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 ÍíÈÂèÈØÇ§

ÀàÌÌçàåÆ‹åÍÓèÌÉ¿ÌãØ‹Ã (cassava leave hay) ãÖß Êíñ×ÅßæÉäÖãØ‹Ã (stylo hay) äÈÇÓê
ØÇ‹àãÀÓÍà âÎèÌÜàØàÌÛèÀ, âÑ²ÜËíÈÖÜÃÖ‹ÞÃãÍ‹ÖàÈÁÜÃÖà× ÄçàÌ×Ì 32 äÉ ÓêÌçòàÙèÀ
ÅßâÖŠÇ 13,7+0,46 ÀéäÖ ÜàÇîÎßÓàÌ 6-7 âÈìÜÌ. ÅèÈæÈòÊìÀãÄÀÔàÇâÁ¿àåÌÝïÍãÍÍÀàÌ
ËíÈÖÜÃ C R D ãÍŠÃÜÜÀâÎèÌ 4 ÄîËíÈÖÜÃ (ãÉñÖßÄî Óê 8 äÉ).

ÜèÈÉàÀàÌåØòÜàØàÌÈò×ÇØÇ‹àãÀÓÍà âÎèÌÜàØàÌÛèÀ ãÓŠÌ 120% ÁÜÃÜàØàÌË¯ÅèÈÀéÌ
æÈ‹åÌÜàËéÈÏŠàÌÓà. ÜèÈÉàÀàÌåØ‹åÍÓèÌÉíòÌãØ‹Ã ãÖß Êíñ×ÅßæÉäÖ 184 ãØ‹Ã äÈÇÅß
âÖŠÇãÓŠÌ 60% ÁÜÃÜàØàÌË¯ÅèÈÀéÌæÈ‹, 3% ÁÜÃÌçòàÙèÀÉí×ÂéÈæÖŠâÎèÌ×èÈÊîãØ‹Ã. ÜèÈÉà
ÀàÌåØ‹Øí×ÓèÌÉ¿ÌãØ‹Ã ãÓŠÌãÉŠ 0 Øà 110 ÀðàÓ É¡Óº É¡äÉ.

ÏŠàÌÀàÌËíÈÖÜÃ ÅèÃâÀÈâØèÌ×ŠàÜíÃÎßÀÜÍâÂÓêÔïŠåÌåÍÓèÌÉ¿ÌãØ‹Ã âÆèñÌ: ËàÈÆ¸Ì CP Óê
ÅïÃÀ×ñàÔï ŠåÌÊíñ×ÅßæÉäÖãØ‹Ã, ÀíÃÀèÌÁ‹àÓËàÈâÇºÜåÇ NDF, ADF åÌåÍÓèÌÉ¿ÌÉçñàÀ×Šà
ÔïñåÌÊíñ×ÅßæÉäÖ 184. ÀàÌåØ‹Øí×ÓèÌÉ¿ÌÉàÀãØ‹Ã åÌÜèÈÉà 110 ÀðàÓ/äÉ/×èÌ ÅàÓàÈ
âÝèÈåØòÅèÈÀéÌÜàØàÌâÑ¯ÓæÈ‹ ÎßÓàÌ 60 ÀðàÓ/äÉ/×èÌ.

ÜèÈÉàÀàÌâÑ¯ÓÌçòàÙèÀÁÜÃãÍ‹ÅïÃÅîÈ ÔïŠåÌÄîËíÈÖÜÃåÍÓèÌÉ¿Ì ãÓŠÌ 51 ÀðàÓ/×èÌ ãÉŠÍ¡Óê
Â×àÓãÉÀÉŠàÃÄàÀÄîËíÈÖÜÃÁÜÃÅßæÉäÖãØ‹Ã Æë ñÃæÈ‹ 43 ÀðàÓ/×èÌ. Ñ‹ÜÓÌ¸ ÓêÂ×àÓ
ãÉÀÉŠàÃÀèÌ ÁÜÃÀàÌÍçÖéäÑÀËàÈäÎÕÉéÌ (CP intake) ÔïŠÄîËíÈÖÜÃåÍÓèÌÉ¿Ì Æ±ÃÅïÃÀ×Šà
ÄîËíÈÖÜÃÊíñ×ÅßæÉäÖ.

ÂçàÅèÍÛèÀ: ØÇòàãÀÓÍà, åÍÓèÌÉ¿ÌãØ‹Ã, Ê³×ÅßæÉäÖãØ‹Ã, ÀàÌâÉêÍäÉ ãÖß ÀàÌÀéÌ
æÈ‹ÁÜÃÅèÈ
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Evaluation of different forages for growing goats

Sopha Xaypha1 , Inger Ledin2 , Dr. Bounthong Bouahom3

Abstract

The effect of feeding cassava hay or Stylo 184 hay in diets based on Gamba grass was
studied in an experiment with 32 male goats of native breed 13,7±0,46 kg in Lao PDR.
The goats were randomly allotted to four treatment groups of eight animals in CRD
design. The two factors were type of hay and addition or no addition of cassava root
chips. Gamba grass was fed ad libitum in the amount of 120% of the average daily DM
intake of grass consumed the previous week. Cassava hay and Stylo 184 hay were fed ad
libitum in the amount of 60% of expected total daily intake, 3% of body weight. Cassava
root chips were fed at 0 or 110 g per head per day during the experiment. The crude
protein (CP) and ash content in cassava hay was higher and the neutral detergent fiber
and acid detergent fiber was lower than in Stylo 184 hay. Addition of 110 g cassava root
resulted in an increased total feed intake of around 60 g/day but decreased intake of Stylo
184, cassava hay and Gamba grass to a corresponding degree. The highest daily weight
gain was 51 g/day on cassava hay, but this was not significantly different from the diet of
Stylo 184 hay (43 g/day). There was a significant difference in CP intake between cassava
hay and Stylo 184 hay. There were no significant differences in DM intake, live weight
gain or feed conversion ratio for DM. The inclusion of cassava root in the diets resulted
in higher intake and better growth rate, though not significantly so.

