«“¡·ª√ª√«π·≈–§«“¡

·ª√ª√«π√à«¡¢Õß —¡ª√– ‘∑∏‘Ï√’‡°√´™—Ëπ ÿà¡¢Õß¬’π·∫∫

∫«° – ¡·≈– ¿“æ·«¥≈âÕ¡∂“«√„π —µ«å·µà≈–µ—«,

= ‡¡∑√‘°´å§«“¡·ª√ª√«π¢Õß§«“¡§≈“¥‡§≈◊ËÕπ

(diagonal matrix) ´÷ËßÕ¬Ÿà„π√Ÿª¢Õß , = ‡¡∑√‘°´å

§«“¡ —¡æ—π∏å√–À«à“ßµ—« —µ«å ·≈– = Identity matrix

§à“Õß§åª√–°Õ∫§«“¡·ª√ª√«π·≈–°√“ø

æ—π∏ÿ°√√¡¢Õß°“√„Àâπ¡„πæàÕæ—π∏ÿå·≈–·¡àæ—π∏ÿå

ª√–¡“≥‰¥â®“°‚¡‡¥≈ RRTDM ≥ «—π„Àâπ¡∑’Ë 5, 35,

... ,305 ·¬°µ“¡¿Ÿ¡‘¿“§µà“ßÊ¢Õßª√–‡∑»‰∑¬ ‚¥¬„™â

«‘∏’°“√«‘‡§√“–Àå¢Õß Jamrozik and Schaeffer (1997) ¥—ßπ’È

°”Àπ¥„Àâøíß°å™—π«—π„Àâπ¡¢Õß Legendre polynomials

‡∑à“°—∫  

1. §à“ª√–¡“≥§à“§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡

„π«—π„Àâπ¡∑’Ë t «‘‡§√“–Àå‰¥â®“° 

2. §à“ª√–¡“≥§à“§«“¡·ª√ª√«π√à«¡∑“ß

æ—π∏ÿ°√√¡√–À«à“ß«—π„Àâπ¡∑’Ë t ·≈–«—π„Àâπ¡∑’Ë s

«‘‡§√“–Àå‰¥â®“° 

 ”À√—∫°“√«‘‡§√“–Àå§à“ª√–¡“≥§à“§«“¡·ª√ª√«π

∑“ßæ—π∏ÿ°√√¡¢Õß°“√„ÀâπÈ”π¡√«¡∑’Ë 305 «—π “¡“√∂

„™â ¡°“√«‘‡§√“–Àå‡¥’¬«°—π°—∫ ¡°“√«‘‡§√“–Àå§à“§«“¡

·ª√ª√«π„π·µà≈–«—π„Àâπ¡‚¥¬¡’√Ÿª·∫∫ ¡°“√¥—ßπ’È

°”Àπ¥„Àâ ¥—ßπ—Èπ ¡°“√«‘‡§√“–Àå§à“ª√–¡“≥

§à“§«“¡·ª√ª√«π¢ÕßπÈ”π¡√«¡∑’Ë 305 «—π¡’√Ÿª·∫∫

¥—ßπ’È 

‡¡◊ËÕ ‡ªìπ§à“°“√º ¡æ—π∏ÿå¢Õß —µ«åµ—«∑’Ë

≥ «—π„Àâπ¡∑’Ë ,  ‡ªìπ‡«§‡µÕ√åøíß°å™—π«—π„Àâπ¡ ·≈–

   —¡ª√– ‘∑∏‘Ï√’‡°√´™—Ëπ ÿà¡∑’Ëª√–‡¡‘π‰¥âµ“¡øíß°å™—π

«—π„Àâπ¡¢Õß —µ«åµ—«∑’Ë 

º≈°“√»÷°…“·≈–«‘®“√≥å

º≈º≈‘µπÈ”π¡·¬°µ“¡¿Ÿ¡‘¿“§
º≈º≈‘µπÈ”π¡„π«—π∑¥ Õ∫‡©≈’Ë¬·µà≈–¿Ÿ¡‘¿“§

¢Õßª√–‡∑»‰∑¬ (Table 1) æ∫«à“¿“§‡Àπ◊Õ·≈–¿“§

µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¡’ª√‘¡“≥πÈ”π¡„π«—π∑¥ Õ∫

‡©≈’Ë¬ Ÿß∑’Ë ÿ¥ (13.6 °°.) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¿Ÿ¡‘¿“§Õ◊Ëπ

