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ÜéÈ–ËéÑíÌ– ÁÜÃ–ÀàÌ––âÀìÜ–åÍ–ÓèÌ–É¿ÌÚèÀ––âÎèÌ–ÜàØàÌ– É¡–ÀàÌÄß–
âÖêÌ–âÉêÍ–äÉ– ÁÜÃÚïÖî‹Ì

Öçà–âÑêÇ –ãÀŠÌ–ÅíÓ–ÍèÈ1, ÒÜÃ–ÅßÚîÈ Åî–Ëçà–Óß–×íÃ1 –ãÖß ËÜÃÑèÌ ÀîÅíÌ–ÅßØ×èÈ1

ÍíÈ–ÂèÈ–ØÇ§

ÀàÌ–ËíÈ–ÖÜÃ–Â´ÃÌêò ãÓŠÌæÈòÅëÀÅà–ÜéÈ–ËéÑíÌ–ÁÜÃ–ÀàÌ–åØ‹–åÍ–ÓèÌ–É¿ÌÚèÀ– âÎèÌ–ÜàØàÌ–É¡–ÀàÌÄß–
âÖêÌ–âÉêÍ–äÉ–ÁÜÃÚïÖî‹Ì Ë¯–ÂßÌß–Àß–âÅÈ–ÅàÈ ÓßØà×éËßÇà–æÖ–ãØŠÃ–ÆàÈ. ÄîÈ–ÎßÅíÃ–ÁÜÃ–ÀàÌ–
ËíÈ–ÖÜÃ– ãÓñÌ–âÑ²Ü–ÅëÀÅà–ÜéÈËéÑíÌ– åÌ–ÀàÌ–ÎŠÞÌ–ãËÌ–åÍ–ÓèÌ–É¿ÌÚèÀ –åÌ–ÜàØàÌ–ÛèÀ–ÁÜÃÚï
Öî‹Ì Ë¯–ÉÜÌ–ãÖ‹× –Æ±Ã–âÎèÌ–ÑèÌ–ÆÜÈ–ÖßØ×ŠàÃ– (ÓíÃÀàÇ– ÀèÍ ÖàÆ–æ×–Ë). ÌÜÀ–Ì´Ì ÇèÃ–Îß–âÓêÌ–
ÏíÌËàÃ–È‹àÌ–âÅÈÊßÀéÈ –ÁÜÃ–ÀàÌ–ÏßÖéÈÚï –äÈÇ–ÌçàåÆ‹–åÍ–ÓèÌ–É¿ÌÚèÀ– âÎèÌ–ÜàØàÌ–ÜêÀ–È‹×Ç.
Úï ÄçàÌ×Ì 12 –äÉ –Ë¯–Óê–ÌçòàÙèÀ Åß–âÖŠÇ 23.6 ± –3.2 ÀÖ æÈ‹ÌçàÓàâÎèÌÅèÈËíÈÖÜÃÂ´ÃÌ¸. Üà
ØàÌ–ËíÈ–ÖÜÃ–ËèÃÚíÈ Óê– 3 ÅïÈ –Âì: ÅïÈËê ÌëñÃ ÜàØàÌ–ÛèÀ (CSL0) Óê–ÅŠ×Ì–ÎßÅíÓ–ÁÜÃ–âÁ¿àÎÞÌ,
Ýçà, ÅàÖê–ÍíÈ –ãÖß ×é–Éà–ÓéÌ ãÝŠ–ËàÈ ãÖß âÀìÜ, ÅïÈ–Ëê –ÅÜÃ– ãÓŠÌ–ÅŠ×Ì–ÎßÅíÓ–ÁÜÃ–ÜàØàÌ–
ÛèÀ –ãÖß –åÍ–ÓèÌ–É¿ÌÚèÀ 50:50 (CSL50) –ãÖß –ÅïÈ–Ëê– ÅàÓ –ãÓŠÌåÍ–ÓèÌ–É¿ÌÚèÀ 100%  (CSL

100). –ãÏÌ–Ø×àÈ–ÀàÌ–ËíÈ–Ö–ÜÃ–ãÍÍ–ÅîŠÓ–ÅíÓÍïÌ– æÈ‹–ÌçàåÆ‹–åÌ–ÀàÌ–ÅëÀÅà–Â´ÃÌ¸ Æ±Ã–ãÉŠ–Öß–ÅïÈ–
ÜàØàÌ– æÈòÎß–ÀÜÍ –Óê 4 Æçòà.

ÎßÖéÓàÌ–ÜàØàÌ– äÈÇ–ÌçòàÙèÀ–ãØ‹Ã–ËêñÀéÌ–æÈ‹– ãÓŠÌ–ÅïÃË¯–ÅîÈ –åÌ CSL50 –ãÖß ÛîÈ–ÖíÃ –âÓ²Ü
ÚïÀéÌ CSL0 –ãÖß CSL100 ÑÞÃ–ÔŠàÃ–ÈÞ× (P<0.01). ÎßÖéÓàÌ–ËàÈ–Æ¸ÌËêñÀéÌ–æÈ‹– äÈÇ–ÌçòàÙèÀ–
ãØ‹Ã– –ãÓŠÌ–Óê–Â×àÓ–ãÉÀ–ÉŠàÃ–ÀèÌ ÖßØ×ŠàÃ–ÅàÓ–ÅïÈ–ÜàØàÌ (P<0.01) Æ±Ã–ÀéÌæÈ‹ÛàÇ–À×ŠàÚïŠ –
ãÓŠÌ–ÅïÈ CSL50 (164 Àð/×èÌ) ÛîÈ–ÖíÃ åÌÅïÈ– CSL100 (151 Àð/×èÌ) –ãÖß CSL0 (102 Àð/
×èÌ), ÉàÓÖçàÈèÍ. ÜèÈÉà–ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ–ÁÜÃÚïÖî‹Ì Óê–Â×àÓ–ãÉÀ–ÉŠàÃ–ÀèÌ –ÖßØ×ŠàÃ ÚïË¯–
ÀéÌ–ÜàØàÌ–ãÉŠ –Öß–ÅïÈ (P<0.01). ÜèÈÉà–ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ– ÁÜÃÚïÖî ‹ÌË¯ –ÀéÌ–ÜàØàÌ–ÅïÈ
CSL0 (217 Àð/×èÌ) –ãÖß CSL50 (199 Àð/×èÌ) –ãÓŠ–ÌÍ¡–Óê–Â×àÓ–ãÉÀ–ÉŠàÃ–ÀèÌ –ËàÃ–È‹àÌ–ÅßÊéÉé
(P>0.05). –ãÉŠ–ÔŠàÃ–åÈ–À¡–ÉàÓ ÚïË¯–ÀéÌ–åÍ–ÓèÌ–É¿ÌÚèÀ ÔŠàÃ–ÈÞ× CSL100 ÌçòàÙèÀÛîÈ–ÖíÃ (ÜèÈÉà–
ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ –Óê -49 Àð/×èÌ) –âÑàß–×Šà ÚïÍ¡–æÈ‹–ÝèÍ–ËàÈ–ÍçàÖîÃ–Ö‹ÞÃ–ÑÞÃ–Ñç– ÉàÓ–Â×àÓ–
É‹ÜÃÀàÌ–ÁÜÃ–ÓèÌ– äÈÇ–ÅßâÑàß ãÓŠÌ–ÜàØàÌ–Ë¯–âÎèÌ–ãÛŠÃÑß–ÖèÃ–ÃàÌ– åØ‹–ãÀŠ–ÀàÌ–ÈçàÖíÃ–Æê–×éÈ
–ãÖß ÀàÌ–Äß–âÖêÌ–âÉêÍ–äÉ. ÖàÂà–Üà–ØàÌ–É¡ –Ìç òàÙèÀ–âÑ¯Ó 1 ÀÖ –ãÓŠÌ–ÅïÃ– åÌ–ÅïÈ CSL50
(13,086 ÀêÍ/ÀÖ ÌçòàÙèÀ–âÑ¯Ó) –âÓ²Ü–ËÞÍ–ÀèÍ CSL0 (9,314 ÀêÍ/ÀÖ ÌçòàÙèÀ–âÑ¯Ó) –âÌ²ÜÃ–ÄàÀ–
×Šà –æÈ‹–Æº –åÍ–ÓèÌ–É¿Ì–ÄàÀ–ÌÜÀ–Òà–ÓËíÈ–ÖÜÃ –åÌ––ÖßÈï–ãÖ‹Ã.
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ÅßÛîÍ–æÈ‹ –×Šà –ÜèÈÉà–ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ–ÁÜÃÚï– Ë¯ –âÀìÜ–ÜàØàÌ–ÛèÀ –ãÖß ÜàØàÌ–ÎßÅíÓ–
ÖßØ×ŠàÃ –ÜàØàÌ–ÛèÀ –ãÖß –åÍ–ÓèÌ–É¿ÌÚèÀ –ãÓŠÌ–Èê–À×Šà –âÀìÜ–ÑÞÃ–ãÉŠ–åÍ–ÓèÌ–É¿ÌÚèÀÑÞÃÔŠàÃ–
ÈÞ×– åÌÀàÌ–ÏßÖéÈÚïÖî‹Ì F1 –ãÖß Æà×–ÀßÅéÀÜÌ –Äß–ÅàÓàÈ–ÎèÍÎîÃ–ËèÃ–ËàÈ–ÜàØàÌ –åÌåÍ–
ÓèÌ–É¿Ì (–åÍ–ÜŠÜÌ) –ãÖß ÖàÂà–ÜàØàÌ –âÓ²Ü–Ñ×À–âÁíà–âÀèÍ–åÍ–ÓèÌ–É¿Ì –ãÖß –âÝèÈÚèÀÈ‹×Ç–ÉíÌ–
âÜÃ.

