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×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

ËíÈÖÜÃÌçàåÆòÊ³×ÅßæÉäÖ 184 ÅíÈ ãÖß åÍÓèÌÉ¿Ì
ãØ‹ÃÉ¡ÀàÌÀéÌ, ÀàÌÇŠÜÇÜàØàÌ ãÖß ËàÈåÌäÉðâÄèÌ (N)

Ë¯ÅßÅíÓæ×‹åÌÝŠàÃÀàÇÁÜÃÚïÖî‹Ì

ÍîÌÖ‹ÞÃ ÂîÈÅßØ×ŠàÃ 1, ÍîÌÊÜÃ Íí×ØÜÓ2 ãÖß æÍðÜèÌäÜäÀ‹ 3

ÍíÈÂèÈØÇ§

ÚïÏï‹ÉÜÌÑèÌ (ÖàÈÆß×àÇ x ÓíÃÀàÇ) ËêñÓêÌçòàÙèÀãÉŠ 26 âÊêÃ 30 ÀéäÖ ÄçàÌ×Ì 8 äÉ æÈ‹ÊìÀ
ÌçàåÆ‹âÑ²ÜÅëÀÅàÏíÌÁÜÃÀàÌâÀìÜÜàØàÌË¯âÅêÓÈ‹×ÇÊ³×ÅßæÉäÖÅíÈ ãÖß åÍÓèÌÉ¿ÌãØ‹Ã
ãÍÍãÇÀ Ûì ÎßÅíÓÀèÌÉ¡ÀàÌÀéÌ, ÀàÌÇŠÜÇ ãÖß Â×àÓÅíÓÈîÌÀèÌÁÜÃËàÈåÌäÉâÄèÌ (N)
ÁÜÃÚïÖî‹Ì. ÀàÌåØ‹ÜàØàÌÑºÌÊàÌ ãÖß ØÇ‹àãÓñÌãÇÀÀèÌåØò ãÖß âÀìÜÉàÓåÄ (adlibi-
tum).

ÅèÈÀéÌÜàØàÌæÈ‹ÛàÇÁ¹ÌåÌâÓ²ÜÎßÅíÓÊ³×ÅßæÉäÖÀèÍåÍÓèÌÉ¿Ì åÌÜèÈÉàÅŠ×Ì 50:50
(1.624 ÀðàÓ/×èÌ), Ê‹àËÞÍÀèÍÀàÌâÀìÜÈ‹×ÇÊ³×ÅßæÉäÖ (1.583 ÀðàÓ/×èÌ) Ûì åÍÓèÌÉ¿Ì
(1.483 ÀðàÓ/×èÌ) ãÍÍãÇÀÈŠÞ× ãÖß ËÞÍÀèÍÜàØàÌÑºÌÊàÌ (1.361 ÀðàÓ/×èÌ) (P<0,05).
åÌÀàÌËíÈÖÜÃ, Í¡ÓêÂ×àÓãÉÀÉŠàÃËàÃÈ‹àÌÅßÊéÉé (P>0,05) ÖßØ×ŠàÃÀàÌÇŠÜÇæÈ‹ÁÜÃ
ËàÈãØ‹Ã (DM), ãÉŠÀàÌÇŠÜÇæÈ‹ÁÜÃËàÈåÌäÉâÄèÌ (N) ÉçñàÅçàÖèÍåÍÓèÌÉ¿ÌãØ‹Ã (83,3%)
ãÖß Ê³×ÅßæÉäÖÎßÅíÓÀèÍåÍÓèÌÉ¿Ì (83,4%) âÓ²ÜËÞÍÀèÍÜàØàÌÑºÌÊàÌ (85,1%).

ËàÈåÌäÉâÄèÌ (N) Ë¯ÅßÅíÓæ×‹åÌÝŠàÃÀàÇÁÜÃÚïÅïÃ (P<0,05) ÅçàÖèÍÀàÌËíÈÖÜÃ Ë¯åÆ‹
Ê³×ÅßæÉäÖÎßÅíÓÀèÍåÍÓèÌÉ¿Ì (15 ÀðàÓ/×èÌ) Ê³×ÅßæÉäÖ (14 ÀðàÓ/×èÌ) åÍÓèÌÉ¿Ì (13
ÀðàÓ/×èÌ) ãÖß ÜàØàÌÑºÌÊàÌ (11 ÀðàÓ/×èÌ) ÛîÈÖíÃÉàÓÖçàÈèÍ.

Í¡ÓêÂ×àÓãÉÀÉŠàÃåÌÀàÌÇŠÜÇËàÈãØ‹Ã (DM) ÁÜÃÊ³×ÅßæÉäÖ ãÖß åÍÓèÌÉ¿Ì Æë ñÃÔï Š
ÖßØ×ŠàÃ 58,9% ÅçàÖèÍåÍÓèÌÉ¿Ì 65,0% ÅçàÖèÍÊ³×ÅßæÉäÖãÉŠÀàÌÇŠÜÇæÈ‹ÁÜÃËàÈ
åÌäÉâÄèÌ (N) Æ±ÃÔïŠÖßØ×ŠàÃ 60,5% ÅçàÖèÍåÍÓèÌÉ¿ÌÉ¡ 73,4% ÅçàÖèÍÊ³×ÅßæÉäÖ.

ÄàÀÏíÌÀàÌËíÈÖÜÃÁ‹àÃâËéÃÌ¸ ÅàÓàÈÅßÛ îÍæÈ‹× ŠàâÓ²ÜâÀìÜÚïÈ‹×ÇÊ³×ÅßæÉäÖÎß
ÅíÓÀèÍåÍÓèÌÉ¿ÌâÝèÈåØ‹ÀàÌÀéÌÜàØàÌ ãÖß ÀàÌÅßÅíÓÁÜÃËàÈ N ÁÜÃÅèÈ âÑ¯ÓÁ¹ÌâÓ²Ü
ËÞÍÀèÍÜàØàÌÑì òÌÊàÌÔñàÃÈÞ×.

