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​ÅëÀÅà–æÖÇß–â×Öà–ÀàÌ–ÉèÈ–åÍ–ÓèÌÉ¿Ì–É¡–ÀèÍ–ÏíÌ–ÏßÖéÈ–åÍ
–ãÖß ÂîÌÂñà–ËàÈ–ÜàØàÌ

ÜáÓß–Öê –âÑèÃ–×é–æÖ–ÅîÀ1, Åî–ÀèÌ –ãÀ‹×–ØÌï–ÄèÌ1 –ãÖß –âÓËà ×èÌÌßÑèÈ2

ບົດຄັດຫຍໍ້

​ÀàÌ–Â¿ÌÂ×‹à–ËíÈ–ÖÜÃ–Â´ÃÌ¸ –âÑ²Ü–ÅëÀÅàæÖÇß–â×Öà–ÁÜÃ–ÀàÌ–ÉèÈ–åÍ–ÓèÌÉ¿ÌÉ¡–ÀèÍ–ÏíÌ–ÏßÖéÈ–
åÍ –ãÖß ÂîÌÂŠà–ËàÃ–È‹àÌ–ËàÈ–ÜàØàÌ–ÁÜÃ–ÓèÌ –äÈÇÌá–åÆ‹–ÀàÌ–ËíÈ–ÖÜÃÝïÍ–ãÍÍ Randomized 
complete block design (RCBD) ÎßÀÜÍ–Óê 2 Äî–ËíÈ–ÖÜÃ– Âì: Äî–ËíÈ–ÖÜÃ 1: –âÖ¯–ÓÉèÈ–åÍ–ÓèÌÉ¿Ì–
Â´ÃËá–ÜéÈ–ÜàÇî 2 –âÈìÜÌ (IC2) ÄàÀ–Ì´ÌÉèÈ–ËîÀƒ 2 –âÈìÜÌ (–âÊéÃ 8 –âÈìÜÌ). Äî–ËíÈ–ÖÜÃ 2: âÖ¯–ÓÉèÈ–åÍ–
ÓèÌÉ¿Ì–Â´ÃËá–ÜéÈ–ÜàÇî 4 –âÈìÜÌ (IC4) ÄàÀ–Ì´ÌÉèÈ–ËîÀƒ 2 –âÈìÜÌ (–âÊéÃ 8 –âÈìÜÌ). –Ìá–åÆ‹–ÓèÌÉ¿Ì–ãÌ×–
ÑèÌ Rayong 5 (RY5) ÎïÀ–åÌ–ãÉŠÖß–ãÎÃ–ËíÈ–ÖÜÃ–Ë¯–Óê–ÁßÙàÈ 5x10 –ãÓèÈ. ÐîñÌ×éËßÇàÅàÈÅïÈ 
(46-00-00) –æÈ‹–Ìá–åÆ‹–åÌ–ÜèÈÉà 150 Àé–äÖ–/–âÝèÀÉà ÛèÃ–ÄàÀ–ÀàÌ–ÎïÀÓèÌÉ¿Ì. 

ÏíÌ–ÀàÌ––ËíÈ–ÖÜÃ–Â´ÃÌ¸ÑíÍ–×Šà ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–åÌ–ÀàÌ–ÉèÈ–ãÉŠÖßÂ´Ã –ãÓŠÌ–Óê–Â×àÓ–ãÉÀ–
ÉŠàÃ–ËàÃ–È‹àÌ–ÅßÊéÉé– åÌ–ÖßÈèÍ–ÂŠà (p<0.05). –åÌ–ÀàÌ–ÉèÈ–åÍ–ÓèÌÉ¿Ì– (IC2) ÏíÌ–ÏßÖéÈ–åÍ–âÎèÌ–ËàÈ–
ãØ‹Ã (DM) ÅïÃ–ÅîÈ–ãÓŠÌ–æÈ‹–ÄàÀ–ÀàÌ–ÉèÈ–Â´ÃËê 2 (H2) –ãÖß Éœ–ÅîÈ–åÌ–ÀàÌ–ÉèÈ–Â´ÃËê 4 (H4) Óê–ÄáÌ×Ì 
3.2 –ãÖß 1.2 –äÉÌ/–âÝèÀÀÉà, ÉàÓ–ÖáÈèÍ. Åñ×Ì–ÀàÌ–ÉèÈ–åÍ –(IC4) ÏíÌ–ÏßÖéÈ–åÍ–âÎèÌ (DM) ÅïÃ–ÅîÈ 
–ãÓŠÌ–ÀàÌ–ÉèÈ–Â´ÃËê 1 (H1) Óê–ÄáÌ×Ì 3.3 –äÉÌ/–âÝèÀÉà –ãÖß Éœ–ÅîÈ–åÌ–ÀàÌ–ÉèÈ–Â´ÃËê 3 (H3) Óê–Äá 
Ì×Ì 1.2 –äÉÌ/–âÝèÀÉà. ÀàÌ–ÅëÀÅà–æÖÇß–ÀàÌ–ÉèÈ–åÍ–ÓèÌÉ¿Ì–Â´ÃÌ¸ÑíÍ–×Šà ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–
ãÓŠÌ–Û‡îÈ–ÖíÃ–ÉàÓ–ÄáÌ×Ì–Â´ÃÁÜÃ–ÀàÌ–ÉèÈ. Åñ×Ì–ÏíÌ–ÏßÖéÈ–Ö×ÓÁÜÃ–åÍ–ÓèÌ–ÓèÌÉ¿Ì– ËèÃ–ÅÜÃ–Äî–ËíÈ 
ÖÜÃ (IC2) –ãÖß (IC4) –ãÓŠÌ–Í¡–Óê–Â×àÓ–ãÉÀ–ÉŠàÃ–ËàÃ–È‹àÌ–ÅßÊéÉé (p>0.05) Óê–ÄáÌ×ÌÖ×ÓãÓŠÌ 
7.1 –ãÖß 6.5 –äÉÌ/–âÝèÀÉà, ÉàÓ–ÖáÈèÍ. Åñ×Ì–âÇºÜ–æÇ (NDF, ADF, ADL) –ãÓŠÌ–Óê–Â×àÓ–ãÉÀ–
ÉŠàÃ–ËàÃ–È‹àÌÅßÊéÉé (p<0.05). –åÌ–Äî–ËíÈ–ÖÜÃ (IC4) Óê–âÇºÜ–æÇÅïÃ–À×Šà (IC2) –äÈÇ–Åß–âÑàß–ãÓŠÌ–
ÀàÌ–ÉèÈ–Â´ÃËê 1 ÓêÂŠà–ÅïÃ–âÊéÃ (56.4, 37.5 –ãÖß 14.6%, ÉàÓ–ÖáÈèÍ) –ãÉŠ–×Šà ËàÈ–äÎðÉêÌ–åÌ–Äî–ËíÈ–
ÖÜÃ (IC2) –ãÓŠÌ–Óê–ÖßÈèÍ–ÅïÃ–À×Šà –ãÖß ÅïÃ–âÊéÃ (21.5%). 