Keywords: gamba grass, cassava hay, stylo hay, cassava root, live weight gain,
local goats, feed intake.
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I. ÍíÈÌçà
ÀàÌÖ‹ÞÃãÍ ‹åÌ ÅÎÎ Öà× Ç èÃÍ ¡Ë èÌÁß
ØÇàÇÉí×âË³àË¯Â×Ì ÄçàÌ×ÌãÍ‹åÌË³×Îß
âËÈÓêÑÞÃ 136.000 Éí× (ÀíÓÖ‹ÞÃÅèÈ ãÖß
ÀàÌ ÎßÓíÃ 2003). ãÌ×ÑèÌãÍ‹ Ë¯ÌéÇíÓÖ‹ÞÃ
ÅŠ×ÌÛàÇãÓŠÌÑèÌÑºÌâÓìÜÃ (ãÍ‹ÖàÈ) Æë ñÃ
ÅàÓàÈÎèÍÉ í×À èÍÅßÑàÍÈéÌÒ‹àÜàÀàÈ
ãÖß ÜàØàÌåÌË‹ÜÃÊªÌæÈ‹âÎèÌÔŠàÃÈê. âÎèÌ
ÑèÌãÍ‹åØ‹Ï íÌÏßÖéÈÆ¸Ì Æ±ÃÌ éÇ íÓÀèÌÖ‹ÞÃ
ãÍÍÎŠÜÇåØ‹ÀéÌØÇ‹à ãÖß åÍæÓ‹ÔïŠÉàÓÎŠà
æÓ ‹  Û ì  Ñ ºÌË ¯Í ¡Ó êÀàÌÎïÀÐ èÃäÈÇË³×æÎ.
Â×àÓÉ‹ÜÃÀàÌÍçÖéäÑÀÆ¸ÌãÍ‹åÌÎßÄîÍèÌ
ãÓŠÌÓêãÌ×äÌ‹ÓÅïÃÁëòÌâÖºÜÇƒ ÉàÓÄçàÌ×Ì
ÎßÆàÀÜÌâÑ¯ÓÁë òÌ ãÖß Â×àÓÀ‹à×Ù‹à
ËàÃÈ‹àÌâÅÈÊßÀéÈÅèÃÂíÓÁÜÃÎßâËÈ. ÜêÀ
ÔŠàÃÌ±ÃÓïÌÂŠàÖàÂàÀàÌÆºÁàÇãÍ‹ ãÓŠÌÁëòÌ
ÀèÍÁßÙàÈ ãÖß ÌçòàÙèÀÁÜÃÅèÈ âÆ¨Ì: Ôï Š
åÌÌßÂÜÌÛ×Ã×ÞÄèÌ ÖàÂàãÉŠ 18.000
âÊêÃ 20.000 ÀêÍ É¡ 1 ÀéäÖ ÌçòàÙèÀÅèÈâÎèÌ
ÅïÃÀ×ŠàÖàÂà Ãí× Ûì Â×àÇ ÆëñÃÓêÑÞÃ 12.000
âÊêÃ 15.000 ÀêÍ É¡ 1 ÀéäÖ ÌçòàÙèÀÅèÈâÎèÌ.

åÌÎèÈÄîÍèÌ ÍèÌØàÀàÌÖ‹ÞÃãÍ‹Ë¯ÑíÍâØèÌ
ãÓŠÌÀàÌÁàÈãÂÌÜàØàÌ ãÖß ÀàÌâÀêÈ
ÑßÇàÈ äÈÇÅßâÑàßåÌÖßÈïãÖ‹Ã, âÎèÌÅà
âØÈâÝèÈåØòÀàÌÖ‹ÞÃãÍ‹Í¡æÈ‹ÝèÍÏíÌÈê. äÈÇ
Ë³×æÎãÖ‹× ÏíÌÏßÖéÈãÍ‹ÑèÌÑºÌâÓìÜÃãÓŠÌ
Éçñà ÅàâØÈÅŠ×ÌåØÇŠÓàÄàÀÂîÌÌßÑàÍÜà
ØàÌÉçñà ãÖß ÀàÌÄèÈÀàÌ (Devandra and-
Mcleroy,1982). ÀàÌåØ‹ÜàØàÌâÅêÓäÈÇ
ÀàÌÌçàåÆ‹åÍÓèÌÉ¿Ì ãÖß Ê³×ÅßæÉäÖ
(Stylo 184) åØ‹ÅèÈ åÌÍèÌÈàÎßâËÈâÁÈ
Ý‹ÜÌ ãÓŠÌæÈ‹ÊìÀÄèÈÉ´ÃÎßÉéÍèÈÓàÈíÌÌàÌ

ãÖ‹× ÏíÌÏßÖéÈåÍÓèÌÉ¿ÌÅàÓàÈåØ‹ÅïÃâÊêÃ
4-6 äÉÌ/âÝèÀÉà ÅàÓàÈÌçàæÎÉàÀãÈÈ
2-3 ×èÌ ÄàÀÌ´Ì Ä±ÃâÀèÍæ×‹åÌÊíÃÔàÃâÑ²Ü
Ö‹ÞÃÅèÈ. ÜíÃÎßÀÜÍâÂÓêåÌåÍÓèÌÉ¿ÌãØ‹Ã
ÓêâÊêêÃ 20-25% ËàÈÆ¸Ì (CP) ÁÜÃÜàØàÌ
ËàÈãØ‹Ã (DM) ãÖß ÓêËàÈ HCN Éœ
(Wanapat, 2001). ÜêÃÉàÓÍíÈÖàÇÃàÌÁÜÃ
ËŠàÌ ÑÜÌÎßâÅêÈ âÑèÃÅßØ×èÌ (1997)  Ê³×
ÅßæÉäÖ 184. ÅàÓàÈÎèÍÉí×æÈ‹ÀèÍËîÀƒ
ÅßÑàÍÈéÌÒ‹àÜàÀàÈ. Ê³×ÅßæÉäÖ 184
ÅàÓàÈÉÜÍÅßÙÜÃËàÈÆ¸Ì, ãÝŠËàÈãÖß
×éÉßÓéÌÅçàÖèÍÀàÌÄßâÖêÌâÉêÍäÉ ÁÜÃÅèÈ
æÈ‹Èê (Horne and stur 2001).