ÅèÍ–ÅçàÂèÌ: – åÍ–ÓèÌ–É¿ÌÚèÀ, ÜàØàÌ–ÛèÀ, ÚïÖî‹Ì F1 (ÓíÃÀàÇ ÀèÍ ÖàÆæ×Ë), ÜèÈÉà–
ÀàÌ–Äß–âÖêÌ–âÉêÍ–äÉ, –âÅÈÊßÀéÈ–åÌ–ÀàÌ–ÏßÖéÈÚï

1 ÂßÌß–Àß–âÅÈ–ÅàÈ, ÓßØà×éËßÇà–æÖ– ãØŠÃ–ÆàÈ Öà×
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Effect of cassava leave silage as feed on growth

performance in growing fattening pigs

Lampheuy Kaensombath1., Fongsamouth  Southammavong1.,

Thongphanh  Kousonsavath1

Abstract

An experiment was conducted to study the effect of cassava leaves silage as feed on

growth performance in growing fattening pigs at the Faculty of Agriculture, National

University of Laos, with the aims of determine the effect of replacing basal diet by ensiled

cassava leaves (CSL) on pig growth performance, as well as evaluating the economic

efficiency of using CSL in pig diets. Twelve castrated crossbred pigs (Mong Cai x Large

White) with average body weight of 23.6 ± 3.2 kg were allocated to three dietary treatments

of basal diet (CSL0) consisting of broken rice, rice bran, maize meal and vitamins/mineral

premix replaced by cassava leaves silage 50 and 100 % (CSL50 and CSL100, respectively),

according to Completely Randomized Design with 4 replication per treatment.

Daily DM feed intake was highest in diet CSL50 and decreased when a basal diet and

CSL were offered to the F1 growing pig alone in diet CSL0 and CSL100 (P=0.000). Total

crude protein (CP) intake was significantly different among treatments (P=0.000). CSL50

was highest in CP intake (164 g/day), then decreased in CSL100 (151g/day) and the

lowest in CSL0 diet (102 g/day). There was significant different in average daily weight

gain (ADG) between treatment (P=0.000). There were no different in ADG between diet

CSL0 and CSL50 (217 and 199 g/day). However, ADG in CSL100 diet was minus (-49 g/

day) because the pigs fed ensiled cassava leaves alone were not meet there requirement,

particularly energy resource for maintenance and growing. Feed cost per kg weight gain

was high in treatment CSL50 (13,086 Kip/kg weight gain) compared to CSL0 (9,314 Kip/

kg weight gain) due to cassava leaves was purchased from out side the farm during the

dry season.

It was conclude that growth rate of pigs fed basal and combining of basal diet and ensiled

cassava leaves was better than fed ensiled cassava leaves silage alone in F1 growing

fattening pig production and farmers would improve both of cassava forage nutrients
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(young leaves) and feed cost when they collect and making silage of cassava leaves

themselves.

Keywords: cassava leaves silage, basal diet, F1 growing pig, growth rate and

production economic

Faculty of Agriculture, National University of Laos
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I. ÍíÈ–Ìçà
ÖàÂà–ÜàØàÌ– âÎèÌÉ¿Ì–ËëÌ–Ë¯ –ÅïÃ– åÌ–ÀàÌ–Ïß
ÖéÈÚï –âÌ²ÜÃÄàÀ–×Šà– ÜàØàÌ–Ë¯–âÎèÌ–ãÛŠÃËàÈ–
Æ¸Ì Óê–ÖàÂà–ãÑÃ –âÆ¨Ì: Îà–Î³Ì –ãÖß Ê³×–âÛìÜÃ–
Î³Ì– Ë¯–Ìçà–åÆ‹–åÌ–ÅïÈ–ÜàØàÌÚï–âÎèÌ–ÎßÄçà –ãÉŠ–
Ê‹à–ÜàØàÌ–Ñ×À–Ì¸ ÅàÓàÈ–ÎŠÞÌ–ãËÌ–È‹×–ÇÜà
ØàÌ –Ë¯–Óê–ÖàÂà–ÊìÀ–Ì´Ì À¡–ÅàÓàÈ–ÛîÈ–ÏŠÜÌ–É¿Ì
–ËëÌ–ÀàÌ–ÏßÖéÈ–ÖíÃ–æÈ‹ (–Keansombath,2005).