Âá–ÅáÂèÌ: ÓèÌÉ¿Ì (RY5); –æÖÇß–â×Öà–ÁÜÃ–ÀàÌ–ÉèÈ; ÏíÌ–ÏßÖéÈ–åÍ; ÂîÌÂŠà–ËàÈ–ÜàØàÌ

  
1ÅïÌ–Â¿ÌÂ×‹à–ÀàÌ–Ö‹ÞÃÅèÈ, Åß–Êà–ÍèÌ– Â¿ÌÂ×‹à– ÀßÅéÀá –ãÖß ÎŠà–æÓ‹ ãØñÃÆàÈ,  ÀßÆ×Ã– ÀßÅéÀá –ãÖß ÎŠà–æÓ‹
2ÂßÌß (TROFREC) ÓßØà×éËßÇà–æÖ– Àß–âÅÈ–ÅàÈ–ÁÜÌ–ãÀÌ, Îß–âËÈ–æË.
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Study on effect of harvesting frequency on cassava hay 
production and its nutritive value

Ammaly Phengvilaysouk1, Soukanh Keonouchanh1 and Metha Wanapat2

 
Abstract

This experiment was carried out to investigate the effect of harvesting frequency on yield and 
nutritive value of cassava foliage. It was arranged in a Randomized complete block design (RCBD). 
Two treatments were two different ages of cassava foliage of initial harvesting, at 2 and 4 months; 
(IC2) and (IC4). The subsequent harvestings for both were at every 2 months until the cassava foliage 
was 8 months old. Cassava Rayong 5 (RY5) was cultivated as a monoculture for all plots; each plot 
was 5x10 m (50 m2), and 150 kg/ha of commercial fertilizer (46-0-0, N-P-K) was applied to cassava 
crop at the start. 

The results showed that cassava foliage yield was significantly different (P<0.05) among harvesting 
times within the treatments. For the initial harvesting at (IC2), dry matter (DM) yield was highest 
in the second harvest (H2) and was lowest in the fourth harvest (H4) (3.2 and 1.2 tonnes/ha, 
respectively). For the treatment of initial harvesting at (IC4), DM yield was greatest in the first 
harvest (H1) (3.3 tonnes/ha) and was lowest in the third harvest (H3) (1.2 tonnes/ha). The foliage 
yield at each harvesting time significantly decreased (p<0.05) with the crop age. However, total DM 
yield was not significantly different among treatments. Total DM yields of IC2 and IC4 were 7.1 and 
6.5 tonnes/ha, respectively. The fiber contents, NDF, ADF and ADL, were significantly (p<0.05) 
higher in IC4 than IC2, especially in the first harvest (H1) (56.4, 37.5 and 14.6%, respectively). In 
contrast, CP was significantly higher in IC2 and up to (21.5%). 

Keywords: Cassava (RY 5); initial harvesting; cassavahay production; chemical composition

1Livestock Research Center, National Agriculture and Forestry Research Institute, Ministry of Agriculture 
and Forestry, Vientiane, Lao PDR.
2Tropical Feed Resources Research and Development Center (TROFREC), Department of Animal Science, 
Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand.
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ÍíÈ–Ìá

ÓèÌÉ¿Ì (Minihot esculenta, Crants) 
–ãÓŠÌ–ÑìÈ–ÆßÌéÈØí×Ë¯–ÎïÀ–ÔŠàÃ–Û×ÃÛàÇ –åÌÎß– 
âËÈ–âÁÈÝ‹ÜÌ. ÑìÈ–ÆßÌéÈ–Ì¸ ÅàÓàÈ–ÎèÍäÉ 
–æÈ‹–Èê– åÌ–ÈéÌ–Ë¯–Óêê–Â×àÓ–ÜîÈíÓÅíÓÍïÌ–Éœ, Åà 
ÓàÈËíÌ–ËàÌ–ÀèÍ–Â×àÓ–ãØ‹Ã–ãÖ‹Ã –ãÖß Ñß 
ÇàÈæÈ‹Èê (Chantaprasam and Wanapat, 
2003). –åÌ–Îß–âËÈ–Öà×– æÈ‹–Óê–ÀàÌ–ÎïÀ–ÓèÌÉ¿Ì 
–ÛàÇ–ãÌ×–ÑèÌ Æ±Ã–ÎßÀÜÍ–Óê: ÓèÌ–ãÈÃ, ÓèÌ 
–âÛìÜÃ –ãÖß –ãÌ×–ÑèÌ–Ü²Ìƒ– Ë¯–ÎïÀ–âÑ²Ü–Ìá–åÆ‹–
âÎèÌ–ÜàØàÌ–ÅèÈ (Biodiversity Country 
Report, 2003). –äÈÇ–Ë³×–æÎ ÀàÌ–ÎïÀ–ÓèÌÉ¿Ì–– 
ãÓŠÌ–ÎïÀ–âÑ²Ü–ÏßÖéÈ–Øí× âÑ²Ü–âÎèÌ–ãÛŠÃÜà 
ØàÌ–ÑßÖèÃÃàÌ––åØ–ò–ãÀŠ–ÂíÌ– –ãÖß ÅèÈ. Åñ×Ì–åÍ 
–ÓèÌÉ¿Ì–ãÓŠÌ–âÎèÌ–ÅñéÃ–âÅÈ–âÛìÜ–åÌ–â×Öà–âÀèÍ–Àï‹ –
Øí× (Vongsamphanh, 2003). –âÊéÃÔŠàÃ–åÈ–À¡ 
ÉàÓ –åÍ–ÓèÌÉ¿Ì –ãÓŠÌ–Óê–Â×àÓ–ÅáÂèÌÅáÖèÍ– 
Ìá–åÆ‹–âÎèÌ–ÜàØàÌ–ÅèÈ ÁÜÃ–Æà×–ÀßÅéÀÜÌ. 
âÆéñÃÎßÀÜÍ–Óê–ËàÈ–äÎðÉêÌÅïÃ ÜêÃ–ÉàÓ–ÀàÌ–
ÖàÇ–ÃàÌ–ÁÜÃ Allen (1984) –åÍ–ÓèÌÉ¿Ì–Îß 
ÀÜÍ–Óê–ËàÈ–äÎðÉêÌ ÎßÓàÌ (16.7 Øà 
39.8%) –ãÖß Óê–ËàÈ–Üà–Óê–äÌ–ÜàÆê–È Ë¯–ÄáâÎèÌ 
(Essential amino acid) –åÌ–ÄáÌ×Ì–Ë¯–åÀ‹–
ÂÞÃÀèÍ–Ê³×–âÛìÜÃÎ³Ì (Atchara Limsila et 
al., 2002). –ãÉŠ–×Šà È‹àÌ–ÖíÍ–ÁÜÃ–åÍ–ÓèÌÉ¿Ì–
ãÓŠÌ–ÎßÀÜÍ–Óê–ËàÈæÝäÈðæÆÔàæÌ ãÖß 
ËàÈ (Condensed tannins) Ê‹à×Šà –Ìá–åÆ‹–åÌ 
ÜàØàÌ–ÅèÈ–ÎßÖéÓàÌ–Ë¯–ÅïÃ Äß–âÝèÈ–åØ‹ÀàÌ–ÀéÌ–
ÜàØàÌ–æÈ‹ ãÖß ÀàÌ–ÇŠÜÇ–ÜàØàÌ –Ûî‡È–ÖíÃ 
(Reed et al., 1982; Onwuka, 1992).