ÅßÌ´Ì, Ä îÈÎßÅíÃÁÜÃÀàÌËíÈÖÜÃÂ´ÃÌ ¸
ãÓŠÌâÑ²ÜÅíÓËÞÍÏíÌæÈ‹ÝèÍÄàÀÀàÌÌçàæÆ‹
åÍÓèÌÉ¿ÌãØ‹Ã ãÖß Ê³×ÅßæÉäÖãØ‹Ã âÎèÌ
ãÛŠÃËàÈÆ¸Ì (CP) äÈÇÓêØÇ‹àãÀÓÍàâÎèÌ
ÜàØàÌÛèÀÅçàÖèÍãÍ‹Öî ‹Ì.

II. âÂ²ÜÃÓì ãÖß ×éËêÀàÌ
2.1 ÅßÊàÌË¯ ãÖß ÅßÑàÍÜàÀàÈÁÜÃ
ÄîÈËíÈÖÜÃ

ÀàÌËíÈÖÜÃÂ´ÃÌ¸ ãÓŠÌÈçàâÌêÌÔïŠÅïÌÂ¿ÌÂ×‹à
ÀàÌÖ‹ÞÃÅèÈ, ÓêÖßÈèÍÂ×àÓÅïÃÄàÀÙ‹àÌç òà
ËßâÖ ÎßÓàÌ 150 ãÓèÈ, ÎßÖéÓàÌÌçòàÐíÌ
ÎßÓàÌ 1.600 ÓÓ É¡Îê ãÖß ÜîÌØßÑïÓÅß
âÖŠÇ ÎßÓàÌ 25 ÜíÃÅàâÆ. âÖ¯ÓÎßÉéÍèÈãÉŠ
âÈìÜÌÀçÖßÀíÈ âÊêÃ âÈìÜÌÀèÌÇà Îê 2004.

2.1 ÜàØàÌË¯ÌçàåÆ‹âÁ¿àåÌÀàÌËíÈÖÜÃ
ÜàØàÌÅèÈË¯ÌçàåÆ‹ÎßÀÜÍ Óê: ØÇ‹àãÀÓ
Íà, åÍÓèÌÉ¿ÌãØ‹Ã, åÍÊ³×ÅßæÉäÖãØ‹Ã



The Lao Journal of Agriculture and Forestry

 January - June 20064

ãÖß Øí×ÓèÌÉ¿ÌãØ‹Ã. ØÇ‹àãÀÓÍàæÈ‹âÀèÍ
ÀŠÞ× ÄàÀÅïÌÂ¿ÌÂ×‹àÀàÌÖ‹ÞÃÅèÈ åÌâÌºÜË¯
ÎßÓàÌ 1 âÝèÀÉà ãÖß åÆ‹ÐîŠÌÔïâÕèÇ 80 ÀÖ
ÉçñâÝèÀÉà ÛèÃÄàÀÉèÈãÉŠÖßÂ´Ã. Ë³ÃØÇ‹àãÀÓ
ÍàæÈ‹ÊìÀãÍŠÃÜÜÀâÎèÌ 10 ÖÜôÀ ãÉñÖß
ÖÜ˜ÀåÆ‹â×ÖàÉèÈÎßÓàÌ 3-4 ×èÌ ãÖ‹×ÄëñÃ
Ç ‹àÇæÎÉèÈÖÜ˜ÀÜ²ÌÉ¡æÎ. ÜàÇîÁÜÃØÇòà
ãÓŠÌ 40-45 ×èÌ ÄëñÃÉèÈåØ‹ÅèÈ ÀàÌÉèÈãÓŠÌ
ÉèÈÅÜÃâË²Ü É¡Óº Âì 7 äÓÃ ãÖß 16 äÓÃ.
ÁßÙàÈÁÜÃØÇ‹àË¯ÉèÈãÓŠÌ 10-20 ÆÉÓ.

âÌºÜË¯ÎïÀÓèÌÉ¿Ì ãÓñÌÎßÓàÌ 0,5 ÝÉ æÖ
ÇßÎïÀ 40 ÆÉÓ x 60 ÆÉÓ, ÜèÈÉàåÅŠÐîŠÌ
15-15-15  ãÓŠÌ 60 ÀéäÖ/ÝÉ. âÀèÍÀŠÞ×åÍ
ÓèÌÉ¿Ì âÓ²ÜÓêÜàÇî 90 ×èÌ, ÄàÀÌ´Ì ÌçàæÆ‹
âÂ²ÜÃÎ¨ÌÈ×‹ÇÓì ÉèÈåÍÓèÌåØ‹Å´Ì ÁßÙàÈ
2-3 ÆÉÓ ãÖ‹×ÌçàæÎÉàÀãÈÈ 2-3 ×èÌ åØ‹
ãØ‹Ã ÄëñÃâÀèÍÓ‹ÞÌåÅŠÊíÃåØ‹Èê âÑ²ÜÌáæÆ‹É¡æÎ.

âÌºÜË¯ÎïÀÊí ñ×ÅßæÉäÖ 184 ãÓŠÌ 0,5 ÝÉ
ÎïÀÈ×‹ÇÀàÌØ×ŠàÌãÀŠÌåÌÜèÈÉà 12 ÀéäÖ/
ÝÉ. ÜèÈÉàÀàÌåÅŠÐîŠÌ 15 -15 -15 ãÓŠÌ 60
ÀéäÖ/ÝÉ. ÜàÇîâÀèÍÀŠÞ×ãÓŠÌ 70-90 ×èÌ.
Å×ŠÌÁ´ÌÉÜÌâÝèÈÅßæÉäÖãØ‹ÃãÓŠÌÂ‹àÇÂì
ÀèÌÀèÍâÝèÈåÍÓèÌÉ¿ÌãØ‹Ã.

ÜàØàÌÎßâÑÈØí×ÓèÌÉ¿Ì ãÓŠÌæÈ‹ÆºÔï ŠÉàÓ
ËòÜÃÉßÛàÈ ãÖ‹×ÌçàÓàÎ¨ÌÉàÀãÈÈ 2-3
×èÌ åØ‹ãØ‹ÃÈê ãÖ‹×ÄëñÃâÀèÍæ×‹ äÈÇæÅŠÊíÃÎß
ÖàÅßÉéÀ.

ÜàØàÌÎßâÑÈÀòÜÌãÝŠËàÈ ãÖß Ìç òàÈ²Ó
ãÓŠÌÉÜÍÅßÙÜÃåØ‹Å èÈÔ ŠàÃÑÞÃÑ çÉàÓ
Â×àÓÉòÜÃÀàÌ.