1ÅïÌÂ¿ÌÂ×‹àÀàÌÖ‹ÞÃÅèÈ
2ÅßÊàÍèÌ Â¿ÌÂ×‹à ÀßÅéÀçà ãÖß ÎŠàæÓò
3ÓßØà×éËßÇàæÖÜïÎÆàÖà (Åß×êâÈèÌ)
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Effect of including fresh Stylo 184 and cassava foliage
(Manihot esculenta, Crantz), fed separately or in a mixture

on digestibility, intake and N retention in growing pigs

 Bounlieng Khoutsavang1, Bounthong Bouahom2 and Brian Ogle3

Abstract

Eight individually housed crossbred (Large White x Mong Cai) castrated male pigs of 26
to 30 kg were used to study the effect of fresh stylo (Stylosanthes guianensis, CIAT
184) (ST) and cassava foliage (CL), fed alone or in a mixture (MIX), together with a
basal diet (Ctrl), on the intake, nutrient digestibility and nitrogen balance. The basal diet
and the foliages were fed separately ad libitum.

Total feed dry matter (DM) intake was higher when fresh stylo was offered mixed with
cassava foliages in the proportion 50:50 (DM basis) (1624 g/day) as compared with fresh
stylo (1583 g/day) or cassava foliages (1483 g/day) as the sole supplement and compared
to the basal diet (1361 g/day) (P< 0.05). There were no significant differences (P>0.05)
among treatments in digestibility of DM, but N digestibility was lowest for the CL (83.3%)
and MIX (83.4%) treatments compared to Control (85.1%).

N retention was higher (P<0.05) for the MIX (15 g/day), ST (14 g/day) and CL (13 g/
day) treatments than for the Ctrl (11 g/day).

There were no differences in DM digestibility among the foliages, which were in the
range 58.9 % (CL) to 65.0 % (ST), nor in the N digestibility, which was in the range 60.5
% (CL) to 73.4 % (FST).

It was concluded that providing Stylosanthes guianensis and  cassava foliage in a mixture
increased DM intake and N retention compared to feeding them as the sole supplement and
compared to a basal diet.

Key words: Fresh Stylosanthes guianensis; cassava foliage; Digestibility; Nitrogen
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I. ÍíÈÌçà
ÓèÌÉ¿Ì (Manihot eseulenta Crantz) âÎèÌÑìÈ
Ë¯ÓêÂ×àÓÅçàÂèÌÉ¡ÂÜÍÂí×Æà×ÀßÅéÀÜÌ
ÁßÙàÈÌ‹ÜÇÔïŠâÁÈÑïÈÜÇÁÜÃÎßâËÈÖà×
âÝíà ãÖß âÎèÌË¯Ù‹àÅíÌåÄ×ŠàÍèÌÈàÎßâËÈ
åÌâÁÈÝ‹ÜÌæÈ‹Ì çàåÆ ‹åÍÓèÌÉ¿ÌËíÈãËÌ
ÀàÌåÆ‹Ê³×âÛìÜÃÎ³Ì ãÖß ÎàÎ³ÌåÌÀàÌÎß
ÅíÓÜàØàÌâÑ²ÜÖ‹ÞÃÚï. Ï ŠàÌÓàæÈ‹Ó êÌ èÀ
Â¿ÌÂ×‹àÄçàÌ×ÌÛ×ÃÛàÇæÈ‹ËíÈÖÜÃÌçàåÆ‹
åÍÓèÌÉ¿ÌâÎèÌãÛŠÃËàÈÆ¸ÌÅçàÖèÍÖ‹ÞÃÅèÈ
ÀßâÑàßÈñÞ× (monogastric) È¨ÃÉí×ÔŠàÃ ËŠàÌ
Èêâ×ÌÈÕà Devendra (1992) æÈ‹Â¿ÌÑíÍ×Šà
åÍÓèÌÉ¿ÌÌ´ÌÓêËàÈÆ¸ÌÅïÃ (170 âÊêÃ 390
ÀðàÓ/ÀéäÖ ËàÈãØ‹Ã) ËŠàÌ Ì. ÒîÀ Ñ‹ÜÓÈ‹×Ç
ÂßÌß Phuc et al (1996) æÈ‹ÎßâÓêÌÏíÌÌçà
åÆ‹åÍÓèÌÉ¿ÌÛàÇÖßÈèÍÉŠàÃÀèÌ âÑ²ÜËíÈ
ãËÌÊ³×âÛìÜÃÎ³ÌâÝèÈåØ‹ÀàÌÇŠÜÇ ãÖß Åß
ÅíÓÁÜÃËàÈæÌäÉâÄèÌ (N) ÛîÈÖíÃ ÜêÀÍèÌ
ØàÌëñÃâÑ²ÜÛêÀâ×´ÌËàÈâÍ²Ü (Cyanogenic-
glycosides) Ë¯ÓêÔïŠåÌåÍÓèÌÉ¿ÌÅíÈ ÀŠÜÌÄß
ÌçàåÆ‹âÑ²ÜâÀìÜÅèÈâÑªÌÄªÃæÈ‹ÉàÀ åØ‹ãØ‹Ã Ûì
âÝèÈØÇ‹àÅ¿ÓâÅÇÀŠÜÌÄßâÎèÌÀàÌÈêË¯ÅîÈ;
ÜêÀÈ‹àÌÌ±ÃåÍÓèÌÉ¿ÌâÓ²ÜâÀèÍÀñÞ×Ñ‹ÜÓÀèÍ
Øí×ÄßåØ‹ÏíÌÏßÖéÈÅïÃâÊêÃ 1 Øà 4äÉÌ ËàÈ
ãØ‹ÃÉ¡âÝèÀÉà. ÄàÀÄîÈÈ¨ÃÀŠà×Ë¯×Šà âÎèÌÑìÈ
Ë¯ÓêÛàÇØàæÈ‹ÃŠàÇÉàÓË‹ÜÃÊªÌ ãÖß âÎèÌ
ãÛŠÃËàÈÆ¸ÌË¯ÓêÖàÂàÉç ñà âÑ²ÜåÆòËíÈãËÌ
ãÛŠÃËàÈÆ¸ÌË¯ÓêÖàÂàÅïÃ âÆ¨Ì: Ê³×âÛìÜÃ,
ÎàÎ³Ì ãÖß Ü²Ìƒ ÅçàÖèÍÖ‹ÞÃÚï.

