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Effects of cassava chip substitution for ground corn in concentrate
on rumen ecology and microbial protein synthesis in goat
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ABSTRACT: This experiment aimed at studying the effect of levels of cassava chip (CC) substitution for ground
corn on nutrient utilization and rumen ecology in goat. Ten Thai Native x Anglo Nubian 50% crossbred male goats,
1.68 + 0.02 years old with average body weight (BW) of 27 + 2 kg were arranged in 5x5 Replicated Latin Square
design. The goat were fed with fresh Napier grass (Pennisetum purpureum) ad libitum and were supplemented with
concentrate containing 0, 25, 50, 75 or 100 % cassava chip (CC) substitution for ground corn at 2% of BW as dry
matter basis. The results showed that there were no significant differences (P>0.05) among groups regarding total
intake of dry matter, organic matter, neutral detergent fiber and acid detergent fiber. However, when CC levels were
100% substitution for ground corn, the total crude protein intake (87.63 g/d) were significantly (P<0.05) lower than
those of 0, 25 and 50 % CC substitution for ground corn (104.30, 102.75 and 103.85 g/d, respectively). Blood urea
nitrogen and glucose concentration, rumenl pH, total volatile fatty acid concentration in rumen fluid, including
acetic acid (C2), propionic acid (C3), butyric acid (C4) and C2 : C3 ratio were not significantly different (P>0.05)
among goat fed with diet containing 0, 25, 50, 75 and 100% CC substitution for ground corn. However, mean of
ammonia nitrogen concentration in rumen fluid in goat fed with diet containing 100% CC substitution for ground
corn (12.33 mg/dl) were significantly (P<0.05) lower than those of 0 and 25% CC substitution for ground corn
(16.18 and 18.83 mg/dl, respectively). Microbial populations including bacteria, protozoa and fungi zoospores in
rumen fluid were not significantly difference among the groups. Moreover, no significantly differences (P>0.05) in
rumen microbial N were found. Base on this experiment, the optimal level of CC as energy source substitution for
ground corn in concentrate should be 25-75% with no adverse effect on nutrient utilization and rumen ecology of
Thai native x Anglo Nubian 50% crossbred male goat fed with fresh napier grass. (Keywords: cassava chip, ground
corn, rumen ecology, microbial protein synthesis, goat)
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Table 1. Ingredients and nutrients composition of the experimental diets (DM basis)

Dietary treatment (%CC substitution)

0 25 50 75 100
Ingredients, %

Cassava chip (CC) 0.00 12.50 25.00 37.50 50.00
Ground corn 50.00 37.50 25.00 12.50 0.00
Palm kernel cake 8.39 8.96 10.12 10.70 10.07
Soybean meal 18.36 16.79 15.13 13.65 13.93
Broken rice 20.00 20.00 20.00 20.00 20.00
Urea 0.00 0.50 1.00 1.50 1.75
Salt 1.00 1.00 1.00 1.00 1.00
Mineral-vitamin mix ° 1.00 1.00 1.00 1.00 1.00
Dicalcium phosphate 0.50 0.50 0.50 0.50 0.50
Molasses 0.50 1.00 1.00 1.50 1.50
Sulfur 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00
Estimated nutrients (%)
CP 15.00 15.00 15.00 15.00 15.00
TDN 80.77 79.80 78.79 77.81 77.35

° Minerals and vitamins (each kg contains): Vitamin A: 10,000,000 IU; Vitamin E: 70,000 IU; Vitamin D: 1,600,000 IU; Fe: 50 g;
Zn: 40 g; Mn: 40 g; Co: 0.1 g; Cu: 10 g; Se: 0.1 g; 1: 05 ¢
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Table 2. Effect of cassava chip (CC) substitution for ground corn in concentrate on feed intake in goat fed napier grass
Attribute Dietary treatment (%CC substitution) SEM
0 25 50 75 100
DMI, kg/d
Napier grass, kg/d 0.27 0.28 0.28 0.29 0.29 0.011
Concentrate, kg/d 0.48 0.50 0.47 0.47 0.40 0.028
Total DMI, kg/d 0.75 0.78 0.75 0.76 0.69 0.029
Total DMI, %BW 2.52 2.50 2.40 2.51 2.31 0.102
Total DMI, g/kg BW®7 58.38 59.34 56.60 58.19 53.05 2.266
OMI, g/d 698.73 729.94 706.60 722.35 667.61 24.527
CPI, g/d 104.30° 102.75° 103.85° 95.69” 87.63° 3.504
NDFI, g/d 322.72 325.25 320.41 334.42 317.54 11.512
ADFI, g/d 151.91 157.65 162.21 168.44 164.56 5.044

** Means within rows not sharing a common superscripts are significantly different (P<.05).

SEM = Standard error of the mean (n = 10)
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Effect of cassava chip (CC) substitution for ground corn on digestible nutrient intake in goat fed napier grass

Dietary treatment (%CC substitution)

Digestible nutrient intake SEM
0 25 50 75 100
Digestible organic matter intake
g/d 544.18 573.80 547.28 553.52 516.54  19.954
alkgBW™® 39.65 41.97 40.12 40.58 39.68 1.296
Digestible protein intake
g/d 77.79° 76.34° 78.01° 69.48" 64.00° 2.789
alkgBW™® 5.62° 5.03" 5.63° 490" 4.42° 0.280