2.3 ÅèÈË¯ÌáåÆ‹âÁ¿àåÌÀàÌËíÈÖÜÃ

ÓêãÍ‹âÑÈÏï‹ÑèÌÑºÌâÓìÜÃ ÄçàÌ×Ì 32 äÉ Üà
Çî ÎßÓàÌ 6-7 âÈìÜÌ, ÓêÌçòàÙèÀÅßâÖŠÇ Îß
ÓàÌ 13,7 + 0,46 ÀÖ ÌçàÓàÄàÀ ãÁ×ÃÅß
Ø×èÌÌßâÁÈ åÆ‹âÁ¿àåÌÀàÌËíÈÖÜÃÂ´ÃÌ¸.
ÀÜŠÌÀàÌËíÈÖÜÃ ãÍ‹ËèÃÚíÈæÈ‹ËçàÀàÌÁ‹à
ÑßÇàÈÀàÐàÀÑàÇåÌ ÑàÇÌÜÀ äÈÇ
ÀàÌÅêÈÔà Ivomec ãÖß ÔàÎòÜÃÀàÌÑß
ÇàÈÎàÀâÎ²ÜÇÖíÃâÖèÍ. ÄàÀÌ´Ì æÈ‹ÌçàâÜíà
ÅèÈÁëòÌÂÜÀâÑ²ÜÎèÍÉí×ÀèÍÜàØàÌ ãÖß Åß
ÑàÍã×ÈÖòÜÓÜèÌåÚñ âÎèÌâ×Öà 21 ×èÌ. ãÍ‹
ãÉŠÖßäÉãÓŠÌæÈòÖ‹ÞÃãÍÍÁèÃ ãÖß åØ‹Üà
ØàÌÅßâÑàß Âì: ÉÜÌâÆ¿à 7 äÓÃ ãÖß ÉÜÌ
ãÖÃ 16 äÓÃ.

2.4 ÀàÌÜÜÀãÍÍÀàÌËíÈÖÜÃ

ÌçàåÆ‹ÀàÌËíÈÖÜÃ Complete Randomize
Design (C R D). ãÍ‹ 32 Éí×æÈ‹ÊìÀãÍŠÃâÁ¿à
åÌ 4 ÄîËíÈÖÜÃ, ãÉŠÖßÄî Óê 8 äÉ. ÀàÌËíÈ
ÖÜÃÈ‹àÌÜàØàÌÂ´ÃÌ¸ Óê 2 ÎèÈåÄÅçàÂèÌ Âì:
ÜàØàÌåØ‹ãÛŠÃËàÈÆ¸Ì ãÖß ÑßÖèÃÃàÌ.
ÜàØàÌåØ‹ãÛŠÃËàÈÆ¸Ì ãÓŠÌåÍÓèÌÉ¿ÌãØ‹Ã
ãÖß Ê³×ÅßæÉäÖãØ‹Ã, Å×ŠÌãÛŠÃÑßÖèÃÃàÌ
ãÓŠÌØí×ÓèÌÉ¿Ì. ÀàÌåØ‹ØÇ‹àãÀÓÍàãÓŠÌ
åØ‹ÀéÌÉàÓåÄ åÌÜèÈÉà 120% ÁÜÃÀàÌ
ÀéÌæÈ‹ åÌÜàËéÈÏŠàÌÓà. Å×ŠÌåÍÓèÌÉ¿Ì
ãÖß Ê³×ÅßæÉäÖãÓŠÌåØ‹ 60% ÁÜÃÀàÌ
ÀéÌæÈ‹ÁÜÃÅèÈ. ÀàÌÂéÈæÖŠÜàØàÌãÓŠÌÜêÃ
åÅŠÌ ç òàÙèÀãÉŠÖßäÉ, ÂàÈÚàÇÁÜÃÀàÌ
ÀéÌæÈ‹ãÓŠÌ 3% ËàÈãØ‹ÃÁÜÃÌç òàÙèÀÉí×
âÎèÌÑºÌÊàÌ. ÀàÌÆ¨ÃÌçòàÙèÀ ãÓŠÌÆ¨ÃËîÀƒ
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ÜàËéÈ åÌÉÜÌâÆ¿àâ×Öà 7 äÓÃ ÀñÜÌåØ‹Üà
ØàÌ. æÖÇßâ×ÖàÀàÌËíÈÖÜÃ 12 ÜàËéÈ.

2.5 ÀàÌâÀèÍÀçà ãÖß ×éæÄÁ§ÓïÌ

ÀàÌâÀèÍÉí×ÔŠàÃÜàØàÌ ãÓŠÌÌ±ÃÂ´ÃÉ¡Üà
ËéÈ ãÖß ãÉŠÖßÅÜÃÜàËéÈËòÜÌâÁ¿àÀèÌ
âÎèÌÉí×ÔŠàÃÈÞ×, ÍèÌËëÀÄçàÌ×ÌÜàØàÌË¯
åØ‹ ãÖß ÜàØàÌË¯âÛìÜËîÀƒ ×èÌ ÁÜÃãÉŠÖß
äÉ. ×éæÄËàÈãØ‹ÃÁÜÃÜàØàÌ (åØ‹) ÀÜŠÌ
ÀàÌÖíÃÓìâÝèÈÀàÌËíÈÖÜÃ Èò×ÇÀàÌÌçàåÆ‹
âÉíàÜíÍ (Microwave) âÑ²ÜÂéÈæÖŠÜ èÈÉà
ÀàÌÀéÌÁÜÃÅèÈ. åÌæÖÇßËçàÜéÈÁÜÃÀàÌ
ËíÈÖÜÃ Ê‹àâØèÌ×ŠàËàÈãØ‹ÃÁÜÃÜàØàÌåÌ
ÜàËéÈÏŠàÌÓàãÉÀÉŠàÃÀèÌÛàÇ ÄßÉÜ‹ÃæÈ‹
×éæÄ 2 âË²Ü/ÜàËéÈ. âÀèÍÜàØàÌâÛìÜËîÀƒ
ÜàËéÈ ãÖß ãÉŠÖßÅÜÃÜàËéÈËòÜÌäÝÓâÁ¿à
ÀèÌâÎèÌÉí×ÔŠàÃÈÞ× ãÖ‹×ÌçàæÎ×éæÄâÑ²ÜØà
ÜíÃÎßÀÜÍËàÃâÂÓê. ÀàÌÄíÈÍèÌËëÀÜàØàÌ
Ë¯åØ‹ ãÖß ÜàØàÌË¯âÛìÜãÓŠÌâÝèÈËîÀƒ×èÌ
åÌÉÜÌâÆ¿à ÀñÜÌåØ‹ÜàØàÌÅèÈ. ÄçàÌ×Ì
Éí×ÔŠàÃÁÜÃÜàØàÌËèÃÚíÈÌ´Ì æÈ‹ÌçàâÜíà
æÎ×éæÄØàËàÈãØ‹Ã ãÖß âÊ³àÈò×Ç×éËêÀàÌ
ÁÜÃ AOAC (1990) ËàÈ N È×‹Ç×éËêÀàÌ
ÁÜÃ Kjeldahl, ËàÈÆ¸Ì CP ÂéÈæÖŠ N x 6,25
ËàÈâÊ ³àæÈ ‹ÄàÀÀàÌâÏ íàåÌÂ×àÓÝ òÜÌ
550 ÜíÃÅàâÆ åÆ‹â×Öà 3 Æ³×äÓÃ ãÖß ÅàÌ
âÇ ºÜæÇÈò×Ç× éË êÀàÌÁÜÃ Goering and
Vansoes (1970).