–ÓèÌ–É¿Ì Cassava (Manihot esculenta Cratz

or Manihot utilissima pohl) âÎèÌÑì –ÈÜà
ØàÌ–ÅèÈ– Ë¯ –ÓêÍíÈ–ÍàÈÅçàÂèÌ–ÛàÇ –É¡ÀàÌ–Ïß
ÖéÈ –ÀßÅéÀçà ãÍÍ–ÎßÅíÓÎßÅàÌ –åÌ–ÍèÌÈà–
Îß–âËÈ– âÁÈ–Ý‹ÜÌ (Preston et al, 1999), ÓèÌ–
ÇèÃ–ÅçàÂèÌ –É¡–âÅÈÊßÀéÈ–ÆíÌÌßÍíÈ– ÁÜÃ–ÛàÇ–
ÑàÀ ––åÌ–Ëß×êÍ–ÜàÆê (NUFU, 2002). –

âÌºÜ–Ë¯ÎïÀ–ÓèÌ–É¿Ì–ËèÃÚíÈ– åÌ–Îß–âËÈ–Öà–× Óê
4,125 –ÝÉ –ãÖß ÏíÌ–ÏßÖéÈ–Øí×–ÓèÌ–É¿Ì ËèÃÚíÈ–
Óê 2,082,947 –äÉÌ (MAF, 2003). ÀàÌ–Ïß
ÖéÈ–ÓèÌ–É¿Ì–ÎßÄçàÎê – åÌ–Îß–âËÈ–Öà×– É¿Ì–Éç –
ãÓŠÌ–ÀàÌ–ÏßÖéÈ–âÜíà–Øí×– –ÁÜÃ–ÂÜÍ–Âí×Æà×–
ÀßÅéÀÜÌ Áß–ÙàÈ–Ì‹ÜÇ ÔïŠ –âÁÈ–ÑïÈ–ÜÇ. Øí×–
ÓèÌÉíòÌ – –âÎèÌ–ÑìÈ–ËàÈ–ãÎ‹Ã–É¿Ì–Éç – Ë¯ –ÁàÇ–âÑ²Ü–
åÆ‹–âÎèÌ–ÜàØàÌÅèÈ –ãÖß –äÝÃ–ÃàÌ–ãÎÝïÍ –ãÉŠ–
ÓèÌ–À¡ –âÎèÌ–Ñì –ÈËàÈ–ãÎ‹Ã–ÅçàÝÜÃ. ÇªÃ–æÎ–À×Šà–
Ì´Ì åÍ–ÓèÌ–É¿Ì– ÅàÓàÈ–åÆ‹ –âÎèÌ–ÜàØàÌÅèÈ–
æÈòÜêÀ–È‹×Ç.

ÎßÄî –ÍèÌ– ÓèÌ–É¿Ì–âÎèÌ–ÑìÈ–ÜèÌ–ÈèÍ–Ëê –ÅàÓ Ë¯ –
ÅçàÂèÌ– ÁÜÃ–Îß–âËÈ–Öà× –ÊèÈÄàÀ–âÁ¿à –ãÖß
ÅàÖê. ÓèÌ–É¿Ì–æÈ‹–ÎïÀ–ãÏŠ–ÛàÇ– äÈÇ–Æà×–ÀßÅé
ÀÜÌ –âÁÈ–ÑïÈ–ÜÇ –ãÉŠ–åÌ–ÑºÌË¯–ÁßÙàÈÌ‹ÜÇ
Ë¯–åÆ‹–ãÌ×–ÑèÌ–ÑºÌ–âÓìÜÃ –Óê–ÀàÌ–ÖíÃ–ËëÌ–Éçñà, Øí×–

ÁÜÃÓèÌ –ãÓŠÌ–ÌçàÓà–ÍçÖé–äÑ–À–âÎèÌÉ¿Ì–Éç –ãÖß
ÅçàÖèÍâÀìÜ–ÅèÈ–äÈÇÅß–âÑàßãÓñÌÚï, ÌÜÀ–
Ì ´Ì ÇÜÈ–Ü ŠÜÌÇèÃ –ÅàÓàÈâÀèÍ –æÎ–âÎèÌ –Üà
ØàÌ– ÁÜÃ–ÂíÌæÈò–âÆ¨Ì–ÀèÌ (CIAT, 2001).

åÍ –Ó èÌ –É ¿Ì –Å íÈ –  Ó ê –ËàÈ –Æ ¸ÌÖ×Ó 8.26%
(32.95% ËàÈ–ãØ‹Ã) (Ìà–Îß–âÅêÈ –ãÖß Âß
Ìß, 2005). ÀàÌ–ÌçàåÆ‹ –åÍ–ÓèÌ–É¿Ì–âÎèÌ–Üà
ØàÌ–ÅèÈ– ãÓŠÌ–Óê –Á§ –ÄçàÀèÈ– âÑàß–ÍèÌÄî–Üà–ÆéÈ–
æÆ–Çà–æÌ (HCN) Ë¯–Óê–Â×àÓ–âÁ´ÓÁî‹Ì 1,000
ÓÀð/ÀÖ –äÈÇ–ÑºÌÊàÌ–ÌçòàÙèÀ–ãØ‹Ã (Man and

Wiktorson, 2001; 2002). ÑìÈ–ÅíÈ–Ë¯–ÍèÌÄî–ËàÈ–
Æ¸ÌÅïÃ –æÈ‹–âÀìÜ–ÅèÈ–Â‹Þ×–âÜìòÜÃ–äÈÇ–ÀíÃ –äÈÇ–Í¡–
Óê–ÏíÌ–ÀßËíÍ (Ffolkes and Preston 1978). åÌ–
ÁßÌß–ÈÞ× –À èÌ åÍ –Ó èÌ –É ¿ÌÚèÀË¯ –æÈ ‹ –Î ñÞÌ –
Â×àÓ–âÎèÌ–ÑéÈ–ÁÜÃ– HCN ÖíÃ– äÈÇ–Áß–Í×Ì
ÀàÌÚèÀ– æÈ‹ –âÎèÌ–ÜàØàÌ–Ë¯ –ÎÜÈ–æÑ–ãÀŠÚï
(Du Thanh Hang, 1998; Le Viet Ly, Bui Van

Chinh and Do Viet Minh, 1997).

ÀàÌ–ÊßÙÜÓÜàØàÌ –äÈÇ–ÀàÌ–âÝ èÈÚèÀ
ÁÜÃ–ÍèÌÈà–×èÈÊî –È éÍ– Ë¯ –Í èÌÄî –Â×àÓ–Æî ŠÓ–ÅïÃ –
äÈÇ–ÀàÌ–Â×Í–ÂîÓ–ÀàÌÚèÀ (McDonald et

al , 2002) –ÌçàåÆ‹–ÜîÎß–ÀÜÌ–ÃŠàÇ–ÈàÇ–åÌ–ÀàÌ–
âÝèÈ –ãÖß ÖíÃ–ËëÌ–Éçñà (Rustad, 2001) ÛèÃ–ÄàÀ
ÚèÀ–ãÖ‹× –ÅàÓàÈ–Ìçà –åÆ‹ –âÎèÌ–ÜàØàÌ–ÅèÈ
(Smith, 1977). Lien et al (1994) Á´ÌÉÜÌ–
ÀàÌÚèÀ ÇèÃ–âÎèÌ–Åà–âØÈ–åØ‹–Â×àÓ–Í¡Ù‹àÀéÌ–
ÁÜÃ–ÜàØàÌ–ÍàÃ–ÔŠàÃ–Ë¯–âÎèÌ–Îß–äØÇÈ–ãÀŠÅèÈ–
Ö‹ÞÃÚíÈ–æÎ –äÈÇ–ÀàÌ–ÎŠÞÌ–ãÎÃ– –âÂÓê–ËàÃ–Ëçà–
Óß–ÆàÈÁÜÃ–ÜàØàÌ. Tran Thi Bich Ngoc