–åÌÎèÈÄîÍèÌ –æÈ‹–Óê–ÌèÀ–Â¿ÌÂ×‹à–ÄáÌ×Ì–
Û×Ã–ÛàÇ –åÌ–ÁíÃ–âÁÈ–Îß–âËÈ–ÜàÆê– æÈ‹–âÝèÈ–ÀàÌ–

Â¿ÌÂ×‹à–ËíÈ–ÖÜÃ–ÀŠÞ×–ÀèÍ–ÓèÌÉ¿Ì –åÌ–ÝïÍ–ãÍÍ––
ÀàÌ–ÏßÖéÈ–ãÍÍ–ÎßÅíÓ–ÎßÅàÌ (ÀàÌ–ÎïÀÐèÃ 
–ãÖß Ö‹ÞÃÅèÈ) –âÆ¨Ì–ÈÞ×–ÀèÌ Preston (2002) 
–æÈ‹–ÖàÇ–ÃàÌ–×Šà ÓèÌÉ¿Ì–ãÓŠÌ–Óê–ÔŠàÃ–Û×ÃÛàÇ 
–Ë¯ÅàÓàÈ–Ìá–åÆ‹–âÎèÌ–ãÛŠÃ–ÜàØàÌ–ÅèÈ. È¨ÃÌ´Ì 
Â×àÓ–ÜàÈ–ÅàÓàÈ –åÌ–ÀàÌ–Ìá–åÆ‹–åÍ–ÓèÌÉ¿Ì– 
ãØ‹Ã–Ë¯– Wanapat et al. (1997) –ãÖß Wanapat 
(2000a; 2000b) –æÈ‹–ÖàÇ–ÃàÌ–×Šà ÀàÌ–ÎïÀ–ÓèÌ 
É¿ÌÏßÖéÈ––åÍ–ÓèÌÉ¿Ì–ãØ‹Ã– âÑ²Ü–Ìá–åÆ‹âÎèÌÜà 
ØàÌ–âÅêÓËàÈ–äÎðÉêÌ ÅàÓàÈ–ÆŠ×Ç–âÑ¯ÓÀàÌ– 
ÇŠÜÇ–ÜàØàÌ–ÁÜÃ–ÅèÈ–åØ‹–ÅïÃ–Á¹Ì–. Øí×–ÓèÌÉ¿Ì–
ÎßÀÜÍ–È‹×Ç–ËàÈ–ãÎòÃ–ÅïÃ Ë¯–âÎèÌ–ãÛŠÃÑßÖèÃ 
ÃàÌ–Ë¯–ÅáÂèÌ (Wanapat, 2001). ×éËê–ÀàÌ–ÎïÀ–
ÓèÌÉ¿Ì–âÑ²Ü–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–ãØ‹Ã– ãÓŠÌÛèÃ–
ÄàÀ–ÎïÀæÈò 3 Øà 4 –âÈìÜÌ ÅàÓàÈ–ÉèÈ–âÜíà–
Åñ×Ì–Ë¯–âÎèÌ–ÅêÁÞ× ãÖß ÉèÈ–ÅïÃ–ÄàÀ–Ù‹àÈéÌ–
ÎßÓàÌ 30 ÆèÃ–Éê–ãÓèÈ –ãÖß ÅàÓàÈ–ÉèÈ–ËîÀƒ 
2 Øà 3 –âÈìÜÌ –åÌ–æÖÇß–â×Öà 1 Îê. ÀàÌ–ÎïÀ–
ÓèÌÉ¿Ì–âÑ²Ü–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–ãØ‹Ã– ÅàÓàÈ–
ÆŠ×Ç–Û‡îÈÎßÖéÓàÌ– ÁÜÃ–ËàÈ–ÂÜÌ–âÈÌ–âË–Ì 
ÌêÌ– ãÖß –æÈ‹–ÜàØàÌ–Ë¯–Óê–ËàÈäÎðÉêÌÅïÃ –âÊéÃ 
(25% CP ÁÜÃ–ËàÈ–ãØ‹Ã) (Wanapat, 2003). 
––âÑ²Ü–ÅëÀÅà–ØàãÌ×–ÑèÌ–ÓèÌÉ¿ÌË¯–åØ‹–ÏíÌ–ÏßÖéÈ–
ÅïÃ– ãÖß âÉèÀÌéÀ–×éËê–ÀàÌ–ÎïÀË¯âÚàßÅíÓ ãÓŠÌ–
Óê–Â×àÓ–ÅáÂèÌ (Wenquan Wang, 2002).

–ÅßÌ´Ì, ÄîÈÎßÅíÃ–ÁÜÃ–ÀàÌ––ËíÈ–ÖÜÃ–
åÌ–Â´ÃÌ¸ –âÑ²Ü–ÅëÀÅà–æÖÇß–â×Öà–ÁÜÃ–ÀàÌ–ÉèÈ–
åÍ–ÓèÌÉ¿Ì Â´ÃËá–ÜéÈ– ÜàÇî 2 –ãÖ–ß 4 –âÈìÜÌ 
–ãÖß –ÄàÀ–Ì´Ì ÉèÈ–ËîÀƒ 2 –âÈìÜÌ Ë¯–Óê–ÏíÌ–É¡–ÏíÌ–
ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–ãØ‹Ã –ãÖß ÂîÌÂŠà–ËàÃ–È‹àÌ–
ËàÈ–ÜàØàÌ–ÁÜÃ–ÓèÌ ÑàÇ–åÉ‹–âÃ²ÜÌ–æÁ–ÁÜÃ–
ÅïÌ–Â¿ÌÂ×‹à–ÀàÌ–Ö‹ÞÃÅèÈ ÅÎÎ Öà×. 
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ÜîÎßÀÜÌ –ãÖß ×éËê–ÀàÌ

1. ÅßÊàÌ–Ë¯ –ãÖß ÑïÓ–ÜàÀàÈ

ÀàÌ–Â¿ÌÂ×‹à–ËíÈ–ÖÜÃ–Â´Ã–Ì¸– æÈ‹–ÄèÈÉ´Ã 
ÎßÉé–ÍèÈ –ÔïŠ–ÅïÌ–Â¿ÌÂ×‹à–ÀàÌ–Ö‹ÞÃÅèÈ ØŠàÃÄàÀ– 
ÌßÂÜÌÛ×Ã–×ÞÃ–ÄèÌ– æÎ–ËàÃ––âÖÀËê 13 –âÙìÜ 
ÎßÓàÌ 44 ÀÓ ÀàÌ–ËíÈ–ÖÜÃ–ãÓŠÌ––åÌ–ÅßÑàÍ––
ÈéÌÆàÇ–ãÀÓ–ÉíÓ –ãÖß ÓêÂŠà pH 4-5 Óê–Â×àÓ–
ÅïÃ–ÄàÀ–ÖßÈèÍ–Ù‹à–ÌŸ–Ëß–âÖ ÎßÓàÌ 150 
ãÓèÈ. ÎßÀÜÍ–Óê 2 ÖßÈï Âì: ÖßÈï–ãÖ‹Ã–âÖ¯–ÓãÉŠ– 
âÈìÜÌÑßÄéÀ –Øà –âÈìÜÌ–âÓÅà –ãÖß ÖßÈïÐíÌ 
–âÖ¯–Ó–ãÉŠ–âÈìÜÌ–ÑëÈÅßÑà –Øà –âÈìÜÌ–ÉîÖà Óê–Îß 
ÖéÓàÌ–ÌŸ–ÐíÌ–Åß–âÖŠÇ ÎßÓàÌ 1,600 ÓÓ/Îê. 
ÜîÌØßÑïÓ–Åß–âÖŠÇÉçñàÅîÈ –ãÖß ÅïÃ–ÅîÈ–ÎßÓàÌ 
15oC –ãÖß 30oC, ÉàÓ–ÖáÈèÍ. –æÖÇß–â×Öà–
ÁÜÃ–ÀàÌ–ËíÈ–ÖÜÃ –ãÓŠÌ–ÔïŠ–åÌ–ÖßØ×ŠàÃ–âÈìÜÌ–
ÓêÌà –Îê 2006 Øà– âÈìÜÌ–ÓèÃÀÜÌ– Îê 2007.