2.6 ÀàÌ×éæÄËàÃÈ‹àÌÅßÊéÉé

Á§ÓïÌÄàÀÀàÌËíÈÖÜÃ ãÓŠÌæÈ‹× éæÄËàÃ
È‹àÌÅßÊéÉé äÈÇÀàÌ×éâÂàß Variance ãÖß
ÌçàåÆ‹ General Linear Model (GLM) Progr-

am Minitab Software version 13. 31 (Minit-
ab 2000), ÂŠàÅßâÖŠÇÁÜÃãÉŠÖßÄîËíÈÖÜÃ
ÓêÂ×àÓãÉÀÉŠàÃÀèÌËàÃÈ‹àÌÅßÊéÉé Ôï ŠåÌ
ÖßÈ èÍÂ×àÓâÎ èÌæÎæÈ ‹  (Probability)
P< 0,05; ÌçàåÆ‹×éËêÀàÌ Tukey’s Pairwise
Comparison åÌÀàÌÅíÓËÞÍ.

ÅïÈËêñÌçàåÆ‹âÁ¿àåÌÀàÌËíÈÖÜÃ ãÓŠÌ:

Yij = p + Pi + Ej + PEk +ßXij + eij

Yij = ÀàÌâÉêÍäÉ Ûì ÜàØàÌËêñÀéÌæÈò

p   = ÂŠàÅßâÖŠÇ

Pi  = ÎßÅéÈËéÏíÌÁÜÃÜàØàÌ äÎÕâÉÜéÌ

Ej   = ÎßÅéÈËéÏíÌÁÜÃÜàØàÌÑßÖèÃÃàÌ

PEk= ÏíÌÀßËíÍËêñâÀêÈÁë òÌÖßØ×ŠàÃÜà
ØàÌËàÈäÎÕÉêÌ ãÖß ËàÈÑßÖèÃ
ÃàÌ

ßXij = Ìç òàÙèÀâÖê ñÓÉ¿Ì

eij     = Â×àÓÂàÈâÂì ñÜÌ

III. ÏíÌæÈ‹ÝèÍ
ÏíÌÁÜÃÀàÌ×éæÄ ÅßãÈÃåØ‹âØèÌ×Šà: Øí×ÓèÌ
É¿ÌãØ‹Ã ÓêËàÈ CP, NDF,  ADF Éçñà. Åñ×Ì
ËàÈ CP ÔïŠåÌØÇ‹àãÀÓÍà ãÓŠÌ 98 ÀðàÓ,
ÔïŠåÌåÍÓèÌÉ¿ÌãØ‹Ã ãÓŠÌ 191 ÀðàÓ  ãÖß ÔïŠ
åÌÊ³×ÅßæÉäÖãØ‹Ã ãÓŠÌ 124 ÀðàÓ CP/Kg
DM (ÉàÉßÖàÃ 1).

Ü èÈÉàÀàÌÀéÌæÈ ‹ÁÜÃËàÈãØ‹Ã ãÓ ŠÌÓ ê
Â×àÓãÉÀÉŠàÃËàÃÈ‹àÌÅßÊéÉé åÌãÉŠÖßÄî
ËíÈÖÜÃË¯ÓêÜàØàÌØí×ÓèÌÉ¿Ì, ãÌ×åÈÀ¡
ÉàÓ ÄîËíÈÖÜÃË¯ÓêØí×ÓèÌÉ¿ÌãØ‹ÃâÝèÈåØ‹ÜèÈ
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ÉàÀàÌÀéÌæÈ‹ÁÜÃËàÈãØ‹ÃÖíÈÖíÃÑÞÃâÖèÀ
ÙòÜÇ ÑòÜÓÌ´Ì ÀñçÓêÂ×àÓãÉÀÉŠàÃÀèÌËàÃ
È‹àÌÅßÊéÉé. ÀàÌÀéÌæÈ‹ÁÜÃ CP Å ïÃÅîÈ
ãÓŠÌÔîï ñÄîËíÈÖÜÃË¯ÌçàæÆ‹ÓèÌÉ¿ÌãØ‹Ã (ÉàÉß
ÖàÃ 2) åÌÌ¸Ìç òàÙèÀâÑ¯ÓÁÜÃãÍ‹ ãÖß ÜèÈ
ÉàÀàÌãÖÀÎŠÞÌÜàØàÌ Í¡Ó êÂ×àÓãÉÀ
ÉŠàÃËàÃÈ‹àÌÅßÊéÉ é ãÉŠ× ŠàÓêÂ×àÓãÉÀ
ÉŠàÃÁÜÃÀàÌãÖÀÎŠÞÌËàÈÆ¸Ì CP Öß
Ø×ŠàÃÅÜÃÆßÌéÈÜàØàÌãØ‹Ã (åÍÓèÌÉ¿Ì
ãÖß Ê³×ÅßæÉäÖ) Ôï ŠåÌÖßÈèÍÂ×àÓâÎèÌ
æÎæÈ‹ (P<0,05) ÆëñÃÊ³×ÅßæÉäÖãØ‹Ã ÓêÜèÈ
ÉàãÖÀÎŠÞÌ CP ÉçñàÀ×ŠàåÍÓèÌÉ¿ÌãØ‹Ã (Éà
ÉßÖàÃ 3).