„π¢≥–∑’Ë¿“§µ–«—πÕÕ°¡’ª√‘¡“≥πÈ”π¡µË”∑’Ë ÿ¥

(11.3 °°.) ´÷Ëß§«“¡·µ°µà“ß¥—ß°≈à“«Õ“®¡’ “‡Àµÿ®“°

 ¿“æ¿Ÿ¡‘Õ“°“» §«“¡ ¡∫√Ÿ≥å¢Õß·À≈àßÕ“À“√À¬“∫

·≈–°“√®—¥°“√∑’Ë·µ°µà“ß°—π Õ¬à“ß‰√°Áµ“¡„π¿“æ

√«¡∑—Èßª√–‡∑»æ∫«à“§à“‡©≈’Ë¬º≈º≈‘µπÈ”π¡«—π∑¥ Õ∫

¡’§à“‡∑à“°—∫ 12.8 °°. ·≈–¡’«—π„Àâπ¡‡©≈’Ë¬ 236 «—π ´÷Ëß

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß “¬—≥Àå (2543), «√‘…“

(2545) ·≈–«ÿ≤‘‰°√ (2546) ´÷Ëß»÷°…“‚¥¬„™â¢âÕ¡Ÿ≈º≈º≈‘µ

πÈ”π¡„π«—π∑¥ Õ∫‡™àπ‡¥’¬«°—π

°“√ª√–¡“≥§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡

‡¡◊ËÕæ‘®“√≥“§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡¢Õß

≈—°…≥–°“√„Àâº≈º≈‘µπÈ”π¡ (Table 2) · ¥ß„Àâ‡ÀÁπ

«à“¿“æ√«¡∑ÿ°¿Ÿ¡‘¿“§¡’§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡

¢Õß≈—°…≥–¥—ß°≈à“«‡∑à“°—∫ 0.24 ´÷Ëß Õ¥§≈âÕß°—∫
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√“¬ß“πÀ≈“¬©∫—∫∑—Èß„πª√–‡∑»‰∑¬·≈–µà“ßª√–‡∑»

´÷Ëß„™â‚¡‡¥≈·≈–øíß°å™—π«—π„Àâπ¡√Ÿª·∫∫‡¥’¬«°—π

(«ÿ≤‘‰°√, 2546; ªî¬–π—π∑å, 2551; Strabel and Misztal,

1999; Gengler et al., 1999) ‡¡◊ËÕæ‘®“√≥“·¬°µ“¡

¿Ÿ¡‘¿“§®–‡ÀÁπ«à“¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ·≈–

¿“§‡Àπ◊Õ¡’§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡„°≈â‡§’¬ß°—∫

§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡√«¡∑ÿ°¿Ÿ¡‘¿“§¡“°∑’Ë ÿ¥

(0.23 ·≈– 0.24) „π∑“ßµ√ß°—π¢â“¡¿“§µ–«—πÕÕ°¡’§à“

ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡µË”∑’Ë ÿ¥ (0.16) º≈¥—ß°≈à“«

™’È«à“¿“§‡Àπ◊Õ·≈–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ‡ªìπ¿Ÿ¡‘¿“§

∑’Ë¡’§«“¡º—π·ª√∑“ßæ—π∏ÿ°√√¡ (genetic variation)