et al (2005) –æÈ‹–ÖàÇ–ÃàÌ–×Šà ÚèÀ–åÍ–ÓèÌ–É¿Ì–
ÀèÍ–Øí×–ÓèÌ–É¿Ì– ÅàÓàÈÛîÈ–ÏŠÜÌ–ÎßÖéÓàÌ–Üà–
ÆéÈ HCN ÎßÓàÌ 55% Á–ÜÃÎßÖéÓàÌ––âÈêÓ–
åÌ–ÓºËê 30 ÁÜÃ–ÀàÌÚèÀ.
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ÄîÈ–ÎßÅíÃ–ÁÜÃ–ÀàÌ–ÅëÀÅà– – ãÓñÌâÑ²Ü–ÅëÀÅà–
ÜéÈ–ËéÑíÌ–ÁÜÃ–ÀàÌ–Ìçà–åÆ‹ –åÍ–ÓèÌ–É¿ÌÚèÀ ËíÈ–
ãËÌ–ÜàØàÌÚ–èÀ–É¡ –ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ–ÁÜÃ
ÚïÖî‹Ì, ÌÜÀ–Ì´Ì ÇèÃ–Îß–âÓêÌ–ÏíÌ–ËàÃ–È‹àÌ–âÅÈ
ÊßÀéÈ–ÁÜÃ–ÀàÌ–ÌçàåÆ‹ –åÍ–ÓèÌ –É ¿ÌÚèÀ– åÌ–
ÀàÌ–ÏßÖéÈÚï.

II. ÜîÎß–ÀÜÌ –ãÖß ×éËê–ÀàÌ
2.1 ÅèÈ–ËíÈ–ÖÜÃ

ÚïÖòîÌ–ÑèÌ–ÆÜÈ –ÖßØ×ŠàÃ– ÓíÃÀàÇ –ÀèÍ –ÖàÆ–
æ× ÄçàÌ×Ì 12 –äÉ –Ë¯–Óê–ÌçòàÙèÀÅß–âÖŠÇÉ¡–äÉ
23.6±3.2 ÀÖ –æÈ‹–ÊìÀ–Ìçà–åÆ‹–âÁí òàåÌ–ÀàÌ–ÅëÀ
Åà– ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ–Ë¯ –âÀìÜ–ÜàØàÌ–ÛèÀ–
Æ ±Ã – – âÎ èÌ –ÜàØàÌ–ÎßÅíÓ–ÁÜÃ–âÁ ¿à –ÎÞÌ, Ý çà
ãÖß ÅàÖê–ÍíÈ, ËíÈ–ãËÌ–È‹×Ç–åÍ–ÓèÌ–É¿ÌÚèÀ
50% ãÖß 100% ÉàÓ–ÖçàÈèÍ. ÅèÈ–ËíÈ–ÖÜÃ–
ËîÀ–äÉ––æÈ‹–Á‹à–ãÓŠ–Àà–ÐàÀ –ÀŠÜÌ–âÖ¯–ÓÀàÌ–ËíÈ–
ÖÜÃ ãÖß ÅèÈ–âÛ³à–Ì´Ì– æÈ‹–ÁèÃ– –åÌ–ÂÜÀ–ÈŠÞ×.

2.2 ÜàØàÌ–ËíÈ–ÖÜÃ –ãÖß –ãÏÌ–×àÈ–
ÀàÌ–ËíÈ–ÖÜÃ

ÜàØàÌ–ËíÈ–ÖÜÃ– ÅàÓ–ÅïÈ–Ë¯–ÅëÀÅà Óê–È¨Ã–Ì¸:

CSL0     =  ÜàØàÌÛèÀ

CSL50   =   ÜàØàÌ–ÛèÀ + –åÍ–ÓèÌ–É¿ÌÚèÀ

        (50:50% ÌçòàÙèÀ–ãØ‹Ã)

CSL100  = –  åÍ–ÓèÌ–É¿ÌÚèÀ 100%

CSL0 –ãÓŠÌ–ÜàØàÌ–ÛèÀ –Ë¯–Óê–ÅŠ×Ì–ÎßÅíÓ–ÁÜÃ–
âÁ¿à––ÎÞÌ, Ýçà, ÅàÖê–ÍíÈ, –âÀìÜ –ãÖß –ãÝŠ–ËàÈ-
×é–Éà–ÓéÌ Ë¯–ÓêËàÈ–Æ¸ÌÖ×Ó 10% È¨Ã–Åß–ãÈÃ–
åÌ–Éà–ÉßÖàÃ 1. –ãÏÌ–×àÈ–ÀàÌ–ËíÈ –ÖÜÃ–

ãÓŠÌ–ãÍÍÅîŠÓ–ÅíÓÍïÌ –Æ±Ã–ÎßÀÜÍ–Óê 4 Æçòà–É¡ –
ÅïÈ–ÜàØàÌ–ËíÈ–ÖÜÃ.

2.3 ÜàØàÌ –ãÖß ÀàÌ–åØ‹–ÜàØàÌ

ÜàØàÌ–ËèÃ–ÅàÓ–ÅïÈ– ãÓŠÌ–æÈ‹–âÀìÜÚï– åÌ–ÎßÖé
ÓàÌ 5% ÁÜÃ–Ìç òàÙèÀÚï (–äÈÇ–Ìç òàÙèÀÅíÈ)
ÀàÌ–âÀìÜÚï– ãÓŠÌ–ÅÜÃ–ÂàÍ–É¡–×èÌ (–â×Öà 8:00
–äÓÃ–âÆ¿à –ãÖß 5:00 –äÓÃ–ãÖÃ). ÅŠ×Ì–ÌçòàÅß–
ÜàÈ– ãÓŠÌ–åØ‹ –ÀéÌ–ÉßÛÜÈ–â×Öà –åÍ–ÓèÌ–É¿Ì–
ÅíÈ–ãÓŠÌ–æÈ‹ –âÀèÍ–ÄàÀ–Å×Ì –ÛèÃ–Äà–ÀÌ´Ì æÈò –
Îß–æ×‹–åØ‹–ãØŠ× (Îß–æ×‹–Ý³Ó–âÎèÌ–â×Öà 8 Æ³×–
äÓÃ) ÀŠÜÌ–ÀàÌ–âÝèÈ–ÚèÀ. Ýçà 10% –ãÖß –âÀìÜ
1% –ãÓŠÌ–åÆ‹ –âÎèÌ–ÅŠ×Ì–ÎßÅíÓ–ÁÜÃ–ÀàÌ–âÝèÈ
ÚèÀ –âÑ²Ü–âÑ¯Ó–ÀéÈÄßÀçà–ÁÜÃ–ÄîÖéÌ–Æê– åÌ–ÀàÌ
ÚèÀ–Ë¯ –åØ‹ –ÏíÌË¯ –Èê. ÜàØàÌÚèÀ –æÈ‹ –âÀèÍ–æ×‹ –
âÎèÌ–â×Öà 21 ×èÌ –ÀŠÜÌ–ÌçàæÎ––âÀìÜÚï– åÌ–Åß–
ÑàÍ–Í¡ –Óê –ÜàÀàÈ.