IV. ÍíÈ×éÄàÌ
ÜàØàÌÎßâÑÈåÍÓèÌÉ¿ÌãØ‹Ã ÍèÌÄîËàÈÆ¸Ì
CP ÅïÃÀ×Šà CP Ëê ñÓêÔï ŠåÌÊ³×ÅßæÉäÖãØ‹Ã
Æ ë ñ ÃÂ ‹àÇÂÞÃÀ èÍÀàÌÖàÇÃàÌÁÜÃ Ë ŠàÌ
Dung (2003) ãÖß Kiyothong (2003),
ãÌ×åÈÀçñÉàÓ ËàÈÜàØàÌÆêòÌ  ÁÜÃåÍÓèÌ
É¿ÌãØ‹ÃË¯ÅëÀÅàÔïŠÌ¸ ãÓŠÌÇèÃÉçñàÀ×Šà 256 g/
KgDM Æë ñÃãÓŠÌÏíÌÀàÌËíÈÖÜÃÁÜÃ Mui
(1994) ãÖß ÉçñàÀ×Šà 249 g/KgDM ÄàÀ
ÏíÌÀàÌËíÈÖÜÃ ÁÜÃ Wanapat (1997)
ãÖß 201 g/KgDM ÄàÀÏíÌÀàÌËíÈÖÜÃ
ÁÜÃ Van ãÖß Lend (2001) ÆëñÃÉí×ÄéÃ ÏíÌ
ÀàÌ×éæÄËàÈÆ¸Ì CP ÁÜÃåÍÓèÌÉ¿ÌãØ‹Ã Ë¯
åÆ‹âÎèÌÜàØàÌãÍ‹åÌÍíÈËíÈÖÜÃÂ´ÃÌ¸ ãÓŠÌ
ÓêÑÞÃ 191 g/KgDM ÜàÈâÎèÌæÎæÈ‹ Üà
ØàÌË¯åÆòåÌÀàÌËíÈÖÜÃ ÜàÈÖ×ÓËèÃÀŠàÃ
ÁÜÃåÍÓèÌÉ¿ÌÌçàÜêÀÈò×Ç.

ÀàÌÉàÀåÍÓèÌÉ¿ÌÆ³×Âà× Ûì ÉàÀåØ‹ãØ‹Ã
ÀñÜÌÀàÌÖ‹ÞÃÅèÈÌ´Ì ãÓŠÌ×éËêÀàÌÛîÈÏñÜÌ

ËàÈâÍ²Ü Cyanid toxicity ãÖß ËàÈ Tanin
Ë¯ÓêÔïŠåÌåÍÓèÌÉ¿ÌåØ‹ÓêÄçàÌ×ÌÙÜ‹ÇÖíÃ ÆëñÃ
Í ¡ âÎ èÌÜ èÌÉßÖàÇãÀŠÅ èÈ (Ravindran,
1992). ÀàÌÖ‹ÞÃãÍ‹äÈÇâÅêÓØí×ÓèÌÉ¿ÌãØ‹Ã
åÌÄçàÌ×Ì 110g DM/Éí×/×èÌ. åÌÀàÌËíÈ
ÖÜÃÂ´ÃÌ¸ ãÓŠÌÓêÂ×àÓãÉÀÉŠàÃÀèÌËàÃ
È‹àÌÀàÌÀéÌæÈ‹ÁÜÃËàÈÜàØàÌãØ‹Ã DM
ÎßÓàÌ 60 ÀðàÓ/Éí×/×èÌ. ÑòÜÓÌ¸ ÀàÌÀéÌ
æÈ‹ÁÜÃËàÈ CP ÁÜÃÅèÈãÉŠÖßÄîËíÈÖÜÃ
ãÓŠÌÄßÅïÃÔï ñåÌÄîÁÜÃÅèÈË¯ÀéÌåÍÓèÌÉ¿Ì
ãØ‹Ã. ÔŠàÃåÈÀ¡Èê ÀàÌÀéÌæÈ‹ËàÈ CP åÍ
ÓèÌÉ¿ÌâÊêÃ×ŠàÄßÅïÃÀ×ŠàåÍÊíñ×ÅßæÉäÖ ãÉŠ
À¡ÇèÃÛîÈ 50 ÀðàÓ/×èÌ ÅíÓËÞÍÄàÀÀàÌËíÈ
ÖÜÃÁÜÃËŠàÌ Devendra ãÖß Mcleroy,
1992.