2. ÝïÍ–ãÍÍ–ÁÜÃ–ÀàÌ–ËíÈ–ÖÜÃ

ÀàÌ–Â¿ÌÂ×‹à–ËíÈ–ÖÜÃ– ãÓŠÌ–æÈòÌá–åÆ‹–
ÝïÍ–ãÍÍ–ÅîŠÓ–âÎèÌ–ÀîŠÓ (Randomized complete 
block design) ÎßÀÜÍ–Óê 2 Äî–ËíÈ–ÖÜÃ –ãÖß 6 
ÆŸ. Äî–ËíÈ–ÖÜÃ– ÎßÀÜÍ–Óê––È¨ÃÌ¸:

•	 IC2 =  æÖÇß–â×Öà–ÉèÈ–åÍ–ÓèÌÉ¿Ì 		
	        2 – âÈìÜÌ ÉàÓ–È‹×Ç–ÀàÌÉèÈ –		
             ËîÀƒ 2 –âÈìÜÌ ÄíÌ–âÊéÃ 8 –âÈìÜÌ.

•	 IC4=   æÖÇß–â×Öà–ÉèÈ–åÍ–ÓèÌÉ¿Ì     		
          4 –âÈìÜÌ ÉàÓ–È‹×Ç–ÀàÌ–ÉèÈ–  		
          ËîÀƒ 2 –âÈìÜÌ ÄíÌ–âÊéÃ 8 –âÈìÜÌ.

3. ÀàÌ–ÀßÀÞÓ–ÈéÌ –ãÖß ×éËêÀàÌ–ÎïÀ

æÈ‹–ÈéÌæÊ –ãÖß –ãÍŠÃ–ÜÜÀ–âÎèÌ 12 ãÎÃ 

ËíÈ–ÖÜÃ –ãÉŠÖß–ãÎÃ–Óê–âÌºÜË¯ 5x10 –ãÓèÈ. 
ÓèÌÉ¿Ì–ãÌ×–ÑèÌ RY5 ––æÈ‹–âÖ¯–ÓÎïÀ–É¿Ì–ÖßÈïÐíÌ 
(–âÈìÜÌ–ÓêÌà). Ìá–åÆ‹–Ë‹ÜÌ–ÑèÌ–Ë¯–Óê–Â×àÓ–Çà× 
15-20 ÆèÃ–Éê–ãÓèÈ ÁßÙàÈÂ×àÓ–ØñàÃÀàÌÎïÀ 
ãÉŠÖß–ãÎÃ–ËíÈ–ÖÜÃãÓŠÌ 90x60 ÆèÃ–Éê–ãÓèÈ–. 
–æÈ‹–âÅÇØÇ‹à–ãÎÃ–ËíÈ–ÖÜÃ–ËîÀƒ–âÈìÜÌ –ãÖß 
–åÅñ–ÐîŠÌ–âÂÓê ÅïÈ (46-00-00) åÌ–ÜèÈÉà 150 
Àé–äÖ/–âÝèÀÉà ÛèÃ–ÄàÀ–ÀàÌÎïÀ–.

4. ÀàÌ–ÉèÈ–åÍ–ÓèÌÉ¿Ì  –ãÖß ×é–åÄ–ËàÃ–âÂÓê

–åÍ–ÓèÌÉ¿Ì–ËêñæÈ‹–ÉèÈ ÓêÜàÇî 2 –âÈìÜÌ 
(IC2) –ãÖß 4 –âÈìÜÌ (IC4) ÛèÃ–ÄàÀ–ÎïÀ –ãÖß 
ÉèÈ–ËîÀƒ 2 –âÈìÜÌ–ÄíÌ–âÊéÃ 8 –âÈìÜÌ. Äî–ËíÈ–
ÖÜÃ (IC2) ÉèÈ–åÍ–ËèÃ–ÚíÈ 4 Â´Ã. –åÌ–ÀàÌ–ÉèÈ–
ãÉŠÖßÂ´Ã ÓèÌÉ¿Ì–ÓêÂ×àÓÅïÃ 90-120 ÆèÃ–Éê–
ãÓèÈ –ãÖß ÉèÈ–ÅïÃ–ÄàÀ–Ù‹àÈéÌ–ÎßÓàÌ 40-60 
ÆèÃ–Éê–ãÓèÈ. Äî–ËíÈ–ÖÜÃ (IC4) ÉèÈ–ËèÃ–ÚíÈ 3 Â´Ã 
ÀàÌ–ÉèÈ–ãÉŠÖßÂ´Ã ÓèÌÉ¿Ì–ÓêÂ×àÓÅïÃ 150-
180 ÆèÃ–Éê–ãÓèÈ ãÖß ÉèÈ–ÅïÃ–ÄàÀ–Ù‹àÈéÌ 80-
100 ÆèÃ–Éê–ãÓèÈ ÉèÈ–âÜíà–ÑÞÃ–Åñ×Ì–ÅêÁÞ×. ÀàÌ–
ÉèÈ–åÍ–ÓèÌÉ¿Ì –ãÓŠÌÉèÈåÌ–ÉÜÌ–âÆ¿à 08:00 
Øà 10:00 –äÓÃ ––ãÖß –æÈ‹–ÆèñÃ–ÌŸÙèÀ–åÍ–ÓèÌÉ¿Ì–
ÅíÈ– åÌ–ãÉŠÖß–ãÎÃ–ËíÈ–ÖÜÃ–.

Éí×ÔŠàÃ–åÍ–ÓèÌÉ¿Ì 1 Àé–äÖ –æÈ‹–ÅîŠÓ–âÜíà–
åÌ–ãÉŠÖß–ãÎÃ–ËíÈ–ÖÜÃ –ãÖß –ãÍŠÃ–Éí×ÔŠàÃ––
ÜÜÀâÎèÌ 2 Åñ×Ì, Åñ×Ì–Ëê 1 –âÑ²Ü–ÂéÈ–æÖñ–Øà–
âÎê–âÆèÌ–ÁÜÃ–åÍ –ãÖß ÖáÉ¿Ì. Åñ×Ì–Ëê 2 âÑ²Ü–×é–
âÂàß–Øà–ËàÈ–ãØ‹Ã (dry matter), ËàÈâÊíñà 
(ash) –ãÖß ËàÈ–Æ¸Ì (crude protein) ÜêÃ–ÉàÓ–
ÀàÌ–×é–âÂàß–ÁÜÃ (AOAC, 1990). –âÇºÜ–æÇ 
(NDF, ADF –ãÖß ADL) –æÈ‹–Ìá–åÆ‹–×éËê–ÀàÌ 
–ÁÜÃ Goering and Van Soest (1970). ËàÈ 
Condensed tannins ÔïŠ–åÌ–åÍ–ÓèÌÉ¿Ì–ãÓŠÌ–×é–
âÂàß–äÈÇ Vanillin-HCL method (Burns, 
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1971 Ìá–åÆ‹ Wanapat and Poungchompu 
(2001).