(ÀàÌ–âÝèÈ–åÍ–ÓèÌ–É¿ÌÚèÀ: ÑàÇ–ÛèÃ–Ë¯ –âÀèÍ–åÍ–
ÓèÌ–É¿Ì–Óà–ãÖ‹×– ãÓŠÌ–Ìçà–Óà–ÒèÀ–åØ‹–âÎèÌ–ÉŠÜÌ–
Ì‹ÜÇ ÎßÓàÌ –3 Øà 4 ÆÉÓ Îß–æ×‹–åØ‹–ãØŠ×
Ù‹ÜÇ–Ì±Ã ÛèÃ–ÄàÀ–Ì´Ì– ãÓŠÌ–Ìçà–âÜíà–ÅŠ×Ì–Îß
ÅíÓ– Ýçà –ãÖß –âÀìÜ– Ë¯–ÎíÌ–ÀèÌ–ÖßÜÞÈ–ãÖ‹×–Ì´Ì
Óà–ÂíÌ–ÎíÌ–ÀèÍ–åÍ–ÓèÌ–É¿Ì–åØ‹ –âÁ¿àÀèÌ–Èê, –âÓ²Ü–
ÅçàâÖèÈ–ãÖ‹–×– ãÓŠÌ–ÍèÌÄî–ÖíÃåÌ–ÊèÃ Ûì ÊíÃ–ÔàÃ–
Ë¯–Í¡–Óê–Ýï–Ý³× –åÌ–ÁßÌß–Ë¯–ÍèÌÄî–Ì´Ì É‹ÜÃ–âÌ´Ì–åØ‹–
ãÙ‹Ì– âÑ²Ü–æÖŠ–ÜàÀàÈ–ÜÜÀ–åØ‹ÚíÈ ãÉŠÍ¡æÈ‹
ÍèÌÄîÄíÌâÉèÓ Ä³ÃÎàÀÊíÃ Ûì ÊèÃæ×‹– Ñç–æÈ‹–ÓèÈ–
ÎàÀ–ÊíÃ–åØ‹–ãÙòÌ Ûì ÎéÈ–ÐàÊèÃåØ‹–ãÄÍÈê– âÑ²Ü–
Î‹ÜÃ–ÀèÌ–Í¡–åØ‹–ÜàÀàÈ–âÁ¿à–æÈò åÌ–æÖ–Çß–Ë¯ÚèÀ
–ãÖß âÓ²Ü –Â íÍ –À çàÌíÈ –× èÌ –Ë ¯ –ÅàÓàÈ–Ì çà –Óà –
âÀìÜÚï–æÈ‹–ãÖ‹×–Ì´Ì À¡–åØ‹–âÎêÈ–ÜÜÀ –ãÖß ËîÀ–
Â ´ÃË¯ –âÎ êÈ –Â×Ì– –âÜ íà –ÉàÓÎßÖéÓàÌ–Ë¯ –ÑÞÃ –
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ÑçÅçàÖèÍ–âÀìÜÅèÈåÌ–âË²Ü–ÈÞ×– âÑ²Ü–ÛêÀ–ÖŠÞÃ
ÀàÌ–âÎêÈ–ÊèÃ Ûì ÊíÃ– ÛàÇ–Â´ÃÉ¡×èÌ –ãÖß É‹ÜÃ–
ÎéÈ–ËîÀ–Â´Ã – âÑ²Ü–ÝèÍ–ÎßÀèÌ–ÂîÌ–ÌßÑà–ÍÁÜÃ–
ÜàØàÌ ÄíÌ–À×Šà–Äß–ÌçàåÆ‹ÚíÈ).

2.4 ÀàÌ–×èÈ–ãËÀ

æÈ‹Æ¨ÃÌç òàÙèÀÚïËîÀƒ 15 ×èÌ, ÍèÌËëÀÎßÖé
ÓàÌÜàØàÌÀéÌæÈ‹ÎßÄçà×èÌ (ÎßÖéÓàÌÜà
ØàÌËêñåØ‹ ÖíÍÎßÖéÓàÌÜàØàÌËêñâÛìÜ), âÀèÍ
Éí×ÔŠàÃÜàØàÌËê ñåØ‹, ÜàØàÌËê ñâÛìÜ ãÖß
åÍÓèÌÉ¿ÌÚèÀ æÎ×éåÄËàÃâÂÓê ØàËàÈãØòÃ
(DM), æÌäÉðâÄèÌ (N) ãÖß âÊ³à (AOAC,
1990).

2.5 ÀàÌ×éâÂàßÁ§ÓïÌ
Á§ÓïÌËèÃÚíÈ ãÓŠÌæÈ‹× éâÂàß äÈÇÌçàåÆ‹
äÎÕãÀÕÓ MINITAB (version 13.31)

ANOVA software (2000) Æ±ÃØàÂ×àÓãÉÀ
ÉŠàÃ ÖßØ×ŠàÃÅªÃËíÈÖÜÃ ãÖß ÂŠàÏéÈÈŠÞÃ.

III. ÏíÌæÈ‹ÝèÍ ãÖß ×éÄàÌ
3.1 ÅŠ×ÌÎßÅíÓ ãÖß ÜíÃÎßÀÜÍËàÃ

âÂÓêÁÜÃ×èÈÊîÈéÍ ãÖß ÅïÈÜàØàÌ
ËíÈÖÜÃ

ËàÈãØ‹Ã, ËàÈÆ¸ÌÖ×Ó ãÖß âÊ³à Ë¯ÍèÌÄîåÌ
×èÈÊîÈéÍÜàØàÌÅèÈ ÅßãÈÃåÌÉàÉßÖàÃ
3. åÍÓèÌÉ¿ÌÚèÀ ÍèÌÄîËàÈãØ‹ÃÉçñà (41%)
À×ŠàâÁ¿àÎÞÌ, ÅàÖêÎ³Ì ãÖß Ýçà (88.2; 88.1
ãÖß 89.4 % ÉàÓÖçàÈèÍ), âÌ²ÜÃÄàÀ×Šà åÆ‹
åÍÓèÌÉ¿ÌãØŠ×Ë¯ÓêÀàÌÅïÌâÅÇÂ×àÓÆî ŠÓ
ÍàÃÅŠ×ÌâË³àÌ´Ì ÓàâÝèÈÚèÀ, ÔŠàÃåÈÀ¡ÉàÓ
ÎßÖéÓàÌËàÈãØ‹Ã ãÖß ËàÈÆ¸ÌÖ×Ó Ë¯ÍèÌ
ÄîåÌåÍÓèÌÉ¿ÌÚèÀÌ´Ì ÅïÃÀ×ŠàåÍÓèÌÉ¿ÌÅíÈ

ãÖß Øí×ÓèÌÉ¿Ì (70:30% ÌçòàÙèÀÅíÈ) åÍ
ÓèÌÉ¿ÌË¯ÚèÀ 30 ×èÌ ÍèÌÄîËàÈãØ‹Ã 28.1%
ãÖß 35.7% ãÓŠÌËàÈÆ¸ÌÖ×Ó (Ìç òàÙèÀ
ãØ‹Ã) (Tran Thi Bich Ngoc et al Ü‹àÃÜêÃäÈÇ
NUFU, 2002) ÓèÌÜàÈæÈ‹ÝèÍÜéÈËéÑíÌÄàÀ
×èÈÊîÈéÍ Ë¯ÌçàÓàâÝèÈÚèÀ.