¢Õß≈—°…≥–°“√„Àâº≈º≈‘µπÈ”π¡ Ÿß°«à“¿Ÿ¡‘¿“§Õ◊Ëπ ́ ÷Ëß

¢âÕ¥’¢Õß§«“¡º—π·ª√¥—ß°≈à“«®–™à«¬„Àâ°“√ª√—∫ª√ÿß

æ—π∏ÿ°√√¡¡’§«“¡°â“«Àπâ“∑“ßæ—π∏ÿ°√√¡‡√Á«¢÷Èπ (genetic

progress À√◊Õ genetic response) ‡π◊ËÕß®“°¡’‚Õ°“ 

 Ÿß∑’Ë®–æ∫·≈– “¡“√∂§—¥‡≈◊Õ°‚§π¡∑—ÈßæàÕæ—π∏ÿå·≈–

·¡àæ—π∏ÿå∑’Ë¡’§«“¡ “¡“√∂∑“ßæ—π∏ÿ°√√¡∑’Ë¥’¢Õß≈—°…≥–

°“√„Àâº≈º≈‘µπÈ”π¡„π¿Ÿ¡‘¿“§π’È  ”À√—∫Õ—µ√“ à«π

§«“¡·ª√ª√«π ¿“æ·«¥≈âÕ¡∂“«√ (permanent

environmental variance ratio) „π∑ÿ°¿Ÿ¡‘¿“§¡’§à“

„°≈â‡§’¬ß°—π‚¥¬Õ¬Ÿà„π™à«ß 0.54 ∂÷ß 0.65 ́ ÷Ëß§à“¥—ß°≈à“«

· ¥ß„Àâ‡ÀÁπ«à“ ¿“æ·«¥≈âÕ¡∂“«√¡’Õ‘∑∏‘æ≈µàÕ

ª√‘¡“≥º≈º≈‘µπÈ”π¡¡“°°«à“Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

‚¥¬æ∫«à“¿“§‡Àπ◊Õ¡’§à“ —¥ à«π¥—ß°≈à“«µË”∑’Ë ÿ¥ ´÷Ëß

· ¥ß„Àâ‡ÀÁπ«à“°“√®—¥°“√„π¿Ÿ¡‘¿“§π’È¡’§«“¡ ¡Ë”‡ ¡Õ

¡“°°«à“¿Ÿ¡‘¿“§Õ◊ËπÊ ¥—ßπ—Èπ°“√®—¥°“√ ¿“æ·«¥≈âÕ¡

∑’Ë¥’·≈–‡À¡“– ¡§«∫§Ÿà°—∫°“√ª√–‡¡‘πæ—π∏ÿ°√√¡

πà“®–™à«¬„Àâª√‘¡“≥º≈º≈‘µπÈ”π¡¢Õß‚§π¡„π√ÿàπ

µàÕÊ‰ª Ÿß¢÷Èπ‰¥â

Figure 1 · ¥ß§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡

„π·µà≈–¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬µ≈Õ¥™à«ß°“√„Àâπ¡

(5 ∂÷ß 305 «—π) ‚¥¬æ∫«à“§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡

¡’§«“¡·µ°µà“ß°—π„π·µà≈–¿Ÿ¡‘¿“§ ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫

≈—°…≥–¢Õßª√–™“°√ ·≈– ¿“æ°“√®—¥°“√ ‚¥¬º≈

¥—ß°≈à“«®–‡ªìπª√–‚¬™πåµàÕ‡°…µ√°√‡æ◊ËÕ∑’Ë®– “¡“√∂

«“ß·ºπ°“√®—¥°“√ø“√å¡‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°

¬‘Ëß¢÷Èπ °≈à“«§◊Õ„π™à«ß·√°·≈–™à«ß∑â“¬¢Õß°“√„ÀâπÈ”π¡

(early and late of lactation) ‚§π¡„πÀ≈“¬¿Ÿ¡‘¿“§¡’§à“

ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡µË”°«à“™à«ß°“√„ÀâπÈ”π¡Õ◊ËπÊ