5. ÀàÌ–×é–âÂàß–Á§–ÓïÌ–ËàÃ–È‹àÌ–ÅßÊéÉé

Á§–ÓïÌ–ãÓŠÌ–æÈ‹–×é–âÂàß–ÂŠà–Åß–âÖŠÇ –ãÖß 
Â×àÓ–ÏèÌ–ãÎÁÜÃ (ANOVA) ÜêÃ–ÉàÓ–ÝïÍ–
ãÍÍ RCBD –åÌ–ÀàÌ–Ìá–åÆ‹ (General Linear 
Model) ÁÜÃ Minitab Software Version 
Release 13 (2003). ÂŠà–Åß–âÖŠÇÁÜÃ–ãÉŠÖß–
Äî–ËíÈ–ÖÜÃ– ãÓŠÌ–ÅíÓ–ËÞÍ–ÂŠà–Â×àÓ–ãÉÀ–ÉŠàÃ–
ËàÃ–È‹àÌ–ÅßÊéÉé– åÌ–ÖßÈèÍ–ÂŠà (P<0.05) –äÈÇ 
–Ìá–åÆ‹–×éËê–ÀàÌ–ÁÜÃ (Tukey’s pairwise). ×éËê 
ÀàÌ–ãÓŠÌ–ÜêÃ–ÉàÓ: 

Yij = µ +Bi + Tj + Eij

È¨ÃÌ´Ì: 

Yij = Observation in block i (I=1-6) 
ãÖß treatment j (j=1-2), 

µ 	 = Overall mean, 
Bi 	 = Block effect, 
Tj 	 = Treatment effect, 
Eij 	 = Error.

ÏíÌ–æÈ‹–ÝèÍ

1. ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–ãØ‹Ã

ÀàÌ–ÉèÈ–åÍ–ÓèÌÉ¿Ì (IC2) ÏíÌ–ÏßÖéÈ–åÍ–
âÎèÌ–ËàÈ–ãØ‹Ã–ãÓŠÌ–ÅïÃ–ÅîÈ– æÈ‹–ÄàÀ–ÀàÌÉèÈ–
Â´ÃËê 2 (H2) Óê 3.2 –äÉÌ/–âÝèÀÉà. Åñ×Ì 
ÀàÌ–ÉèÈ– (IC4) ÏíÌ–ÏßÖéÈ–ÅïÃÅîÈ –ãÓŠÌ 3.–3 
–äÉÌ/–âÝèÀÉà –åÌ–ÀàÌ–ÉèÈ–Â´ÃËê 1 (H1). ÄàÀ 
ÀàÌËíÈÖÜÃÂ´ÃÌ¸ÑíÍ×Šà ÀàÌÉèÈåÍÓèÌÉ¿Ì 

Ë¯ÓêÜàÇî 4 âÈìÜÌ ÛèÃÄàÀÀàÌÎïÀ ãÓŠÌåØ‹ 
ÏíÌÏßÖéÈåÍÅïÃÅîÈ. ãÉŠ×Šà ÏíÌÏßÖéÈåÍÓèÌ 
É¿Ì ÓêÀàÌÑí×ÑèÌÀèÍÀàÌÄßâÖêÌâÉêÍäÉ 
ÁÜÃÖáÉ¿Ì Ê‹à×ŠàÖáÉ¿ÌÓêÛàÇ À¡ÄßâÝèÈåØ‹ 
ÏíÌÏßÖéÈåÍÛàÇ. âÊéÃÔŠàÃåÈÀ¡ÉàÓ ÏíÌÏß 
ÖéÈ–Ö×ÓÁÜÃ–åÍ–ÓèÌÉ¿Ì–âÎèÌ–ËàÈ–ãØ‹Ã –ËèÃ 2 
Äî–ËíÈ–ÖÜÃ IC2 –ãÖß IC4 ––ãÓŠÌ–Í¡–Óê–Â×àÓãÉÀ 
–ÉŠàÃËàÃ–È‹àÌ–ÅßÊéÉé (p<0.05) ÏíÌ–ÏßÖéÈåÍ 
ãØ‹Ã ãÓŠÌ (7.1 ÀèÍ 6.5 –äÉÌ/–âÝèÀÉà, ÉàÓ–
ÖáÈèÍ) Åß–ãÈÃ–åÌ–ÉàÉßÖàÃ–Ëê 1.  

2. ÂîÌÂŠà–ËàÃ–È‹àÌ–ËàÈ–ÜàØàÌ

ÜíÃ –Îß–ÀÜÍ–ËàÃ –È ‹àÌ–ËàÈ–ÜàØàÌ 
–ÁÜÃ–åÍ–ÓèÌ–ÉíÌ–ãØ‹Ã–Ë¯ –æÈ‹–ÄàÀ–ÀàÌ–Â¿ÌÂ×‹à–
ËíÈ–ÖÜÃÂ´ÃÌ¸– æÈ‹–Åß–ãÈÃ–åÌ–ÉàÉßÖàÃ Ëê 2. 
ËàÈ–äÎðÉêÌ (CP) ÁÜÃ–åÍ–ÓèÌÉ¿Ì–ÓêÂŠà–ÔïŠ– Öß 
Ø×ŠàÃ 19.7 Øà 22.2%. ÖßÈèÍ–ÁÜÃ––âÇºÜ–æÇ 
Ë¯–Óê–ÔïŠ–åÌ–åÍ–ÓèÌÉ¿Ì– ãÓŠÌ–Óê–ÏíÌ–ÀßËíÍ–ÄàÀÜà 
ÇîÁÜÃ–ÀàÌ–ÉèÈ–åÍ–ÓèÌÉ¿Ì– Ë¯–ãÉÀ–ÉŠàÃ–ÀèÌ. åÌ 
ÀàÌÉèÈåÍÓèÌÉ¿ÌÂ´ÃËê 1 ÜàÇî 4 âÈìÜÌ ÑíÍ 
×Šà ÄßÓêÜíÃÎßÀÜÍÁÜÃâÇºÜæÇÅïÃÀ×ŠàÀàÌ 
ÉèÈÜàÇî 2 âÈìÜÌ. åÌËàÃÀíÃÀèÌÁòàÓ ÀàÌ 
ÉèÈåÍÓèÌÉ¿ÌÜàÇî 2 âÈìÜÌ ãÓŠÌÓêËàÈäÎð 
ÉêÌÅïÃÀ×ŠàÀàÌÉèÈÜàÇî 4 âÈìÜÌ. ÜàØàÌ 
ÅèÈÂîÌÌßÑàÍÈê ãÓŠÌÉ‹ÜÃÎßÀÜÍÓêËàÈ 
äÎðÉêÌÅïÃ âÊéÃÔŠàÃåÈÀ¡ÉàÓ ÜàÇîÁÜÃÑìÈ 
ãÓŠÌÑí×ÑèÌâÊéÃÖßÈèÍÁÜÃËàÈÜàØàÌ. 
Åñ×ÌËàÈ Condensed tannins (CT) –åÌ–åÍ–
ÓèÌ–É¿Ì–ãØ‹Ã ÁÜÃ–Äî–ËíÈ–ÖÜÃ IC2 –ãÖß IC4 
–ãÓŠÌ 3.6 –ãÖß 3.5%, ÉàÓ–ÖáÈèÍ. 
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ຮູບສະແດງ 2: ÁèòÌÉÜÌåÌÀàÌÏßÖéÈåÍÓèÌÉ¿ÌãØ‹ÃâÎèÌÜàØàÌâÅêÓËàÈäÎðÉêÌÅáÖèÍÅèÈ.
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ຮູບສະແດງ 1: ÏíÌÏßÖéÈåÍÓèÌÉ¿ÌâÎèÌËàÈãØ‹Ã (DM) åÌÀàÌÉèÈãÉŠÖßÂ´Ã ãÖß ÏíÌÏßÖéÈÖ×Ó.
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×éÄàÌ

1. ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–ãØ‹Ã

ÏíÌÏßÖéÈåÍÓèÌÉ¿ÌãØ‹ÃË¯–æÈ‹–ÝèÍ–ÄàÀ  
2 ÄîËíÈÖÜÃ ÄàÀÀàÌÅëÀÅàẤÃÌ¸– ãÓŠÌ–ÊìÀ 
É‹ÜÃ–ÀèÍ Wanapat (2001) Ë¯–æÈ‹–ÖàÇÃàÌ×Šà 
ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–âÎèÌ–ËàÈ–ãØ‹Ã–ÔïŠ –åÌ–Öß 
Ø×ŠàÃ 2-8 –äÉÌ/–âÝèÀÉà Æ±Ã–Á¹ÌÀèÍ–ãÌ×–ÑèÌ, 
–âÉèÀÌéÀ–×éËê–ÀàÌ–ÎïÀ –ãÖß ÜèÈÉà–ÀàÌ–Ìá–åÆ‹–
ÐîŠÌ. –ãÉŠ–×Šà–ÏíÌ–æÈ‹–ÝèÍ–ÁÜÃ–ÀàÌ–ÅëÀÅà–ÁÜÃ 
Chantaprasarn and Wanapat (2003) Ë¯–Åß–
ãÈÃ–åØ‹–âØèÌ–×Šà ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì––âÎèÌËàÈ 
–ãØ‹Ã–ãÓŠÌ 3-4 –äÉÌ/–âÝèÀÉà –åÌ–ÀàÌ–ÉèÈ–ÜàÇî 
3 –âÈìÜÌ–ÛèÃ–ÀàÌ–ÎïÀ–. ÌÜÀ–Ì´Ì ÏíÌ–ÏßÖéÈåÍ–
ÓèÌÉ¿Ì–Ë¯–æÈ‹–ÄàÀ–ÀàÌ–ËíÈ–ÖÜÃ–Â´ÃÌ¸ –ãÓŠÌ–ÅïÃ–
À×ŠàÀàÌ–ÖàÇ–ÃàÌ–ÁÜÃ Khang ãÖß Preston 
(2005a) Ë¯–æÈ‹–ÖàÇ–ÃàÌ–×Šà ÓèÌÉ¿Ì–ãÌ×–ÑèÌ 
KM94 ÏíÌÏßÖéÈ–åÍ–âÎèÌ–ËàÈ–ãØ‹Ã–ãÓŠÌ 4.3 
–äÉÌ/–âÝèÀÉà ãÖß  ÏíÌ–æÈ‹–ÝèÍ–åÌ–Â´ÃÌ¸ ÇèÃÅïÃ– 
À×Šà– ÁÜÃ Duong ãÖß Preston (2005) Ë¯–
æÈ‹–ÑíÍ–×Šà ÏíÌ–ÏßÖéÈ–ËàÈ–ãØ‹Ã–ãÓŠÌ 4.3-5.4 
–äÉÌ/–âÝèÀÉà –åÌ–ÀàÌ–Ìá–åÆ‹–ÐîŠÌ–ÂÜÀ 5 –äÉÌ 
(DM)/–âÝèÀÉà. Poungchompu et al. (2001) 
À¡–ÇèÃ–æÈ‹–ÖàÇ–ÃàÌ–×Šà ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–âÎèÌ–
ËàÈ–ãØ‹Ã–ãÓŠÌ (3.6 Øà 4.4 –äÉÌ/–âÝèÀÉà) 
–åÌ–ÀàÌ–ÉèÈ–ÜàÇî 3 –âÈìÜÌ–ÛèÃ–ÄàÀ–ÀàÌ–ÎïÀ 
–ãÖß ÉèÈ–ËîÀƒ 2 –âÈìÜÌ. ãÉŠ×Šà ÏíÌ–ÀàÌ–ËíÈ–
ÖÜÃ–Â´ÃÌ¸ –ãÓŠÌ–Éœ–À×Šà–ÀàÌ–ËíÈ–ÖÜÃ–ÁÜÃ 
Wanapat et al. (2005) Ë¯–æÈ‹–ÖàÇ–ÃàÌ–×Šà 
ÀàÌ–ÎïÀ–ÓèÌ–É¿Ì–ÆßÌéÈ–ÈÞ×, ÎïÀ–ÝŠ×Ó–ÀèÍ–Ê³×–
ÐèÀ–Çà×, ÎïÀ–ÝŠ×Ó–ÀèÍ–Ê³×–Åß–æÉ–äÖ –ãÖß ÎïÀ– 
ÝŠ×Ó–ÀèÍ–Ê³×–ÑàÅé–äÜÕèÈ ÏíÌ–ÏßÖéÈ–âÎèÌ–ËàÈ 
–ãØ‹Ã –ãÓŠÌ 12.6, 10.9, 11.4 –ãÖß 11.0 
–äÉÌ/–âÝèÀÉà, ÉàÓ–ÖáÈèÍ. –