3.2 ÜàØàÌ ãÖß ËàÈÜàØàÌÀéÌæÈ‹

ÎßÖéÓàÌÜàØàÌ ãÖß ËàÈÜàØàÌÀéÌæÈ‹
ãÓŠÌÅßãÈÃ åÌÉàÉßÖàÃ 4. ÚïÀéÌÜàØàÌ
æÈ‹ÛàÇÀ×ŠàÚïŠ âÓ²ÜâÀìÜÜàØàÌÅïÈ CSL50

Ë¯âÎèÌÜàØàÌÎßÅíÓ ÖßØ×ŠàÃÜàØàÌÛèÀ
ãÖß åÍÓèÌÉ¿ÌÚèÀ ãÖß ÎßÖéÓàÌÜàØàÌ
ÀéÌæÈ‹ÛîÈÖíÃ âÓ²ÜâÀìÜÑÞÃãÉŠÜàØàÌÛèÀ
ãÖß åÍÓèÌÉ¿ÌÚèÀãÀŠÚïÖî‹Ì åÌÅïÈÜàØàÌ
CSL0 ãÖß CSL100 (P<0.01).

ÎßÖéÓàÌÜàØàÌÀéÌæÈ‹ (Ìç òàÙèÀãØ‹Ã) Éç ñà
À×ŠàÚïŠ ãÓŠÌ CSL100 Ì´ÌÅßãÈÃåØ‹âØèÌ×Šà
ÀàÌâÀìÜÚïÑÞÃãÉŠåÍÓèÌÉ¿ÌÚèÀÔŠàÃÈÞ×
Ì´Ì ÓêÜéÈËéÑíÌÈ‹àÌÖíÍ É¡ÎßÖéÓàÌÜàØàÌ
ÀéÌæÈ‹ Æ±ÃÜàÈâÎèÌÇ‹ÜÌÖíÈÆàÈÅ¿Ó ÁÜÃ
ÜàØàÌ À¡âÎèÌæÈ‹, ÓêÎßÖéÓàÌÛàÇ ãÖß Óê
Â×àÓÙ‹àÀéÌÉç ñà âÓ²ÜËÞÍÀèÍÜàØàÌË¯Óê
ÅŠ×ÌÎßÅíÓÁÜÃÑ×ÀËèÌÇßÑìÈ åÌ CSL0

ãÖß CSL50, Ë ¯Ó êÂ×àÓÙ‹àÀéÌÅïÃ (Mc

Donald, 2002).

ÎßÖéÓàÌËàÈÆ¸ÌÖ×Ó Ë¯ÚïÀéÌæÈ‹ËèÃÚíÈ
ÓêÂ×àÓãÉÀÉŠàÃÀèÌ ÖßØ×ŠàÃÅïÈÜàØàÌ
(P<0.01) ÜàØàÌ–ÎßÅíÓ– ÖßØ×ŠàÃ–ÜàØàÌ–
ÛèÀ –ãÖß –åÍ–ÓèÌ–É¿ÌÚèÀ (50:50% DM)

CSL50 –ãÓŠÌ–ÀéÌ–æÈ‹–ÛàÇ–À×Šà– ÅïÈ–Ü²Ì (164
Àð/×èÌ) –ãÖß ÉçñàÅîÈ– åÌ CSL0 (102 Àð/×èÌ).
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CSL50 –ãÓŠÌ–Óê–ãÛŠÃËàÈ–Æ¸Ì ÄàÀ–åÍ–ÓèÌ–É¿Ì
ÚèÀË¯ –ÍèÌÄî –ËàÈ–Æ¸ÌÖ×Ó ÅïÃ–âÊéÃ 19.04%
DM –ãÖß ÜàØàÌ–ÛèÀ (ÅŠ×Ì–ÎßÅíÓ–ÁÜÃ–ÍèÌ
Èà–ÑìÈ–ËèÌ–Çà–ØàÌ –âÆ¨Ì: –âÁ¿à–ÎÞÌ, Ýçà –ãÖß
ÅàÖê–ÍíÈ) ÍèÌÄî–ËàÈ–Æ¸ÌÖ×Ó 10% DM.

3.2 ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ– ÁÜÃÚï

ÌçòàÙèÀ–âÖ¯–ÓÉ¿Ì–ÁÜÃÚï– ãÓŠÌ–Í¡–Óê –Â×àÓ–ãÉÀ–
ÉŠàÃ–ÀèÌ– ÖßØ×ŠàÃÅªÃ–ËíÈ–ÖÜÃ (P>0.05) –. –åÌ–
Éà–ÉßÖàÃ 5 ÅßãÈÃ–åØ‹–âØèÌ–×Šà– ÌçòàÙèÀ–âÑ¯Ó–
Á¹ÌÅß–âÖŠÇÁÜÃÚï – ãÓŠÌ–ãÉÀ–ÉŠà –ÃÀèÌ Öß
Ø×ŠàÃ–ÀàÌ–âÀìÜ–ÜàØàÌ–ÅàÓ–ÅïÈ (P<0.01).

ÌçòàÙèÀ–âÑ¯Ó–Á¹ÌÅß–âÖŠÇÁÜÃÚï Ë¯–ÀéÌ–ÜàØàÌ–
ÅïÈ CSL0 (217 Àð/×èÌ) –ãÖß CSL50 (199
Àð/× èÌ) Í ¡ –ãÉÀ–É ŠàÃ –À èÌ –  ËàÃ –È ‹àÌ –ÅßÊéÉ é
(P>0.05) ÔŠàÃ–åÈ–Àç– ñÉàÓ– ÌçòàÙèÀ–âÑ¯Ó–Á¹ÌÅß–
âÖŠÇÁÜÃÚï ËêñÀéÌ–ÜàØàÌ–ÅïÈ CSL 100 ÓêÂŠà–
ÖíÍ (-49 Àð/×èÌ) –âÑàß–×Šà– ÚïâÛ³à–Ì¸–âÀìÜ–åÍ–
ÓèÌ–É¿Ì–ÑÞÃ–ÔŠàÃ –ÈÞ×– Ë¯ –Í ¡ –ÅàÓàÈ–ÅßÙÜÃ
ËàÈ–ÜàØàÌ– ÉàÓ–Â×àÓ–É‹ÜÃÀàÌ–åØ‹–ãÀŠ–ÅèÈ
–äÈÇ–Åß–âÑàß–ãÓŠÌ– ÜàØàÌ–Ë¯–âÎèÌ–ãÛŠÃÑßÖèÃ–
ÃàÌ– ÅçàÖèÍ–ÀàÌ–ÈçàÖíÃ–Æê –×éÈ –ãÖß ÀàÌ–Äß–
âÖêÌ–âÉêÍ–äÉ –âÓ²Ü–ËÞÍ–ÀèÍ–ÜàØàÌ– ÅïÈ CSL0

–ãÖß CSL50 Ë¯–ÍèÌÄî–Ñß–ÖèÃÃàÌ –ãÖß ËàÈ–
Æ¸Ì ÄàÀ–ÑìÈ–ËèÌ–Çà–ØàÌ –ãÖß –åÍ–ÓèÌ–É¿Ì
ÚèÀ ÉàÓ–ÖçàÈèÍ.