¥—ßπ—Èπ°“√®—¥°“√∑—Èß¥â“πÕ“À“√ ·≈– ¿“æ·«¥≈âÕ¡

®÷ß¡’§«“¡ ”§—≠µàÕª√‘¡“≥º≈º≈‘µπÈ”π¡‡ªìπÕ¬à“ß

¡“° («‘‚√®πå, 2546; ªî¬–π—π∑å, 2551) „π¢≥–∑’Ë„π™à«ß

°“√„Àâº≈º≈‘µπÈ”π¡ª√–¡“≥ 60 «—πÀ≈—ß§≈Õ¥

(peak period) ®π°√–∑—Ëß∂÷ßª√–¡“≥ 200 «—π (mid and

maintain period) æ∫«à“°“√· ¥ßÕÕ°¢Õßæ—π∏ÿ°√√¡

¡’∫∑∫“∑¡“°°«à“„π™à«ß·√°·≈–™à«ß∑â“¬¢Õß°“√„Àâ

πÈ”π¡ ¥—ßπ—Èπ°“√®—¥°“√∑’Ë¥’„π™à«ßπ’È®–¬—ßº≈„Àâ‰¥â

º≈º≈‘µπÈ”π¡ Ÿß ÿ¥ À√◊Õ„π°√≥’∑’Ë∫“ßø“√å¡¡’¢âÕ®”°—¥

¥â“πß∫ª√–¡“≥°Á “¡“√∂ª√—∫≈¥§«“¡‡¢â¡¢âπ¢Õß

°“√®—¥°“√ ‡™àπ ¥â“π°“√®—¥°“√Õ“À“√ „π™à«ß¥—ß°≈à“«

≈ß‰¥â‚¥¬Õ“®°√–∑∫µàÕª√‘¡“≥º≈º≈‘µπÈ”π¡‡æ’¬ß

‡≈Á°πâÕ¬

°“√ª√–¡“≥°√“øæ—π∏ÿ°√√¡°“√„ÀâπÈ”π¡
Figure 2 ·≈– 3 · ¥ß§à“ª√–¡“≥§à“°“√º ¡

æ—π∏ÿå¢Õß°“√„Àâº≈º≈‘µπÈ”π¡µ≈Õ¥√–¬–°“√„Àâ

πÈ”π¡ Ÿß ÿ¥ 5 Õ—π¥—∫·√°„πæàÕæ—π∏ÿå·≈–·¡àæ—π∏ÿå·¬°

µ“¡¿Ÿ¡‘¿“§‚¥¬æ∫«à“ æàÕæ—π∏ÿå·≈–·¡àæ—π∏ÿå¡’§«“¡

 “¡“√∂∑“ßæ—π∏ÿ°√√¡¢Õß°“√„Àâº≈º≈‘µπÈ”π¡

·µ°µà“ß°—πµ“¡¿Ÿ¡‘¿“§ º≈¥—ß°≈à“«™’È„Àâ‡ÀÁπ«à“°“√

§—¥‡≈◊Õ°æàÕæ—π∏ÿå·≈–·¡àæ—π∏ÿå‡æ◊ËÕ„™âª√—∫ª√ÿßæ—π∏ÿ°√√¡

„π·µà≈–¿Ÿ¡‘¿“§µâÕß¡’§«“¡®”‡æ“–‡π◊ËÕß®“°æàÕæ—π∏ÿå

·≈–·¡àæ—π∏ÿå∑’Ë¥’„π·µà≈–¿Ÿ¡‘¿“§‡¡◊ËÕπ”‰ª„™â„π¿Ÿ¡‘¿“§

Õ◊ËπÕ“®„Àâº≈≈—æ∏å‰¡à¥’‡∑à“∑’Ë§«√´÷ËßÕ“®‡°‘¥®“°°“√¡’

Õ‘∑∏‘æ≈√à«¡°—π√–À«à“ßæ—π∏ÿ°√√¡°—∫ ¿“æ·«¥≈âÕ¡

(genetic by environmental effect; GxE) ‚¥¬‡©æ“–

°“√‡≈◊Õ°„™âæàÕæ—π∏ÿå´÷Ëß¡’‚Õ°“ °√–®“¬æ—π∏ÿ°√√¡‰ª

‰¥â‰°≈·≈– –¥«°°«à“„π·¡àæ—π∏ÿå„π√Ÿª¢ÕßπÈ”‡™◊ÈÕµâÕß

„Àâ§«“¡ ”§—≠‡ªìπæ‘‡»… ´÷ËßÀ“°§—¥‡≈◊Õ°æàÕæ—π∏ÿå

‰¡à‡À¡“– ¡®– àßº≈°√–∑∫µàÕ§«“¡°â“«Àπâ“∑“ß

æ—π∏ÿ°√√¡ √«¡∂÷ßº≈º≈‘µπÈ”π¡∑’Ëº≈‘µ‰¥â
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πÕ°®“°π’È°“√ √â“ß°√“øæ—π∏ÿ°√√¡°“√„ÀâπÈ”π¡