Ê³×ÅßæÉäÖ (Stylo CIAT-184) æÈ‹ÓêÀàÌ
ÎïÀ ãÖß ÌçàåÆ‹ÔŠàÃÀ×‹àÃÁ×àÃÔïŠÍèÌÈàÎß
âËÈâÁÈÝ‹ÜÌ, âÎèÌÑìÈË¯åØòÏíÌÏßÖéÈÅïÃ 12

Øà 17 äÉÌËàÈãØ‹Ã/âÝèÀÉà/Îê ÍèÌÄîËàÈ
Æ¸Ì 14 -18%. Ê³×ÅßæÉäÖÅíÈæÈ‹ÊìÀÌçàåÆ‹
âÎèÌãØð ŠÃËàÈÆ¸ÌâÅêÓÖ‹ÞÃÚïÔï ŠåÌÎßâËÈ
Öà×âÝíàÓàÉ´ÃãÉŠ Îê 1995 äÈÇäÂÃÀàÌ
ËíÈÖÜÃÎïÀÑìÈÜàØàÌÅèÈÝŠ×ÓÀèÍÆà×Àß
ÅéÀÜÌ (FLSP). âÓ²ÜâÀìÜÚïäÈÇâÅêÓÈ‹×Ç
Ê³×ÅßæÉäÖ Ìç òàÙèÀÅßâÖŠÇÁÜÃÚïÄßâÑ¸Ó
Á¹Ìæ× ãÖß ÅàÓàÈâÀìÜæÈ‹âÊêÃ 6% ËàÈ
ãØ‹Ã (DM) ÁÜÃÜàØàÌÑºÌÊàÌ äÈÇÍ¡Óê
ÏíÌÀßËíÍÈ‹àÌÖíÍåÈƒ É¡ÅîÁßÑàÍÁÜÃÚï
ËèÃÓèÌÉ¿Ì ãÖß Ê³×ÅßæÉäÖ æÈ‹ÓêÀàÌÎïÀ
ãÖß ÌçàåÆ‹ÔŠàÃÀ×‹àÃÁ×àÃ ãÖß ãÏŠÛàÇ
ÔïŠåÌÎßâËÈÖà×ÁÜÃâÝíàåÌÎèÈÄîÍèÌ.

ÄîÈÎßÅíÃÁÜÃÀàÌËíÈÖÜÃÂ´ÃÌ¸ ãÓñÌâÑ²Ü
ÅëÀÅàÏíÌÁÜÃÀàÌÌçàåÆ‹åÍÓèÌÉ¿Ì ãÖß
Ê³×ÅßæÉäÖÉ¡ÀàÌÀéÌ, ÀàÌÇŠÜÇÜàØàÌ
ãÖß ËàÈ N Ë¯ÅßÅíÓæ×‹åÌÝŠàÃÀàÇÁÜÃ
ÚïÖïÀÆÜÈ (ÖàÈÆß×àÇ ãÖß ÓíÃÀàÇ).

II. ÜîÎßÀÜÌ ãÖß ×éËêÀàÌ
2.1 ÅßÊàÌË¯ ãÖß ÑïÓÜàÀàÈ

æÈ‹âÝèÈÀàÌËíÈÖÜÃ Ôï ŠÅïÌÂ¿ÌÂ×‹àÀàÌÖ‹ÞÃ
ÅèÈ ØŠàÃÄàÀÌßÂÜÌÛ×Ã×ÞÃÄèÌæÎËàÃ
ËéÈâÙìÜ ÎßÓàÌ 40 ÀéäÖãÓèÈ ÔïŠåÌÖßÈèÍ
Â×àÓÅïÃ 150 ãÓèÈ ÄàÀÙòàÌçòàËßâÖ. âÁÈ
È¨ÃÀŠà× æÈ‹ãÍŠÃÜÜÀâÎèÌ 2 ÖßÈï Âì: ÖßÈï
ãÖ‹Ã ãÖß ÖßÈïÐíÌ. ÖßÈïÐíÌâÖêñÓãÉŠâÈìÜÌ
ÑëÈÅßÑà Øà âÈìÜÌÉîÖà ÐíÌÉíÀÅßâÖŠÇ Îß
ÓàÌ 1.600 ÓÓ, ÖßÈïãÖ‹ÃâÖêñÓãÉñâÈìÜÌÑß
ÄéÀ âÊêÃ âÈìÜÌâÓÅà ãÖß ÐíÌÉíÀÅßâÖŠÇ
ÑÞÃãÉŠ 1 âÊêÃ 2% ÁÜÃÐíÌÉíÀÅßâÖŠÇÚíÈÎê.
Ü îÌØßÑïÓÅßâÖŠÇÉ ç ñàÅ îÈ ÎßÓàÌ 15oC
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ãÖß ÅïÃÅîÈ ÅßâÖŠÇ 32oC, ÆŠ×ÃæÖÇßÁÜÃ
ÀàÌâÝèÈËíÈÖÜÃ ãÉŠâÈìÜÌÀçÖßÀíÈ âÊêÃ
âÈìÜÌÀèÌÇà Îê 2004.

2.2 ÜàØàÌËêñåÆ‹åÌÀàÌËíÈÖÜÃ

åÍ ãÖß ÇÜÈÓèÌÉ¿ÌÑèÌ (ÕßÇÜÃ 72) æÈ‹
ÊìÀâÀèÍÀŠÞ×âÓñìÜÎïÀæÈ‹ 4 âÈìÜÌ ãÖß ÉèÈÓà
ÆÜÇåØ‹ÓêÁßÙàÈ 2 âÊêÃ 3 ÆÉÓ ãÖ‹×ÉàÀ
æ×‹åÌÍŠÜÌÝ³ÓËñêÓêÖíÓÑèÈÈêâÎèÌâ×Öà 3 ×èÌ
ÀŠÜÌÄßÌçàæÎâÀìÜÅèÈ. ãÉŠÖßâÆ¿àÊ³×ÅßæÉ
äÖÅíÈæÈ‹ÀŠÞ× ãÖß ÆÜÇåØ‹ÓêÁßÙàÈÖ×Ã
Çà× 4 Øà 5 ÆÉÓ ãÖ‹×ÌçàæÎâÀìÜÅèÈâÖêÇ
äÖÈ. ÜàØàÌËíÈÖÜÃÎßÀÜÍÈ‹×ÇÊ³×Åß
æÉäÖÅíÈ, åÍÓèÌÉ¿ÌãØ‹Ã ãÖß ÎßÅíÓÀèÌ
ÖßØ×ŠàÃÊ³×ÅßæÉäÖÀèÍåÍÓèÌÉ¿ÌåÌÜèÈ
ÉàÅŠ×Ì 50:50 ãÖß æÈ‹ãÍŠÃâÎèÌ 4 ÄîËíÈ
ÖÜÃ (treatment) È¨ÃÖîŠÓÌ¸:

‹ Ctrl ÜàØàÌÑºÌÊàÌ

‹ CL ÜàØàÌÑºÌÊàÌ + åÍÓèÌÉ¿ÌãØ‹Ã

‹ ST ÜàØàÌÑºÌÊàÌ + Ê³×ÅßæÉäÖÅíÈ

‹ MIX ÜàØàÌÑºÌÊàÌ + (50% åÍÓèÌÉ¿Ì

  ãØ‹Ã + 50% ÅßæÉäÖÅíÈ) ÂéÈâÎèÌËàÈ
  ãØ‹Ã.

2.3 ÝïÍãÍÍÁÜÃÀàÌËíÈÖÜÃ

ÀàÌËíÈÖÜÃ ãÓŠÌÜêÃÉàÓÝïÍãÍÍ (4x4
Latin Square Design) Ë¯Óê 4 ÄîËíÈÖÜÃ ãÖß
åÆ‹ÚïÏ ï ‹ÉÜÌÑèÌÆÜÈÖàÈÆß×àÇ ÀèÍÓíÃ
ÀàÇ (Large white x Mong Cai) ÄçàÌ×Ì 8
äÉ Ë¯ÓêÌçòàÙèÀ ãÉŠ 26 âÊêÃ 30 ÀÖ. ÅèÈâÛ³à
Ì´Ì æÈ‹ãÇÀÁèÃÈŠÞ×Ôï ŠåÌÂÜÀËíÈÖÜÃÀàÌ

ÇñÜÇ ÉßÛÜÈæÖÇßÁÜÃÀàÌËíÈÖÜÃ. Áß
ÙàÈÁÜÃÂÜÀ (60 x 80 ÆÉÓ) æÈ‹âÝèÈÁ¹Ì
âÑ²ÜÝèÍÎßÀèÌåÌÀàÌâÀèÍÁ¸ ãÖß ÇŠÞ×ÁÜÃ
Úï (ÝïÍ 1). ÀàÌËíÈÖÜÃæÈ‹ãÍŠÃÜÜÀâÎèÌ 4
æÖÇß Âì: æÖÇßÖß 12 Óº, 7 Óº ãÓŠÌæÖÇß
âÑ²ÜÀàÌÎèÍäÉÁÜÃÚïâÁ¿àÀèÍÜàØàÌ ãÖß
5 Óº ãÓŠÌæÖÇßâÀèÍÉí×ÔŠàÃÁÜÃÁ¸, ÇŠÞ×
ãÖß ÜàØàÌâÛìÜÁÜÃÚï.

ÀàÌâÀìÜæÈ‹ãÍŠÃâÎèÌ 2 ÂàÍ åÌÄçàÌ×ÌÜà
ØàÌË¯âË³àÀèÌ Âì: ÂàÍâÆ¿à 8:00 äÓÃ ãÖß
ÂàÍãÖÃ 16:00 äÓÃ, ÀàÌåØ‹ÜàØàÌãÓŠÌ
åØ‹ãÍÍÉàÓåÄ Í¡ÄçàÀèÈÜàØàÌ (adlibitum)
Ìç òàåØ‹ÀéÌÉßÛÜÈâ×Öà Æ¨ÃÌç òàÙèÀâË²ÜËçà
ÜéÈ âÓ²ÜâÖ¯ÓÉ¿ÌËíÈÖÜÃ ãÖß ËîÀƒ 12 Óº.

2.4 ÀàÌâÀèÍÀçàÁ§ÓïÌ

Á¸ ãÖß ÇŠÞ×ÁÜÃÚïæÈ‹âÀèÍãÇÀÀèÌâÎèÌãÉŠ
ÖßäÉÉŠàÃØàÀ Æ¨ÃÌç òàÙèÀËîÀƒâÆ¿à ãÖß
âÀèÍæ×‹ÜîÌØßÑïÓ 20oC, pH ÔïŠåÌÖßÈèÍ 4
âÀèÍ 10 ÁÜÃÇŠÞ× åÆ‹ÆîÌÒïÕéÀÜàÆéÈ (Sul-
phuric acid) âÁ´ÓÁî‹Ì 10% âÑ²ÜÎ‹ÜÃÀèÌÀàÌ
ÅïÌâÅÇÁÜÃËàÈ N È‹×ÇÀàÌÖßâØêÇÜàÇ
ÁÜÃËàÈÜàäÓâÌÇ (Amonia) Á¸ ãÖß ÇŠÞ×
ÁÜÃÚïãÉŠÖßäÉË¯âÀèÍæ×‹åÌ 5 Óº æÖÇß
Ë‹àÇÁÜÃÀàÌËíÈÖÜÃ Á¸ÚïæÈ‹âÜíàÓàÎíÌ
ÀèÌ, ÍíÈ ãÖß ÌçàâÜíàÉí×ÔŠàÃæÎ×éæÄÔïŠØ‹ÜÃ
ËíÈÖÜÃ.

2.5 ÀàÌ×éæÄËàÃâÂÓê

ÀàÌ×éæÄÜàØàÌË¯âÀìÜ, ÜàØàÌâÛìÜ ãÖß
Á¸ÅèÈâÑ²ÜÆÜÀØàËàÈãØ‹Ã (DM), âÇ²ÜåÇ
(CF); Ca (ÀàÌÆÞÓ) ãÖß P (ÒíÅÒç) È‹×Ç
ÀàÌåÆ‹ (Microwave radiation) ãÖß âÑ²Ü
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×éæÄØàËàÈ (N) åÆ‹×éËê (Kjeldahl method)
ËîÀƒÀàÌ×éæÄãÓŠÌæÈòâÝèÈ 2 âË²Ü.