3.3. ÀàÌæÖŠ–ÖÞÃ–âÅÈÊßÀéÈ–– åÌÀàÌÖ‹ÞÃÚï
ÀàÌ–ÎèÍÎîÃ–É¿Ì–ËëÌ–ÀàÌ–ÏßÖéÈ– åÌ–ÀàÌ–Ö‹ÞÃ
ÚïÖî ‹Ì –ãÓŠÌ–ÄîÈ–ÎßÅíÃ –É¿Ì–Éç –  ÁÜÃ–ÀàÌ–ËíÈ–
ÖÜÃ–Â´ÃÌ¸, –âÊéÃ–ãÓŠÌ–×Šà ÜèÈÉà–ÀàÌÄß–âÖêÌ–
âÉêÍäÉ–ÁÜÃ–Úï Ë¯ –âÀìÜ–ÜàØàÌ– ÅïÈ CSL0

ãÖß CSL50 Ì´Ì Í¡–Óê –Â×àÓ–ãÉÀ–ÉŠàÃ–ÀèÌ–À¡ –
ÉàÓ –åÌ–ÁßÌß–Ë¯ CSL100 Ì´Ì Óê–ÜèÈÉà–ÀàÌ

Äß–âÖêÌ–âÉêÍ–äÉ –ÉéÈ–ÖíÍ (-49 Àð/×èÌ) –ãÉŠ–Öà
Âà–Üà–ØàÌ–É¡ÌçòàÙèÀ–âÑ¯Ó 1 ÀÖ– ãÓŠÌ–ÅïÃ– åÌ
CSL50 (13,086 ÀêÍ/1 ÀÖ ÌçòàÙèÀ–âÑ¯Ó) –âÓ²Ü–
ËÞÍÀèÍ CSL0 (9,314 ÀêÍ/1 ÀÖ Ìç òàÙèÀ–
âÑ¯Ó) – –âÌ²ÜÃ–ÄàÀ–×Šà– ÀàÌ–ËíÈ–ÖÜÃ–åÌ–Â´ÃÌ¸ –
ãÓŠÌ –æÈ‹ –Æ º –åÍ–Ó èÌ –É ¿Ì –ÄàÀ–Í çÖ é –â×Ì–æÀ‹ –ÂÞÃ
ãÖß ËèÃ–âÎèÌ–ÖßÈï–ãÖ‹Ã. ÔŠàÃ–åÈ–À¡ –ÉàÓ– Ê‹à–
×Šà–Ïï ‹ –Ö‹ÞÃÚï Óê –Å×Ì–ÓèÌ–É¿Ì–Ñ‹ÜÓ–ËèÃ–âÀèÍ–åÍ
Óà–âÝèÈÚèÀâÜÃÌ´Ì À¡ –ÅàÓ–àÈÛîÈÏŠÜÌ–É¿Ì–
ËëÌ–æÈ‹–ÛàÇ–À×Šà–ÖàÂà–Ë¯–Åß–ãÈÃ–åØ‹–âØèÌ–Á‹àÃ–
âËéÃ–Ì´Ì –âÊéÃ 30% –ãÖß ËèÃ–âÎèÌ–ÀàÌ–ÎèÍÎîÃ–
åÍ –Ñ ìÈÜàØàÌ–Å èÈ åØ‹Ó ê –ËàÈ –ÜàØàÌÅïÃ –
ÉßÛÜÈ (Óê–åÍ–ÜŠÜÌÉßÛÜÈ–Îê).

IV. ÅßÛîÍ
• ÜèÈÉà–ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ–ÁÜÃÚïÖî ‹Ì Ë¯ –

ÀéÌ–ÜàØàÌ–ÛèÀ –ãÖß ÜàØàÌ–ÎßÅíÓ– Öß
Ø×ŠàÃ–ÜàØàÌÛèÀ –ãÖß –åÍ–ÓèÌ–É¿ÌÚèÀ–
ãÓŠÌ–Í¡ –Óê –Â×àÓ–ãÉÀ–ÉŠàÃ–ÀèÌ.

• ÀàÌ–ÎßÅíÓ–ÀèÌ–ÁÜÃ–ÜàØàÌ– Ë¯– –âÎèÌ–ãÛŠÃ
ÑßÖèÃ–ÃàÌ– åÌ–ÅïÈ–ÜàØàÌ–ÛèÀ –ãÖß –åÍ–
ÓèÌ–É¿ÌÚèÀ Ë¯–âÎèÌ–ãÛŠÃËàÈ–Æ¸Ì (50:50%
ÑºÌÊàÌ–ÌçòàÙèÀ–ãØ‹Ã) –ãÓŠÌ–åØ‹–ÏíÌ–æÈ‹–ÝèÍ–
Ë¯–Èê –À×Šà– âÀìÜÚïÈ‹×Ç–åÍÓèÌ–É¿ÌÚèÀ ÑÞÃ–
ÔŠàÃ–ÈÞ×.

• –âÀìÜÚïÈ‹×Ç–åÍ–ÓèÌ–É¿ÌÚèÀ ÑÞÃ–ÔŠàÃ–ÈÞ×–
âÝèÈåØ‹–Óê –ÏíÌ–æÈ‹–ÝèÍ–Ë¯ –Í¡Ù‹àÑç–åÄ– É¡–ÀàÌ
Äß–âÖêÌ–âÉêÍ–äÉ– ÁÜÃÚïÖî‹Ì.

• Ê‹à–Æà×–ÀßÅéÀÜÌ –âÀèÍ–åÍ–ÓèÌ–É¿Ì–ÄàÀ–
Å×Ì–ÁÜÃ–Ñ×À–âÁíà –ãÖß –âÝèÈ–åÍ–ÓèÌ–É¿Ì
ÚèÀ–âÜÃ– ÓèÌ–Äß–âÝèÈ–åØ–‹ –Ñ×À–âÁíà–Óê–ÏíÌ–Àçà–
æÖ– åÌ–ÀàÌ–ÏßÖéÈÚïÁÜÃ–âÁíà–âÄ¿à –ãÖß
âÎèÌÀàÌ–ÎèÍÎîÃ–ÂîÌ–ÂŠà–ËàÃ–ÜàØàÌ ÁÜÃ–
ÑìÈ–ÜàØàÌ–ÅèÈ –ÜêÀ–È‹×Ç (–åÍ–ÑìÈ–ÜŠÜÌ).
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V. âÜÀßÅàÌãÌÍË‹àÇ

Éà–ÉßÖàÃ 1: ÅŠ×Ì–ÎßÅíÓ –ãÖß ÜíÃ–ÎßÀÜÍ–ËàÃ–âÂÓê– ÁÜÃ–×èÈÊî–ÈéÍ–ÜàØàÌ–ÅèÈ (Àð/ÀÖ Ìçòà
ÙèÀ–ãØ‹Ã DM)

×èÈÊî–ÈéÍ–ÜàØàÌ–ÅèÈ ÀÖ, ÌŸÙèÀ–ãØ‹Ã ËàÈ–Æ̧Ì, % ËàÈ–Æ̧Ì–åÌ–ÜàØàÌ–åØ‹ 

–âÁ¿à–ÎÞÌ 22.2 7.7 1.7 
Ýá 38.9 8.7 3.4 
ÅàÖê–ÍíÈ 37.9             13 4.9 
–âÀìÜ 0.5  0 
–ãÝŠ–ËàÈ/×é–Éà–ÓéÌ 0.5  0 
Ö×Ó            100  10.0 

 
DM; Dry matter (×èÈÊîãØ‹Ã)