âÊéÃ–ÔŠàÃ–åÈ–À¡ÉàÓ, –åÌ–ÀàÌ–ËíÈ–ÖÜÃ–
Â´ÃÌ¸ ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿ÌËèÃ–ÅÜÃ–Äî–ËíÈ–ÖÜÃ– 
ãÓŠÌ–Û‡îÈÖíÃ–ÉàÓÄáÌ×ÌÂ´ÃÁÜÃ–ÀàÌ–ÉèÈ Æ±Ã– 
ÏíÌ–æÈ‹–ÝèÍ–ãÓŠÌ–âØèÌ–Ñ‹ÜÓ–ÀèÍ–ÀàÌ–ÖàÇÃàÌ 
ÁÜÃ Vongsamphanh ãÖß Wanapat 
(2004) Ë¯–æÈ‹–â×¿à–×Šà ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì 
ãÌ×–ÑèÌ RY72 –ãÖß –ãÌ×–ÑèÌ–ÑºÌ–âÓìÜÃ 
–ãÓŠÌ–æÈ‹ –Û‡ îÈÖíÃ –ÉàÓ–ÄáÌ×Ì–Â´ÃÁÜÃ–ÀàÌ–
ÉèÈ. –ãÉŠ–×Šà ÏíÌ–æÈ‹–ÝèÍ–Ì¸ –ãÓŠÌ––ãÉÀ–ÉŠàÃ–ÄàÀ 
Chantaprasarn ãÖß Wanapat (2003) 
–æÈ‹–ÖàÇ–ÃàÌ–×Šà ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–ãÓŠÌ–æÈ‹––
âÑ¯Ó–Á¹ÌÉàÓ–ÄáÌ×Ì–Â´ÃÁÜÃ–ÀàÌ–ÉèÈ –ãÖß 
–âØèÌ–Ñ‹ÜÓ–ÀèÍ Sinthuprama et al. (1983). 
ÅàÇâØÈÀàÌâÑ¯ÓÁëòÌ Ûì Û‡îÈÖíÃÁÜÃÏíÌ–Ïß 
ÖéÈ–åÍ–ÓèÌÉ¿Ì–ãÓŠÌÑí×ÑèÌâÊéÃ –âÉèÀÌéÀ–×éËê–
ÀàÌ–ÎïÀ–ÓèÌÉ¿Ì– âÆ¨Ì: –æÖÇß–ØàÃ–ÁÜÃ–ÀàÌ–ÎïÀ 
–ãÖß ÜàÇî–ÁÜÃ–ÀàÌ–ÉèÈ –ãÓŠÌ–Óê–ÏíÌ–ÀßËíÍ–É¡–
ÏíÌ–ÏßÖéÈ–åÍ (Petlum et al., 2001; Lockard 
et al., 1985; Simwambana et al., 1992; 
Tung et al., 2001; Hong et al., 2003). –ãÖß 
ÎèÈ–åÄ–ËàÃ–È‹àÌ–ÑºÌË¯–ÎïÀ,– âÃ²ÜÌ–æÁ–ÅßÑàÍ–Üà–
ÀàÈ, ÖßÈï–ÀàÌ –ãÖß –ãÌ×–ÑèÌ–ÓèÌÉ¿ÌË¯–ãÉÀ 
–ÉŠàÃ–ÀèÌ (Gomez and Valdivieso, 1984; 
Simwambana et al., 1992). ÜèÈÉà–ÀàÌ–Ìá–
åÆ‹–ÐîŠÌ (Molina and El-Sharkawy, 1995). 
æÈ‹ÓêÀàÌÅëÀÅàÏíÌÏßÖéÈ––åÍ–ÓèÌÉ¿ÌåÌ–ÀàÌ–
ÉèÈËîÀƒ 2 –âÈìÜÌ ÅàÓàÈ–ÝèÀÅà–ÏíÌ–ÏßÖéÈ–åØ‹–
ÂíÃ–Ëê–æÈ‹–äÈÇ–ÀàÌ–Ìá–åÆ‹–ÐîŠÌ–Á¸–ãÍ‹ –åÌ–ÎßÖéÓàÌ 
180 Àé–äÖ–ËàÈ–æÌ–äÉ–âÄÌ/–âÝèÀÉà ÛèÃ–ÄàÀ–
ÀàÌ–ÉèÈ–åÍ–ãÉŠÖßÂ´Ã (Preston, 2001). 

Åñ×Ì–âÎê–âÆèÌ–ÁÜÃ–åÍ–ÓèÌÉ¿Ì– Ë¯–æÈ‹–ÄàÀ–
ÀàÌ–ËíÈ–ÖÜÃ–Â´ÃÌ¸–ãÓŠÌ 46.4 Øà 48.4%. 
–ãÉŠ–×Šà– ÏíÌ–æÈ‹ÝèÍÌ¸–ãÓŠÌÉœ–À×Šà–ÀàÌ–ÖàÇ–ÃàÌ 
–ÁÜÃ Meyrelles et al. (1977) –æÈ‹–ÖàÇ–ÃàÌ–×Šà 
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52%. –âÆ¨Ì–ÈÞ×–ÀèÌ –â×Öà–Ë¯–Ìá–åÆ‹–ÌŸ–ÐîŠÌ–ÄàÀ 
Biogas –ãÓŠÌ 60 Øà 66% (Khang ãÖß 
Preston, 2005a). ÏíÌ–æÈ‹–ÝèÍ–ãÓŠÌÂòàÇ–Âì–ÀèÍ 
Nguyen Phuc Tien et al. (2003) Ë¯–æÈ‹–ÎïÀ–
ÓèÌÉ¿Ì–ÝŠ×ÓÀèÍÊ³× Flemingia –ãÓŠÌ 60 Øà 
63%, –ãÖß –åÍ–ÓèÌÉ¿ÌË¯–ÉèÈ–ÜàÇî 4 –âÈìÜÌ–
ãÓŠÌ–Óê–âÎê–âÆèÌ–åÍ 61.6% (Wanapat, 2002).

2. ÂîÌÂŠà–ËàÃ–È‹àÌ–ËàÈ–ÜàØàÌ

ÖßÈèÍÁÜÃËàÈäÎðÉêÌ åÌåÍÓèÌÉ¿Ì 
ãØ‹ÃåÌÀàÌËíÈÖÜÃÂ´Ã–Ì¸– ãÓŠÌÔïŠ–ÖßØ×ŠàÃ 
19.7 Øà 22.2% Æ±ÃâØèÌ–Ñ‹ÜÓ–ÀèÍ Khang 
ãÖß Preston (2005a; 2005b) Ë¯–æÈ‹–ÖàÇ–ÃàÌ–
×Šà ËàÈ (CP) ÁÜÃ–åÍ–ÓèÌÉ¿Ì–ãÓŠÌ 18.7 Øà 
20.5% –â×Öà–Ë¯–ÎïÀ–ÝŠ×Ó–ÀèÍÉ¿Ì Flemingia 
–ãÖß 18.6 Øà 20.7% –åÌ–ÀàÌ–Ìá–åÆ‹–ÌŸ–ÐîŠÌ–
ÄàÀ Biogas. –ãÉŠ–×Šà Wanapat et al. (1997) 
–æÈ‹–ÖàÇ–ÃàÌ–×Šà ÂŠà–ÁÜÃ–ËàÈ CP –åÌ–åÍ–ÓèÌÉ¿Ì–
ãØ‹Ã–ãÓŠÌ 24.9%. ÏíÌ–æÈ‹ÝèÍ–âÛ¿à–Ì¸–ãÓŠÌ–Éœ–
À×Šà–ÀàÌ–ÖàÇ–ÃàÌ–ÁÜÃ Vongsamphanh ãÖß 
Wanapat (2004) Ë¯–æÈ‹–ÖàÇ–ÃàÌ–×Šà ËàÈ CP 
–ãÓŠÌ 22.6 Øà 25.8% –åÌ–ÀàÌ–ÉèÈ–ÜàÇî 3 
–âÈìÜÌ.

Åñ×ÌÜíÃ–ÎßÀÜÍ–ÁÜÃ–âÇºÜ–æÇ NDF, 
ADF –ãÖß ADL ÁÜÃ–åÍ–ÓèÌÉ¿Ì–ãØ‹Ã–åÌ–ÀàÌ–
ËíÈ–ÖÜÃ–Â´ÃÌ¸–ãÓŠÌ 48.1, 30.5, 10.7 –ãÖß 
52.4, 33.4, 12.3% ÁÜÃ–Äî–ËíÈ–ÖÜÃ IC2 

–ãÖß IC4, ÉàÓ–ÖáÈèÍ. ÏíÌ–æÈ‹–ÝèÍ–Ì¸ –ãÓŠÌ–ÅïÃ–
À×Šà–ÀàÌ–ÖàÇ–ÃàÌ–ÁÜÃ Chantaprasarn –ãÖß 
Wanapat (2003) –ãÖß Man ãÖß Wiktorsson 
(2001; 2002). –âÆ¨Ì–ÈÞ×–ÀèÌÖßÈèÍ–ÁÜÃ NDF 
–ãÓŠÌ 35.3 –ãÖß 37.6% –åÌÀàÌÎïÀ–Ë¯–Ìá–
åÆ‹–ÐîŠÌ –ãÖß Í¡–Ìá–åÆ‹–ÐîŠÌ–ÄàÀ–ÌŸÁÜÃ Biogas 
(Khang and Preston, 2005a). 