2.6 ÀàÌ×éâÂàßÁ§ÓïÌ

Á§ÓïÌËèÃÚíÈæÈ‹×éâÂàßÈ‹×ÇÖßÍíÍ (ANOVA)
åÆ‹ GLM Ôï ŠåÌ Minitab 13,31 (2000)
âÑ²ÜÅíÓËÞÓÂïŠ ãÖß ÀçàÌíÈÂ×àÓãÉÀÉŠàÃ
ÖßØ×ŠàÃÙŠ×ÇËíÈÖÜÃÈ‹×ÇÖßÈèÍÂ×àÓ
âÆ²ÜÊìæÈò 95%.

III. ÏíÌæÈ‹ÝèÍ ãÖß ×éÄàÌ
3.1 ÀàÌÎßÀÜÍÅ‹àÃËàÃâÂÓêÅŠ×ÌÎß
ÀÜÍÁÜÃÜàØàÌ

ÀàÌÎßÀÜÍÅ‹àÃËàÃâÂÓêÁÜÃÜàØàÌÅß
ãÈÃÔïŠåÌ (ÉàÉßÖàÃ 1) ËàÈãØ‹Ã (DM) Ë¯Óê
ÔïŠåÌÅàÖê, Ýçà, âÁ¿àÎÞÌ ãÖß åÍÓèÌÉ¿ÌãØ‹Ã
ãÓŠÌÂ‹àÇÂìÀèÌÀèÍÜàØàÌÜ²Ìƒ Ë¯ÉàÀãØ‹Ã
ÀŠÜÌË¯ÄßÌçàæÎÎßÅíÓÀèÌ. ÅŠ×ÌËàÈÆ¸Ì
(CP) ãÖß âÇ²ÜåÇ (CF) Ë¯ÍèÌÄîÔïŠåÌÊ³×Åß
æÉäÖ ãÖß åÍÓèÌÉ¿ÌãØ‹ÃÌ´Ì ÅïÃÀ×ŠàÅàÖê,
Ýçà ãÖß âÁ¿àÎÞÌ ÂŠàÅßâÖŠÇÁÜÃËàÈÆ¸Ì
(CP) Ë¯ÓêÔïŠåÌåÍÓèÌÉ¿ÌãØ‹ÃãÓŠÌ 149 ÀðàÓ
/ÀéäÖ, DM (ÉàÉßÖàÃ 1), Æ±ÃÓèÌÉçñàÀ×ñà
âÜÀÀßÅàÌË¯æÈ‹Â¿ÌÂ×‹àÏŠàÌÓà, äÈÇÎíÀ
ÀßÉéãÖ‹×ËàÈÆ¸Ì (CP) Ë¯ÍèÌÄîÔï ŠåÌåÍÓèÌ
É¿ÌãØ‹ÃÄßÓêÔïŠÎßÓàÌ 200 ÀðàÓ/ÀéäÖ, DM
(Eggum 1970; Bui Vanh Chinh et al, 1994)
ÂŠàÅßâÖŠÇËàÈÆ¸Ì (CP) ÁÜÃÊ³×ÅßæÉäÖ
ãÓŠÌ ÎßÓàÌ 191 ÀðàÓ/ÀéäÖ, DM (ÉàÉß
ÖàÃ 1) Ë¯ÔïŠåÌÖßØ×ŠàÃ 190 ãÖß 220 ÀðàÓ/
À éäÖ, DM ÖàÇÃàÌäÈÇ  Chanphone,
Choke (2003)  ãÖß Bounhong et al,
(2002) ÉàÓÖçàÈèÍ.

ÅŠ×ÌÎßÀÜÍâÂÓêËàÃÜàØàÌËíÈÖÜÃ Åß
ãÈÃÔï Š (ÉàÉßÖàÃ 3) ËàÈÆ¸ÌÖ×Ó (CP)
âÇ²ÜåÇË¯Í¡ÖßÖàÇåÌÀíÈ (ADF) âÇ²ÜåÇË¯
Í¡ÖßÖàÇåÌÈŠàÃ (NDF) Ë¯ÍèÌÄîÔï ŠåÌÄîËíÈ
ÖÜÃ Ctrl, CL, ST ãÖß MIX Óê 93,5, 99,3,
97 ãÖß 98,1 ÀðàÓ/ÀéäÖ, DM 219, 225,
230 ãÖß 227 ÀðàÓ/ÀéäÖ ãÖß 54, 64, 68
ãÖß 66 ÀðàÓ/ÀéäÖ, DM ÉàÓÖçàÈèÍ. ËàÈ
Æ¸ÌÖ×Ó (CP) Ë¯ÓêÔï ŠåÌÜàØàÌËíÈÖÜÃÑºÌ
ÊàÌ (Ctrl) 93,5  ÀðàÓ/ÀéäÖ Ì´ÌÉçñàÀ×Šà 145
-150 ÀðàÓ/ÀéäÖ,  DM Ë¯ãÌßÌçàæ×‹ÁÜÃ
NIAH (1995) ãÖß NRC (1988) ÅçàÖèÍÚï
Öî‹Ì ãÉŠ×ŠàÚïË¯âÝíàÌçàÓàËíÈÖÜÃÌ¸ ãÓŠÌÚï
ÆÜÈÁÜÃÑèÌÑºÌâÓìÜÃ; ÅßÌ´Ì Â×àÓÉ‹ÜÃ
ÀàÌËàÈÆ¸Ì ãÓŠÌÉç ñàÀ×Šà NIAH ãÖß
NRC Ë¯ãÌßÌçàæ×‹Ì´Ì ÅçàÖèÍÚïÑèÌÎèÍÎîÃ
ËàÈÆ¸ÌÖ×ÓÁÜÃÜàØàÌËíÈÖÜÃÑºÌÊàÌ
ÂìÀèÌÀèÍÜàØàÌÁÜÃÚïÖàÈÁÜÃÖà×âÝíà
99 ÀðàÓ/ÀéäÖ (Chanphone ãÖß Choke,
2004).