ÏíÌÀàÌËíÈÖÜÃ ÅßãÈÃåØ‹âØèÌ×Šà ãÍ‹Åà
ÓàÈÀéÌÜàØàÌãØ‹ÃæÈ‹ åÌÖßØ×ŠàÃ 30 Øà
49% ÁÜÃ×èÈÊîãØ‹ÃË¯ÅèÈÀêÌæÈ‹ËèÃÚíÈ. ÜêÃ
ÉàÓÏíÌÀàÌËíÈÖÜÃ ÁÜÃ ËŠàÌ ÑÜÌÎß
âÅêÈ âÑèÃÅßØ×èÌ åÌÎê 2003 Æ¸åØ‹âØèÌ×Šà:
ÀàÌÀéÌæÈ‹ËàÈ CP ãÖß ÀàÌâÑ¯ÓÌçòàÙèÀ
É¡×èÌ ÁÜÃãÍ‹Öî ‹ÌË¯ÀéÌÊ³×ÅßæÉäÖÅíÈ åÌ
ÖßÈèÍ 30% ãÓŠÌæÈ‹ÝèÍÏíÌÈê, ãÍ‹ÅàÓàÈ
åØ‹Ìç òàÙèÀâÑ¯Ó 70 ÀðàÓ/×èÌ. äÈÇË³×æÎ
ãÖ‹× Æà×ÀßÅéÀÜÌÔï ŠÆ íÌÌßÍíÈÌéÇíÓÎïÀ
ÓèÌÉ¿Ìæ×‹ÔïŠÅ×ÌÛèÃÍ‹àÌ ãÖß âÀèÍÀŠÞ×âÜíà
Øí×ÓèÌÉ¿ÌÓàÎîÃãÉŠÃâÎèÌÜàØàÌâÑ²ÜÍçÖé
äÑÀ ãÉñâÁíàâÄ¿àÍ¡Ýï ‹ÌçàåÆ‹åÍÓèÌÉ¿ÌÓàÎîÃ
ãÉŠÃâÎèÌÜàØàÌÖ‹ÞÃÅèÈ È¨ÃÌ´Ì, ÊòàÓêÂ×àÓ
âÎèÌæÎæÈ‹ Â×ÌãÌßÌçàåØ‹âÁíàâÄ¿àÝï ‹× éË ê
ÀàÌÎîÃãÉŠÃåÍÓèÌÉ¿ÌâÑ²ÜÖ‹ÞÃÅèÈ âÆè ñÌ:
ÉàÀãØ‹Ã, ÚèÀ ãÖß Ü²Ìƒ ÓèÌÉ¿ÌâÎèÌÑìÈ
ÜàØàÌÅèÈË¯åØ‹ËàÈÆ¸Ì CP Æë ñÃÅàÓàÈÌçà
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åÆ‹âÎèÌÜàØàÌâÅêÓãÀŠÀàÌÖ‹ÞÃÅèÈ ÔŠàÃÓê
ÎßÅéÈËéÏíÌ äÈÇÅßâÑàß ãÓŠÌ Ãí×, Â×àÇ
ãÖß ãÍ‹. Å×ŠÌØí×ÓèÌÉ¿Ì À¡ãÓŠÌãÛŠÃÜà
ØàÌË¯ÅçàÂèÌ ÉÜÍÅßÙÜÃËàÈÑßÖèÃÃàÌ
ãÀŠÅèÈÜêÀÈ×‹Ç È¨ÃÌ´Ì ÅàÓàÈâ×¿àæÈ‹×Šà Üà
ØàÌÅèÈÎßâÑÈåÍÓèÌÉ¿Ì ãÓŠÌÜàØàÌåØ‹
ãÛŠÃËàÈ ProTein ÆßÌéÈÑéâÅÈ (bypass
protein) âÑàß×ŠàâÎèÌÜàØàÌË¯ÎòÜÃÀèÌÀàÌ
Ç ñ Ü Ç Ë à È å Ì À ß â Ñ à ß Ö × Ó Á Ü Ã Å è È
(Rumen) ãÉŠ×ŠàÄßÅàÓàÈÇñÜÇæÈ‹äÈÇÀíÃ
ÔïŠåÌÀßâÑàßãË‹ÁÜÃÅèÈ (abomasum) ãÖß
ÉÜÍÅßÙÜÃËàÈ amino acid ÆëñÃãÓŠÌËàÈ
ËêñÅàÓàÈÇñÜÇæÈ‹ÃŠàÇÔï ŠåÌÖçàåÅ‹ÜñÜÌÁÜÃ
ÅèÈ. ÔŠàÃåÈÀ¡Èê ×ÞÀÃàÌÀàÌËíÈÖÜÃÀàÌ
ÌçàåÆ‹åÍÓèÌÉ¿ÌãØ‹Ã Ûì Ê³×ÅßæÉäÖãØ‹Ã
âÎèÌÜàØàÌâÅêÓãÀŠãÍ‹Öî ‹ÌÌ¸ âØèÌ×ŠàÅíÓ
Â×ÌÅìÍÉ¡âÝèÈÀàÌËíÈÖÜÃÜêÀ ÀèÍÛàÇÖß
ÈèÍ âÑ²ÜåØ‹Á§ÓïÌÅíÓÍïÌÁëòÌÉ²Ó.

V. ÍíÈÅßÛîÍ
ÀàÌÖòÞÃãÍ‹Öî ‹Ì äÈÇâÅêÓÜàØàÌÎßâÑÈ
Øí×ÓèÌÉ¿ÌãØ‹Ã ÖßÈèÍ 110 ÀðàÓ/×èÌ Åà
ÓàÈâÝèÈåØ‹ÅèÈâÑ¯ÓÂ×àÓÀéÌæÈ‹åÌÖßÈèÍ
ÅïÃ ÎßÓàÌ 60 ÀðàÓ/×èÌ ãÖß ÓêÂ×àÓãÉÀ
ÉŠàÃËàÃÈ‹àÌÅßÊéÉéÀŠÞ×ÀèÍÀàÌâÑ¯ÓÌçòàÙèÀ
ãÖß ÜèÈÉàÀàÌãÖÀÎŠÞÌÜàØàÌÁÜÃÅèÈ.



The Lao Journal of Agriculture and Forestry

 January - June 20068

ÉàÉßÖàÃ 1: ÜíÃÎßÀÜÍËàÃâÂÓêÁÜÃÜàØàÌ (ÂñàÅßâÖñÇ “mean” ãÖß ÂñàÂ×àÓÂàÈ
âÂìñÜÌ “SE”)

V. âÜÀÀßÅàÌãÌÍËòàÇ

___________________________________________________________________ 
 
     ¹¨É¾ -Á¡´ -®¾ -Ã® -´ ñ− -Á¹ É¤ - Ã® -« ‰¸ -¦½ -Äª -Âì -Á¹É¤  ¹ö¸ -´ ñ−Á¹É¤ 
___________________________________________________________________ 
 

¥¿−¸− -ª ö¸μ È¾¤    6 6 6 6 
 
ê¾©-Á¹ É¤ (¡ù¾´/¡ì º¾¹¾−) 277 (1.4) 838 (0.9) 848 (0.8) 852 (0.9) 
 
¦È¸− -¯½¡º®-¢º¤-ê¾©-Á¹É¤ ¡ ù¾´/¡ òÂì   
 
 Ash 36 (2.6) 66 (2.5) 56 (2.5) 26 (2.3) 
 CP 98 (5.2) 191 (5.5) 124 (7.5) 18 (1.2) 
 NDF 779 (11.9) 519 (40.8) 595 (23.3) 124 (6.8) 
 ADF 421 (13.4) 442 (39.2) 506 (48.1) 46 (1.9) 
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  ¥÷-Ã¹É-Ã®-´ñ−ªí− -Á¹É¤-  ¥÷-Ã¹É-Ã®- stylo Á¹É¤    ì½©ñ®£¸¾´-Áª¡-ªÈ¾¤ 