Éà–ÉßÖàÃ 2: ÅŠ×Ì–ÎßÅíÓ–ÁÜÃ–åÍ–ÓèÌ–É¿ÌÚèÀ ÂéÈ–âÎèÌ %

ÅŠ×Ì–ÎßÅíÓ % ÌŸÙèÀÅíÈ 
–åÍ–ÓèÌ–É¿Ì 89 
Ýá 10 
–âÀìÜ 1 

Ö×Ó 100 
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Éà–ÉßÖàÃ 3: ÏíÌ–ÀàÌ–×é –åÄ ÜíÃ–ÎßÀÜÍ–ËàÃ–âÂÓê– ÁÜÃ–×èÈÊî–ÈéÍ–ÜàØàÌÅèÈ –ãÖß ÜàØàÌ
ËíÈÖÜÃ (% ÑºÌÊàÌ–×èÈÊî–ãØ‹Ã)

ËàÈ–ÉŠàÃƒ Ë¯–ÆÜÀ–Øà ×èÈÊî–ÈéÍ–ÜàØàÌ–ÅèÈ 

ËàÈ–ãØ‹Ã  ËàÈ–Æ̧ÌÖ×Ó –âÊ³à 

–âÁ¿à–ÎÞÌ 88.2 7.7  
Ýá 89.4 9.7  
ÅàÖê–ÍíÈ 88.1 13  
–åÍ–ÓèÌ–É¿ÌÚèÀ 41.0 19.04 89 
ÜàØàÌ–ÛèÀ 87.0 10 55 
––âÀìÜ 93.2   
–ãÝŠ–ËàÈ/×é–Éà–ÓéÌ (premix)  97.0   
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Éà–ÉßÖàÃ 4: ÜéÈ–ËéÑíÌ–ÁÜÃ–ÀàÌ–ËíÈ–ãËÌ–ÜàØàÌ–ÛèÀ– äÈÇ–åÍ–ÓèÌ–É¿ÌÚèÀÉ¡–ÎßÖéÓàÌ–
–ãÖß ËàÈ–ÜàØàÌ–Àé–Ì–æÈ‹ ÁÜÃÚïÖî‹Ì F1 (ÓíÃÀàÇ –ÀèÍ –ÖàÆ–æ×).

a,b,c –åÌ–ãÊ× ÂŠà–Åß–âÖŠÇÂ×àÓ––ãÉÀ–ÉŠàÃ –ËàÃ–È‹àÌ–ÅßÊéÉé (P<0.05)

SE: ÂŠàÂ×àÓÂàÈâÂ²ÜÌ

ÜàØàÌ–ËíÈ–ÖÜÃ  
CSL0 CSL50 CSL100 

SE P 

ÄáÌ×ÌÚï 4 4 4   
ÎßÖéÓàÌ–ÜàØàÌ–Àé–Ì–æÈ‹ (ÌŸÙèÀ–ãØ‹Ã), ÀÖ      

ÜàØàÌÛèÀ 1.02 0.52 0.00 0.015 0.000 
–åÍ–ÓèÌ–É¿ÌÚèÀ (CSL) 0.00 0.59 0.79 0.011 0.000 

Ö×Ó, ÀÖ 1.02b 1.12a 0.79c 0.020 0.000 
ËàÈ–Æ̧ÌÀéÌ–æÈ‹, Àð      

ÜàØàÌ–ÛèÀ 102 53 0 1.507 0.000 
–åÍ–ÓèÌ–É¿ÌÚèÀ (CSL) 0 111 151 2.164 0.000 

Ö×Ó 102c 164a 151b 2.895 0.000 
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Éà–ÉßÖàÃ 5: ÜéÈ–ËéÑíÌ–ÁÜÃ–ÀàÌ–ËíÈ–ãËÌ–ÜàØàÌ–ÛèÀ –È‹×Ç–åÍ–ÓèÌ–É¿ÌÚèÀÉ¡–ÌŸÙèÀ–âÑ¯Ó–Á¹Ì
ÁÜÃÚïÖî‹Ì F1 (ÓíÃÀàÇ ÀèÍ ÖàÆ–æ×–)

 ÜàØàÌ–ËíÈ–Ö–ÜÃ 

 CSL0 CSL50 CSL100 
SE P 

ÄáÌ×ÌÚï 4 4 4   
ÌŸÙèÀ–âÖ¯–ÓÉ¿Ì, ÀÖ 20 23 26 2.755 0.312 
ÌŸÙèÀÅîÈ–Ë‹àÇ, ÀÖ 33 35 23 3.496 0.080 
ÌŸÙèÀ–âÑ̄Ó, ÀÖ 13a 12b -3c 1.447 0.000 
ÄáÌ×Ì–×èÌ–ËíÈ–ÖÜÃ, ×èÌ 60 60 60   
ÌŸÙèÀ–âÑ̄Ó–Á¹ÌÅß–âÖŠÇ, Àð/×èÌ (ADG) 217a 199a -49b 24.67 0.000 
ÜàØàÌ–ÀéÌ–æÈ‹–ÎßÄá–×èÌ, ÀÖ      

ÜàØàÌ–ÛèÀ, ÀÖ 1.02 0.52    
–åÍ–ÓèÌ–É¿ÌÚèÀ, ÀÖ  0.59 0.79   

ÜàØàÌ–ÀéÌ–æÈ‹–ËèÃÚíÈ, ÀÖ 1.02 1.12 0.79   
ÖàÂà–ÜàØàÌ–ËíÈ–ÖÜÃ, ÀêÍ/ÀÖ ÌŸÙèÀ–ãØ‹Ã 1,984 2,334 2,683   
É¿Ì–ËëÌ–ÜàØàÌ, ÀêÍ/ÀÖÌŸÙèÀ–âÑ¯Ó–Á¹ÌÁÜÃÚï 9,314 13,086 43,474   
 

a,b,c –åÌ–ãÊ× ÂŠà–Åß–âÖŠÇÂ×àÓ––ãÉÀ–ÉŠàÃ –ËàÃ–È‹àÌ–ÅßÊéÉé (P<0.05)

SE: ÂŠàÂ×àÓÂàÈâÂ²ÜÌ
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ÝïÍ 1: ÌŸÙèÀÚï–Ë¯ –ÀéÌ–ÜàØàÌ–ÅàÓ–ÅïÈ–ÉŠàÃ–ÀèÌ –åÌ–ÀàÌ–Æ¨Ã–ÌŸÙèÀ–ãÉŠ–Öß–Â´Ã
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ÝïÍ 2: ÜèÈ–Éà–ÀàÌÄß–âÖêÌ–âÉêÍ–äÉ –ÎßÄçà×èÌ (ADG) ÁÜÃÚïÖî‹Ì Ë¯–âÀìÜ–ÜàØàÌ–ÅàÓ–ÅïÈ–
ÉŠàÃ–ÀèÌ
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ÝïÍ 3: Ýá ÝïÍ 4: âÀìÜ

ÝïÍ 5:
ÀàÌÎßÅíÓ
Ýçà ãÖß âÀìÜ

ÝïÍ 6:
ÂíÌÅñ×ÌÎßÅíÓ

(Ýçà + âÀìÜ) ãÖß
åÍÓèÌÉíòÌ åØòâÁíòàÀèÌÈê
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ÝïÍ 7:  ÀàÌÍèÌÄî åÍÓèÌ
          ÉíòÌÚèÀ åÅñåÌ
          ÊíÃÔàÃ

ÝïÍ 8:
ÀàÌâÀìÜÚï
Èò×ÇåÍÓèÌ
Éí òÌÚèÀ
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