3.2 ÜàØàÌË¯ÀéÌæÈ‹

ÓêÂ×àÓÚàÇãÉÀÉŠàÃËàÃÈ‹àÌÅßÊéÉéÁÜÃ
ÄîËíÈÖÜÃÅçàÖèÍÀàÌÀéÌæÈ‹ÁÜÃËàÈãØ‹Ã
(DM) ãÖß ËàÈÆ¸ÌÖ×Ó (CP) (P<0,01) ãÉŠ
×ŠàÍ¡ÓêÂ×àÓãÉÀÉŠàÃËàÃÅßÊéÉéÁÜÃÄîËíÈ
ÖÜÃÁÜÃËàÈãØ‹Ã DM Ë¯ÀéÌæÈ‹ ÀèÍâÎêâÆèÌ
ÁÜÃÌçòàÙèÀÝŠàÃÀàÇ (P> 0,05) (ÉàÉßÖàÃ
4) ËàÈãØ‹Ã (DM) Ë¯ÀéÌæÈ‹åÌãÉŠÖß×èÌ
ÁÜÃåÍÓèÌÉ¿ÌãØ‹Ã, Ê³×ÅßæÉäÖ ãÖß Îß
ÅíÓÀèÌËèÃÅÜÃÔŠàÃ ãÓŠÌ 90, 29 ãÖß 116
ÀðàÓ/Óº ÉàÓÖçàÈèÍ (P<0,01) ÅÜÈÂŠÜÃÀèÍ
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6,5, 1,9 ãÖß 7,7% ÁÜÃËàÈãÎ‹Ã (DM) Ë¯
ÀéÌæÈ‹ËèÃÚíÈ. È‹×ÇÀàÌâÑ¯ÓÊ³×ÅßæÉäÖ Ûì
×ŠàåÍÓèÌÉ¿ÌåÅŠåÌÜàØàÌËíÈÖÜÃ ÄßåÅñ
ÈñÞ× Ûì ÎßÅíÓÀèÌÎßÀíÈ×ŠàÀàÌÀéÌÁÜÃÅèÈ
ÄßâÑ ¯ÓÁ ¹ÌÔ ŠàÃÓ êÂ×àÓÚàÇËàÃÅßÊéÉ é
(P<0,01). ÚïÄßÀéÌÜàØàÌæÈ‹ÛàÇÀ×ŠàÚïŠ
âÓ²ÜâÜíàåÍÓèÌÉ¿ÌãØ‹ÃÎßÅíÓÀèÍÊ³×ÅßæÉ
äÖåØ‹ÀéÌ (1.624 ÀðàÓ/×èÌ) ÅíÓËÞÍÀèÍ
1.361, 1.438 ãÖß 1.583  ÀðàÓ/×èÌ ÅçàÖèÍ
ÄîËíÈÖÜÃ Ctrl, CL, ST ÉàÓÖçàÈèÍ (P<0,01)
(ÉàÉßÖàÃ 4 ãÖß ÝïÍ 2) ÜàÈÄßâÎèÌÇ‹ÜÌ
×ŠàÜàØàÌË¯ÎßÅíÓÈ‹×ÇåÍÓèÌÉ¿Ì ãÖß Ê³×
ÅßæÉäÖ ÓêÂ×àÓÙ‹àÀéÌÀ×ŠàÜàØàÌË¯Í¡
É²ÓÈ‹×ÇÑìÈÜàØàÌÅèÈ ãÖß Â×àÓÅíÓÈïÌ
ÁÜÃÜàÓêäÌÜàÆêÈ (amino acid) ÄßÈêÀ×Šà
ãÖß âÝíàÅàÓàÈÜßËéÍàÇæÈ‹É²ÓÜêÀ×Šà Äçà
Ñ×À×éÉßÓéÌ, ãÝŠËàÈË¯ÓêÔï ŠåÌÜàØàÌÑºÌ
ÊàÌÌ´ÌÛîÈÙ‹ÜÇÖíÃåÌâ×ÖàâÀèÍÓ‹ÞÌæ×‹ ÔïŠ
åÌÅßÑàÍâÃ²ÜÌæÁÁÜÃÜàÀàÈÝ‹ÜÌÆî ŠÓÔï Š
Í ‹àÌâÝ íà, äÈÇÅßâÑàßãÓŠÌ× éÉàÓéÌâÜ
ãÖß ÜàØàÌË¯ÓêÅêÁÞ×ÄßÜîÈíÓæÎÈ‹×Ç×éÉß
ÓéÌâÜ ãÖß âÎèÌÅéñÃÀßÉî‹ÌåØ‹ÚïÀéÌÜàØàÌ
æÈ‹ÛàÇÁ¹Ì.

3.3 ÀàÌÇŠÜÇÜàØàÌ

Í¡Ó êÏ íÌÀßËíÍåÈƒ ÖßØ×ŠàÃÄ îË íÈÖÜÃ
(P>0,05) åÌÀàÌÇŠÜÇËàÈãØ‹ÃâÓ²ÜâÅêÓ
ÑìÈÜàØàÌÅèÈåÅŠåÌÜàØàÌÑºÌÊàÌ. ãÌ×
åÈÀ¡ÉàÓ ÀàÌÇŠÜÇæÌäÉðâÄèÌ (N) ÆçòàÑèÈÓê
Â×àÓÚàÇãÉÀÉŠàÃÀèÌ (ÉàÉßÖàÃ 5) Öß
Ø×ŠàÃÜàØàÌÑºÌÊàÌ (Ctrl) (85,1%)  ãÖß
ÜàØàÌË¯âÅêÓåÍÓèÌÉ¿Ì (CL) (83,3%) ãÖß
ÜàØàÌË¯âÅêÓÈ‹×ÇåÍÓèÌÉ¿ÌÀèÍÊ³×ÅßæÉ

äÖ (MIX) (83,4%) (P<0,05) Ç‹ÜÌ×ŠàÔïŠåÌ
ÑìÈÜàØàÌÅèÈÄßÓêâÇ²ÜåÇ (CF), âÇ²ÜåÇËêñ
Í¡ÖßÖàÇåÌÈŠàÃ (NDF) ãÖß âÇ²ÜåÇË¯Í¡
ÖßÖàÇåÌÀ íÈÅ ïÃÊ ‹àËÞÍåÅ ŠÜàØàÌÑ ºÌ
ÊàÌË¯Í¡âÅêÓÈ‹×ÇÑìÈÜàØàÌÅèÈ.