¬—ß™à«¬„π°“√®—∫§Ÿàº ¡æ—π∏ÿå∑’Ë ‡À¡“– ¡„π·µà≈–

¿Ÿ¡‘¿“§´÷Ëß®– àßº≈µàÕ°“√„Àâº≈º≈‘µπÈ”π¡∑—Èß„π™à«ß

„Àâπ¡ Ÿß ÿ¥·≈–§«“¡§ß∑π¢Õß°“√„Àâπ¡ (peak and

persistency of milk production) √«¡∑—Èß°“√æ—≤π“

∑“ß¥â“πæ—π∏ÿ°√√¡¢Õß‚§π¡√ÿàπµàÕ‰ª («ÿ≤‘‰°√

·≈–§≥–, 2547, 2549) ‡™àπ °“√®—∫§Ÿàº ¡æ—π∏ÿå

√–À«à“ßæàÕæ—π∏ÿå 73HO1082 °—∫·¡àæ—π∏ÿå 70404939

¡’‚Õ°“  Ÿß∑’Ë®–‰¥âª√‘¡“≥πÈ”π¡√«¡„π√ÿàπ≈Ÿ°¥’¢÷Èπ

‡¡◊ËÕæ‘®“√≥“‚¥¬„™â¢âÕ¡Ÿ≈√«¡∑ÿ°¿Ÿ¡‘¿“§  ”À√—∫

§«“¡·µ°µà“ß°—π„π√Ÿª√à“ß¢Õß°√“øæ—π∏ÿ°√√¡°“√„Àâ

πÈ”π¡„π·µà≈–¿Ÿ¡‘¿“§¢÷Èπ°—∫ªí®®—¬À≈“¬ª√–°“√ ‡™àπ

°“√· ¥ßÕÕ°¢Õß¬’π  ¿“æ·«¥≈âÕ¡√«¡∂÷ß ¿“æ

°“√®—¥°“√ ·≈–®”π«π∫—π∑÷°¢âÕ¡Ÿ≈πÈ”π¡´÷Ëß„™â„π

°“√«‘‡§√“–Àå ‡ªìπµâπ

Table 1  Data structure for the analysis.

Table 2 Estimates of variance component and genetic parameter for 305 day cumulative milk yield in crossbred
Holstein-Friesian dairy cattle separated by region in Thailand.
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Figure 1 Estimates of heritability for test-day milk across days in milk separated by region in   Thailand, all region
(a), north (b), central (c), north east (d), east (e), and west (f).

 √ÿª

°“√ª√–‡¡‘πæ—π∏ÿ°√√¡¢Õß≈—°…≥–°“√„Àâº≈º≈‘µ

πÈ”π¡„π‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπåæ∫«à“¡’§«“¡·µ°µà“ß

°—π∑—Èß§à“æ“√“¡‘‡µÕ√å·≈–§à“°“√º ¡æ—π∏ÿå„π·µà≈–

¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬ °“√‡≈◊Õ°„™âæàÕæ—π∏ÿå·≈–·¡à

æ—π∏ÿå„π·µà≈–¿Ÿ¡‘¿“§¡’§«“¡ ”§—≠µàÕ°“√‡ª≈’Ë¬π·ª≈ß

∑“ßæ—π∏ÿ°√√¡¢Õß≈—°…≥–°“√„ÀâπÈ”π¡ ¥—ßπ—Èπ°“√

®—∫§Ÿàº ¡æ—π∏ÿå∑’Ë®”‡æ“–„π·µà≈–¿Ÿ¡‘¿“§πà“®– àßº≈

µàÕ§«“¡°â“«Àπâ“∑“ßæ—π∏ÿ°√√¡ (genetic progress)