  - 
  NR R NR R SE H R H*R 
 
 

º¾¹¾− -ê†-Ã¹É, g DM/¸ñ− 
 ¹ö¸-´ñ−ªí− -Á¹É¤ 0 110 0 110 0 12.4 

 -Ã® stylo Á¹É¤ 0 0 274 242 13.1 

 ¹¨É¾-Á¡´-®¾ 172 161 180 155 32.4 

 ì¸´ 433 518 454 507 57.9 

º¾¹¾− -ê†-¡ó-−Ä©É, g DM/¸ñ− 
 ¹ö¸-´ñ−ªí− -Á¹É¤ 0 110 0 00 

 -Ã®-´ñ−ªí− -Á¹É¤ 261 247  110 00 

 Ã®-´ñ−ªí− -Á¹É¤ 129 114 0 0 11.5  

 -Ã® stylo Á¹É¤ 0 0 107 89 6.2 

 ¹¨É¾-Á¡´-®¾ 123.7 93.8 129.9 96.8 12.1 NS * NS 

 ì¸´ 253.1 318.7 237.8 296.1 29.8 NS * NS 

% º¾¹¾− -Á¹É¤ê†-¡ó-− -Ä©ûªÒ 
¥¿−¸− -ì¸´¢º¤ DM ¡ó-− -Ä©É 49.2a 35.4b 45.1a 30.2a 2.4 * *** NS 

ê¾©-§š−ê†¡ó-− -Ä©É, g/¸ñ− 40.8 36.5 27.1 24.6 3.2 ** NS NS 

¸ñ©«÷-Á¹É¤-ê†-¡ó-− -Ä©É, g/kg LW 15.2b 20.8a 14.2b 19.9a 0.7 NS *** NS 

¸ñ©«÷-Á¹É¤-ê†-¡ó-− -Ä©û, g/kg LW0.7530.7b 41.1a 28.7b 38.8a 1.5 NS *** NS 

ê¾©-§š−, g/kg −Õ¹− ñ¡-Âª 2.4 2.3 1.6 1.6 0.1 *** NS NS 

ê¾©-§š−, g/kg LW0.75 4.9 4.6 3.2 3.1 0.2 *** NS NS 

-À¨œº-Ä¨ NDF, g/¸ñ− 162.0 125.9 146.5 109.0 14.5 NS * NS 

-À¨œº-Ä¨ADF, g/¸ñ− 96.3 73.6 81.8 58.9 9.5 NS * NS 
_____________________________________________________________________ 

ÉàÉßÖàÃ 2: (ÂñàÅßâÖñÇ “mean” ãÖß ÂñàÂ×àÓÂàÈâÂìñÜÌ “SE”) ÅçàÖèÍÀàÌÀéÌæÈòÁÜÃ
ãÍòËêñâÀìÜÈò×ÇØÇòàãÀÓÍà, åÍÓèÌÉ¿ÌãØòÃ, Êíñ×ÅßæÉäÖãØòÃ ãÖß Øí×
ÓèÌÉ¿ÌãØòÃ
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___________________________________________________________________
      
  ¥÷-Ã¹É-Ã®-´ñ−ªí− -  ¥÷-Ã¹É-Ã®- stylo       ì½©ñ®£¸¾´-Áª¡-ªÈ¾¤ 

      Á¹É¤                         Á¹É¤ 
 

   

  NR  R NR R SE H R H*R 
___________________________________________________________________ 
 

−ÕÎñ¡-ê¿-ºò© (kg) 13.9 13.1 14.6 13.0 0.95 NS NS NS 
 
 −ÕÎñ¡-¦÷©-êÉ¾¨ (kg) 17.7 17.5 17.8 16.6 1.14 NS NS NS 
 
−ÕÎñ¡-À²†´ (g/¸ñ−) 44.9 52.4 37.2 43.8 4.62 NS NS NS 
  
¡¾− -Áì¡-¯È¼−ê¾©-Á¹É¤-ªÒ−ÕÎñ¡-À²†´ 
 (kg DM/kg LWG ) 5.6 6.9 6.4 6.9 0.67 NS NS NS 
 
 ¡¾− -Áì¡-¯È¼−ê¾©--§š− -ªÒ−ÕÎñ¡-À²†´ 
(kg CP/kg LWG) 0.9 0.8 0.7 0.6 0.07 * NS NS 
___________________________________________________________________ 
 

ÂçàÜßËéÍàÇ ÉàÉßÖàÃ 2

a,b, ÂñàÅßâÖñÇËêñÓêÂ×àÓãÉÀÉñàÃÀèÌËàÃÈòàÌÅßÊéÉé (P<0,05)
* = P<0,05; ** = P<0,01; *** = P<0,001
NR = Í¡åØòØí×ÓèÌÉ¿Ì; R = åØòØí×ÓèÌÉ¿Ì; H = ÜàØàÌãØòÃ; NS = Í¡ãÉÀÉñàÃ
H*R = ÏíÌÀßËíÍÆëñÃÀèÌ ãÖß ÀèÌÖßØ×ñàÃËàÈ H ãÖß R

ÉàÉßÖàÃ 3: ÀàÌâÑêñÓÌçòàÙèÀ ãÖß ÜèÈÉàÀàÌãÖÀÎñÞÌÜàØàÌÁÜÃÅèÈ

* = P<0,05
NR = Í¡åØòØí×ÓèÌÉ¿Ì; R = åØòØí×ÓèÌÉ¿Ì; H = ÜàØàÌãØòÃ; NS = Í¡ãÉÀÉñàÃ
H*R = ÏíÌÀßËíÍÆëñÃÀèÌ ãÖß ÀèÌÖßØ×ñàÃËàÈ H ãÖß R
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VI. ÂçàÁÜÍåÄ
Ñ×ÀÁ‹àÑßâÄ¿àÁçÅßãÈÃÂ×àÓÁÜÍåÄÓà
ÇèÃÜíÃÀàÌÆñ×ÇâÛìÜÅàÀíÌÁÜÃÎßâËÈÅß
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