3.4 ÀàÌÅßÅíÓåÌäÉðâÄèÌ (N)

ÄßâØ èÌæÈ ò× ŠàÓ êÂ×àÓÚàÇãÉÀÉŠàÃÀ èÌ
ËàÃÈ‹àÌÅßÊéÉ éåÌÀàÌÀéÌæÈ‹ÁÜÃåÌäÉð
âÄèÌ (N), 20, 23, 24 ãÖß 25 ÀðàÓ/×èÌ Åçà
ÖèÍÄîËíÈÖÜÃ Ctrl, CL, ST ãÖß MIX ÉàÓ
ÖçàÈèÍ (P<0,05) (ÉàÉßÖàÃ 6) Ç‹ÜÌ×Šà
ÀàÌÀéÌæÈ‹ÁÜÃËàÈãØ‹Ã (DM) ÅïÃ ãÖß ÔïŠ
åÌÑìÈÜàØàÌÅèÈÎßÄîÍèÌËàÈåÌäÉðâÄèÌ
(N) ÅïÃÂìÀèÌÄßâÎèÌâÅ´ÌÅçàÑèÌÀèÌÖßØ×ŠàÃ
ÀàÌÅßÅíÓåÌäÉðâÄèÌãÉŠÖß×èÌ ãÖß ÜèÈ
ÉàÅŠ×ÌÁÜÃÑìÈÜàØàÌÅèÈË¯ÀéÌæÈ‹ËèÃÚíÈ
(ÝïÍ 2).

IV. ÅßÛîÍ
ÀàÌÅ³ÃâÅêÓåÍÓèÌÉ¿Ì ãÖß Ê³×ÅßæÉäÖË¯
ÎßÅíÓÀèÌåÅŠÜàØàÌÑºÌÊàÌ (ÜàØàÌÛèÀ)
Ë¯ÓêËàÈÆ¸ÌÉç ñàÆŠ×ÇâÝèÈåØ‹ÚïÀéÌÜàØàÌ
æÈ‹ÛàÇäÈÇÅßâÑàßâÓ²ÜÑìÈ 2 ÆßÌéÈÎß
ÅíÓÀèÌåÌÜèÈÉàÅŠ×Ì 50:50 ÀàÌÅßÅíÓåÌ
äÉðâÄèÌ (N) æÈ‹ÊìÀÎèÍÎîÃåØ‹ÈêÁ¹Ì äÈÇÓê
ÀàÌÀŠÞ×ÑèÌÀèÍÜàØàÌÑºÌÊàÌ (ÜàØàÌ
ÛèÀ) åÌâÓ²ÜÅßÙÜÃÑìÈÜàØàÌÅèÈãÍÍ
ÉàÓåÄ (adlibitum). ÆëñÃÄßâÎèÌÏíÌâÝèÈåØòÚï
ÓêÌç òàÙèÀâÑêòÓÁëòÌ.ñ
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×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

ì¾¨¡¾−  Ctrl  CL  ST  MIX 
 
DM   872  867  833  850 
CP   93.5  99.3  97  98.1 
CF   38.1  47.1  47  47 
NDF   219  225  230  227 
ADF   54  64  68  66 
Ash   35.6  37.8  37.0  37.4 
Ca   5.5  8.4  6.3  7.3 
P   7.5  9.5  7.2  8.3 
__________________________________________________________ 
 

V. âÜÀÀßÅàÌãÌÍËòàÇ

ÉàÉßÖàÃ 1: Åñ×ÌÎßÀÜÍËàÃâÂÓêÁÜÃÜàØàÌ (Àð/ÀÖ ÂéÈâÎèÌËàÈãØòÃ)

Ï¾¨À¹©:

Ctrl: ÜàØàÌÑìòÌÊàÌ;
CL: ÜàØàÌÑìòÌÊàÌ ãÖß åÍÓèÌÉíòÌåØòÀéÌÉàÓåÄ;
ST: ÜàØàÌÑìòÌÊàÌ ãÖß Êíñ×ÅßæÉäÖÅíÈåØòÀéÌÉàÓåÄ;
MIX: ÜàØàÌÑìòÌÊàÌåØòÀéÌÉàÓåÄ ãÖß (50:50) åÍÓèÌÉíòÌ ãÖß Êíñ×ÅßæÉ

äÖ åØòÀéÌÉàÓåÄ
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º¾¹¾−²œ−«¾−* ºñ©ª¾¦È¸− % DM CP CF  g/kg DM 
 

 

ì¾¨¡¾−¸ñ©«÷©ò® 

¦¾ìó   40  90 44,0   9,4    413 

»¿   20  85 17,2 23,8    195 

À¢í¾¯¼−   39  85 32,3   4,9    382 

¸òª½´ò−, Á»Èê¾© 0,5       5 

À¡õº   0,5       5 

ì¸´êñ¤Ïö©           100   93,5 38,1    1000 

Ä−ÂªëÀ¥ñ−      15,0 

¦È¸−¯½¡º®ê¾¤À£ ó́ **  
DM         872 
CP         93,5 
CF                                                                                                                38,1 
NDF         219 
ADF         54,0 
Ash         35,6 
Ca         5,5 
P         7,5 
 
 

ÉàÉßÖàÃ 2: ×èÈÊîÈéÍ ãÖß Åñ×ÌÎßÀÜÍËàÃÈòàÌâÂÓê ÁÜÃÜàØàÌÑìòÌÊàÌ

* : Control (Ctrl)
** : Calculated value (See Table 1)
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×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

ì¾¨¡¾−  Ctrl  CL  ST  MIX 
 
DM   872  867  833  850 
CP   93,5  99,3  97  98,1 
CF   38,1  47,1  47  47 
NDF   219  225  230  227 
ADF   54  64  68  66 
Ash   35,6  37,8  37,0  37,4 
Ca   5,5  8,4  6,3  7,3 
P   7,5  9,5  7,2  8,3 
__________________________________________________________ 
 