·≈–‰¥âº≈º≈‘µπÈ”π¡∑’Ë¥’°«à“°“√„™â·À≈àßæ—π∏ÿ°√√¡

‡æ’¬ß·À≈àß‡¥’¬«À√◊ÕæàÕæ—π∏ÿåµ—«‡¥’¬«°—∫∑ÿ°¿Ÿ¡‘¿“§
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Figure 2 Genetic lactation curve of top 5 sires separated by region in Thailand; all region (a), north (b), central (c),
north east (d), east (e), and west (f).

Õ¬à“ß‰√°Áµ“¡°“√æ‘®“√≥“«à“æàÕæ—π∏ÿå„¥‡À¡“– ¡°—∫

¿Ÿ¡‘¿“§„¥¡“°∑’Ë ÿ¥µâÕßæ‘®“√≥“§à“§«“¡∂Ÿ°µâÕß¢Õß

§à“°“√º ¡æ—π∏ÿå (accuracy of estimated breeding value)

¢ÕßæàÕæ—π∏ÿåπ—ÈπÊ√à«¡¥â«¬

¢âÕ‡ πÕ·π–

°√¡ª»ÿ —µ«å ‚¥¬ ”π—°‡∑§‚π‚≈¬’™’«¿“æ°“√º≈‘µ

ª»ÿ —µ«å §«√¡’°“√ª√–‡¡‘πæ—π∏ÿ°√√¡‚§π¡„π√–¥—∫

¿Ÿ¡‘¿“§ ‡æ‘Ë¡‡µ‘¡®“°°“√ª√–‡¡‘πæ—π∏ÿ°√√¡„π√–¥—∫

ª√–‡∑»´÷ËßªØ‘∫—µ‘‡ªìπ°‘®«—µ√∑ÿ°ªï ·≈–§«√æ—≤π“
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Figure 3 Genetic lactation curve of top 5 dams separated by region in Thailand; all region (a), north (b), central (c),
north east (d), east (e), and west (f).

‚ª√·°√¡ÕÕπ‰≈πå‡æ◊ËÕ°“√„™âª√–‚¬™πå¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡

„Àâ‡°…µ√°√À√◊Õ‡®â“Àπâ“∑’Ëº ¡‡∑’¬¡‡¢â“∂÷ß·≈– “¡“√∂

¥”‡π‘π°“√‡≈◊Õ°§Ÿàº ¡‡æ◊ËÕ„Àâ‡°‘¥§«“¡°â“«Àπâ“„π°“√

ª√—∫ª√ÿßæ—π∏ÿå Ÿß ÿ¥ ∑—Èßπ’È°“√®à“¬πÈ”‡™◊ÈÕæàÕæ—π∏ÿå‡æ◊ËÕ

„™âº ¡‡∑’¬¡„πæ◊Èπ∑’Ëµà“ßÊ§«√¡’§«“¡‡©æ“–‡®“–®ß

µ“¡º≈°“√ª√–‡¡‘πæ—π∏ÿ°√√¡∑’Ëª√–‡¡‘π‰¥â„π∑ÿ°√Õ∫ªï

‡Õ° “√Õâ“ßÕ‘ß

ªî¬–π—π∑å  π«≈ÀπŸª≈âÕß. 2551. °“√ª√–¡“≥°√“øæ—π∏ÿ°√√¡
°“√„ÀâπÈ”π¡‚¥¬‚¡‡¥≈«—π∑¥ Õ∫√’‡°√´™—Ëπ ÿà¡∑’Ë¡’°“√ª√—∫
Õ‘∑∏‘æ≈¢Õß heterogeneous variance „π‚§π¡≈Ÿ°º ¡
‚Œ≈ ‰µπå. «‘∑¬“π‘æπ∏å«‘∑¬“»“ µ√¡À“∫—≥±‘µ ¿“§«‘™“
 —µ«»“ µ√å §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ,
¢Õπ·°àπ.
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