ÌÜÀÌ´Ì ËàÈ (CT) –åÌ–åÍ–ÓèÌ–ÉòíÌ–
ãØ‹ÃÁÜÃ–Äî–ËíÈ–ÖÜÃ IC2 –ãÖß IC4 –ãÓŠÌ 3.6 
–ãÖß 3.5%, ÉàÓ–ÖáÈèÍ. ÏíÌ–æÈ‹–ÝèÍ–È¨ÃÀŠà×–
ãÓŠÌ–âØèÌ–Ñ‹ÜÓ–ÀèÍ Vongsamphanh ãÖß 
Wanapat (2004) Ë¯–æÈ‹–ÖàÇ–ÃàÌ–×Šà–Óê 3.4%. 
–ãÉŠ–×Šà ÏíÌ–æÈ‹–ÝèÍ–Ì¸ –ãÓŠÌ–Éœ–À×Šà–ÀàÌ–ÖàÇ–
ÃàÌ–ÁÜÃ Poungchompu et al. (2001) –ãÖß 
Kiyothong and Wanapat (2003). ÖßÈèÍ–
ÁÜÃ–ËàÈ CT ÄàÀ–ÀàÌ–ËíÈ–ÖÜÃ–ÂèòÃ–Ì¸ –ãÓŠÌ–Óê–
ãÌ×–äÌò–ÓÛ‡îÈÖíÃ–ÉàÓ–ÄáÌ×Ì–Â´ÃÁÜÃ–ÀàÌ–ÉèÈ 
Æ±Ã–ÏíÌ–æÈ‹–ÝèÍ–ãÓŠÌ–âØèÌ–Ñ‹ÜÓ–ÀèÍ Hong et al. 
(2003). ÌÜÀÌ́Ì Wanapat (2002) À¡–ÇèÃ–æÈ‹–
ÖàÇ–ÃàÌ–×Šà ÉàÓ–ÎíÀÀßÉé– ÂŠà–ÁÜÃ–ËàÈ CT 
ÖßØ×ŠàÃ 2 Øà 4% –âÎèÌÖßÈèÍ–Ë¯––âÚàß–ÅíÓ–
ÅáÖèÍ––ÜàØàÌ–ÁÜÃ–ÅèÈ–Â‹Þ×–âÜºÜÃË¯–Î‹ÜÃ–ÀèÌ–Í¡–
åØ‹––ËàÈ–äÎðÉêÌÇŠÜÇ–ÔïŠ–Àß–âÑàß–ÚèÀ (Rumen) 
Ûì– –âÜ¸Ì×Šà (By-pass protein) (Wanapat, 
2001). ãÉŠÊ‹à×Šà ÖßÈèÍ–ÁÜÃ–ËàÈ CT Óê–ÔïŠ–åÌ–
ÜàØàÌ–ÅïÃ–À×Šà 6% ÁÜÃ–ËàÈ–ãØ‹Ã –ãÓŠÌ–Äß–
âÝèÈ–åØ‹–ÀàÌ–ÀéÌ–ÜàØàÌ–æÈ‹ –ãÖß ÀàÌ–ÇŠÜÇ–
Üà–ØàÌÁÜÃ–ÅèÈ–Û‡îÈÖíÃ (Barry and Manley, 
1984).

ÅßÛˆ–Í –ãÖß Á§–ãÌß–Ìá

ÏŠàÌ– –ÀàÌ–Â¿ÌÂ×‹à–ËíÈ–ÖÜÃ–åÌ–Â´ÃÌ¸ 
ÅàÓàÈÅßÛˆ–Í–æÈ‹–×Šà –æÖÇß–â×Öà–ÁÜÃ–ÀàÌ–
ÉèÈ–åÍ–ÓèÌÉ¿Ì–ÜàÇî–Ë¯–ãÉÀ–ÉŠàÃ–ÀèÌ 2 –ãÖß 4 
–âÈìÜÌ –ãÓŠÌ–Óê–ÏíÌ–ÀßËíÍ–É¡–ËàÈ–ÜàØàÌ, –ãÉŠ–
×Šà ÓèÌ–Í¡–Óê–ÏíÌ–ÀßËíÍ–É¡–ÀèÍ–ÏíÌ–ÏßÖéÈ–Ö×Ó–åÍ–
ÓèÌÉ¿Ì–âÎèÌ–ËàÈ–ãØ‹Ã. ÀàÌ–ÉèÈ–ÜàÇî 2 –âÈìÜÌ 
Óê–ËàÈ–äÎðÉêÌ–ÅïÃ –ãÖß –âÇºÜ–æÇÉœ. Åñ×Ì–ÀàÌ–
ÉèÈ–ÜàÇî 4 –âÈìÜÌ –ËàÈ–äÎðÉêÌ–Äß–Û‡îÈÖíÃ –ãÖß 
–âÇºÜ–æÇÄß–âÑ¯Ó–Á¹Ì. ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–ËèÃ–
ÅÜÃ–Äî–ËíÈ–ÖÜÃ– ãÓŠÌ–Äß–Û‡îÈÖíÃ–ÉàÓ–ÄáÌ×Ì–Â´Ã 
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ÁÜÃ–ÀàÌ–ÉèÈ. È¨ÃÌ´Ì ÓèÌ–Óê–Â×àÓ–Äá–âÎèÌ–åÌ–
ÀàÌ–ÅëÍÉ¡ÀàÌ–Â¿ÌÂ×‹à –ÆÜÀ–Øà–âÉèÀÌéÀ–×éËê–
ÀàÌ–âÑ²Ü–âÑ¯Ó–ÏíÌ–ÏßÖéÈ–åÍ–ÓèÌÉ¿Ì–åØ‹–ÅïÃ–Á¹Ì 
–ãÖß Óê–ÂîÌÂŠà–ÅïÃËàÃ–È‹àÌ–ËàÈ–ÜàØàÌ Ñ‹ÜÓ–
ÀèÌÌ´Ì É‹ÜÃæÈ‹–ÅëÍÉ¡–ÀàÌ–Â¿ÌÂ×‹à––âÑ²Ü–ÆÜÀ–
Øà–âÉèÀÌéÀ ×éËê–ÀàÌ–Ìá–åÆ‹–åÍ–ÓèÌ–ãØ‹Ã–âÎèÌ–Üà 
ØàÌ–âÅêÓ–Ëà–È–äÎðÉêÌ–ÅáÖèÍ–ÅèÈÖ‹ÞÃ –âÑ²Ü–ÆŠ×Ç–
ÎèÍÎîÃ–ÀàÌ–ÏßÖéÈÁÜÃ–Æà×–ÀßÅéÀÜÌ–åØ‹–ÅïÃ–
Á¹Ì.
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