ÉàÉßÖàÃ 3: Åñ×ÌÎßÀÜÍËàÃâÂÓêÁÜÃÜàØàÌ (g/kg DM) **

** Calculated value (See Table 2)

Ïøê †¡ ò -º¾¹¾ - À¦ ó´© É¸¨Ã®´ ñ -ª í -  Áì½ « ‰¸¦½ÄªÂì
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     º¾¹¾−êö©ìº¤ # 
       Ctrl        CL             ST   MIX           SE          P-value 
 
¡ò−º¾¹¾−¦ö© g/d  

 º¾¹¾−Íñ¡ (Ctrl)        1561c         1598b        1782a         1729a         3,18  0.001 

 Ã®´ñ−ªí− 0            112              0             113   

 «‰¸¦½ÄªÂì¦ö© 0             0              125            109   

 ì¸´êñ¤Ïö©                  1561c        1710b       1907a         1951a          7,31  0,001 

¡ò−ê¾©Á¹É¤, g/d 

 º¾¹¾−Íñ¡                  1361c       1393b        1554a         1508a         8,73  0,001 

 Ã®´ñ−ªí− 0           90                  0             91   

 «‰¸¦½ÄªÂì¦ö© 0            0                29              25   

 ì¸´ê¾©Á¹É¤¢º¤¹ É̈¾ 0           90b             29c            116a   

 ì¸´êñ¤ê¾©Á¹É¤          361d        1483c        1583b        1624a          7,79  0,001 

 À¯óÀ§ñ−ê¾©Á¹É¤êñ¤Ïö©  0            6                   2              7 

 −ÕÎñ¡Ïø, kg                 41,5        43               40,5            41,5 

 ¡¾−¡ò−ê¼®¡ñ®−ÕÎñ¡   3,28      3,45             3,91           3,91          0,08  0,441 

Ä−ÂªùÀ−êñ¤Ïö©, g/d 20c         23b              24ab            25a                   0,44 0,001 

Â¯ëªò−, g/d (N*6.25)           126c      142b             149b          158a          6,02  0,001 

À¨ˆºÄ¨, g/d                           51,3       67,3             72,2           75,7   
NDF, g/d                               295        322              353            366  
Â¯ëªò−¢º¤, % ¢º¤ DMI    9,26      10,2             9,6             10,5    

À¨ˆºÄ¨, % ¢º¤ DMI            3,76      4,53             4,05            4,66 

NDF, % ¢º¤ DMI              21,67      23,1             22,7           24,3 
     

 

ÉàÉßÖàÃ 4: ÀàÌÀéÌÜàØàÌãÉñÖß×èÌ (ÂéÈâÎèÌËàÈãØòÃ) ãÖß äÎÕÉéÌ ÁÜÃÚïÖïÀÆÜÈ

a, b, c  Values within rows with different superscripts letters are  significantly different
(P<0.05); # see Table 2
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×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò

º¾¹¾−êö©ìº¤ # 
    Ctrl    CL     ST      MIX            SE P-value 
©÷È−©È¼¤Ä−ÂªëÀ¥ñ−, g/d  

 N ê†¡ò−Ä©É  20c 23b 24ab 25a           0,441        0,000 

 N Ã−º¾¥ö´ 3,0c 3,8b 3,7b 4,2a           0,065        0,000 

 N Ã−¨È¼¸ 5,9b 5,9b 6,6a 5,7b           0,174        0,002 

 N ¨Èº¨Ä©É 17c 19b 20ab 21a           0,441        0,000 

 À¯óÀ§ñ−¡¾−¨Èº¨ 84,9 83,5 84,8 83,2            0,459        0,033 

N ªö¡£û¾¤, g/d 11b 13a 14a 15a           0,503        0,000 

 % N ¡ò−Ä©É 55,3b 57,8b 57,3b 60,4a           1,360        0,034 

 % N ¨Èº¨Ä©É 65,2b 69,3b 67,6b 72,6a           1,360        0,034 
  
 

a, b, c    Mean within rows with different superscripts differ significantly (P <0,05); 

# see table 2. 

 

 
 

º¾¹¾−êö©ìº¤ # 
 

 Ctrl CL ST MIX       SE  P-value 
 
 
¡¾−¨Èº¨ê¾©Á¹É¤         80,6         79,3         80,3          79,5        0,521           0,238 

¡¾−¨Èº¨Ä−ÂªùÀ¥ñ−       85,1a        83,3b        84,7ab        83,4b      0,458           0,033 
         
 

a,  b,  c Means within rows with different superscripts differ significantly (P<0,05);  

# sees Table 2. 

 

ÉàÉßÖàÃ 5: ÀàÌÇñÜÇÜàØàÌÁÜÃÚï

ÉàÉßÖàÃ 6: ÀàÌÀéÌæÌäÉÕâÄèÌ, ÀàÌÇñÜÇ ãÖß ÉíÀÂòàÃ
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Basal diet, g/day CL, g/day ST, g/day Mixture, g/day

 DCL  FST    M           SE P-value 
 
%¡¾−¨Èº¨ê¾©Á¹É¤  58,9 65,7            65,0            19,3           0,964 

%¡¾−¨Èº¨Ä−ÂªùÀ¥ñ− 60,5             73,4            63,2            16,8           0,849 
 

 
DLC: Cassava foliages; FST: Fresh stylo; M: Mixture of DCL and FST 
a,  b,  c Means within rows with different superscripts differ significantly (P<0.05) 

 

ÉàÉßÖàÃ 7: ÀàÌÇñÜÇåÍÓèÌÉíòÌ, Êíñ×ÅßæÉäÖ ãÖß ÎßÅíÓËèÃÅÜÃÔñàÃ

ÝïÍ 1: åÍÓèÌÉíòÌËêñÀéÌæÈò ÂéÈâÎèÌËàÈãØòÃ (CL), Êíñ×ÅßæÉäÖÅíÈ
(ST) ãÖß ÎßÅíÓËèÃÅÜÃÔñàÃ (MIX) ãÖß ÜàØàÌÑìòÌÊàÌ (Ctrl)
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×àÖßÅàÌ ÀßÅéÀçà ãÖß ÎñàæÓò
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