** Means within rows not sharing a common superscripts are significantly different (P<.05).
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Table 4. Effect of cassava chip (CC) substitution for ground corn in concentrate on rumen fermentation characteristics
in goat fed napier grass
Attribution Dietary treatment (%CC substitution) SEM
0 25 50 75 100
Ruminal (pH)
0 h-before feeding 6.86 6.84 7.03 6.88 6.87 0.061
4 h-post feeding 6.36 6.22 6.26 6.23 6.31 0.055
Mean 6.61 6.53 6.65 6.55 6.59 0.044
NH3-N, mg/dl
0 h-before feeding 14,50 * 15.36 ° 12.28 11.28° 11.79 ° 1.058
4 h-post feeding 17.85 22.29° 17.13 % 18.15 12.86 " 1.854
Mean 16.18 18.83° 1471 % 1472 % 12.33° 1.062
Total VFA (mmol/l)
0 h-before feeding 73.00 73.90 69.60 79.20 76.30 4.472
4 h-post feeding 78.00 82.30 80.30 79.20 76.30 4.235
Mean 75.50 78.10 75.00 79.20 76.30 4584
Acetate (%)
0 h-before feeding 64.80 63.90 63.20 65.30 67.20 2.546
4 h-post feeding 67.50 65.40 66.00 66.80 67.20 1.896
Mean 66.20 64.70 64.60 66.10 67.20 2.328
Propionate (%)
0 h-before feeding 17.90 19.80 18.90 18.80 17.70 1.565
4 h-post feeding 19.60 20.40 19.50 18.50 20.20 2.1561
Mean 18.80 20.10 19.20 18.70 19.00 1.868
Butyrate (%)
0 h-before feeding 14.20 14.70 15.10 14.20 14.70 1.493
4 h-post feeding 15.20 15.60 17.10 16.00 12.40 2.451
Mean 14.70 15.20 16.10 15.10 13.60 2.066
Acetate : Propionate
0 h-before feeding 3.80 3.30 3.50 3.60 3.80 1.253
4 h-post feeding 3.30 3.10 3.20 3.50 3.30 0.965
Mean 3.50 3.20 3.40 3.50 3.60 1.032

*¢ Means within rows not sharing a common superscripts are significantly different (p<0.05).

SEM = Standard error of the mean (n = 10)
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Table 5. Effect of cassava chip (CC) substitution for ground corn in concentrate on microbial population in goat fed
napier grass
Attribution Dietary treatment (%CC substitution) SEM
0 25 50 75 100
Total bacteria (x10'° cell/ml)
0 h-before feeding 1.60 1.40 1.40 1.50 0.80 1.359
4 h-post feeding 6.36 6.22 6.26 6.23 6.31 0.050
Mean 1.41 1.35 1.30 1.21 0.99 1.651
Total protozoa (x10° cell/ml)
0 h-before feeding 2.16 3.04 2.99 3.08 3.56 1.521
4 h-post feeding 2.65 2.78 3.18 3.25 3.58 3.254
Mean 2.41 2.90 3.08 3.17 3.57 1.123
Fungal zoospores (x10° cell/ml)
0 h-before feeding 0.80° 131° 1.10% 091 1.00*  0.106
4 h-post feeding 1.91 1.60 1.51 1.41 1.41 1.662
Mean 1.35 1.35 1.41 1.15 1.21 1.202

** Means within rows not sharing a common superscripts are significantly different (P<.05).

SEM = Standard error of the mean (n = 10)
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Table 6. Effect of cassava chip (CC) substitution for ground corn in concentrate on blood metabolite concentration in

goat fed napier grass

Dietary treatment (%CC substitution)

Attribution SEM
0 25 50 75 100
Pack cell volumn (PCV)
0 h-before feeding 26.88 28.00 29.33 28.67 29.00 0.556
4 h-post feeding 27.00 26.60 27.83 29.00 28.22 0.670
Mean 26.94 ° 27.30 ® 28.58 ° 28.83° 2861° 0466
Blood Urea Nitrogen (BUN) (mg/dl)
0 h-before feeding 21.43 20.30 21.40 20.58 20.50 0.804
4 h-post feeding 22.96 23.16 24.70 23.84 25.35 0.998
Mean 22.20 21.74 23.06 22.22 22.93 0.794
Glucose (mg/dl)
0 h-before feeding 67.80 65.20 68.50 66.50 68.70 1.554
4 h-post feeding 73.80 73.60 79.30 74.30 71.60 2.393
Mean 70.80 69.40 73.90 70.40 70.15 1.681

" Means within rows not sharing a common superscripts are significantly different (P<.05).

SEM = Standard error of the mean (n = 10)
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Table 7. Effect of cassava chip (CC) substitution for ground corn in concentrate on purine derivatives excretion,
digestible OM in the rumen and microbial N in goat fed napier grass
o Dietary treatment (%CC substitution)
Attribution SEM
0 25 50 75 100
Purine excretion
Total PD' (mmol/d) 3.04° 3.42° 2.90° 2.97° 288° 0082
Total PD (mmol/kg BWO.75/d) 0.22 0.25 0.21 0.22 0.22 0.006
DOMR? (Kg/d) 0.37° 0.41° 0.36° 037° 0.37° 0.009
Microbial N supply
g of N/d° 1.12 1.43 0.97 1.04 1.16 1.898
g of N/kg of DOMR 2.90 3.41 2.62 2.71 3.01 0.275

" Total PD = Total Purine derivatives, calculated as y = 5.86x - 0.33 (R* =0.99); y = Total PD (mmol/d), x=digestible organic matter

intake (DOMI), kg/d (Makkar and Chen, 2004)
? Digestible OM

in the rumen (DOMR) = 0.65 x DOMI (kg/d) (ARC, 1984)

® Microbial N supply, calculated as Y = (70X)/(0.085 x 0.83 x 1000); X = microbial purine absorption (mmol/d), Y= Total Purine

derivatives (mmol/d), (Jetana et al., 2003 a, b #19lae Tan

UAZNBY 1, 2547)

** Means within rows not sharing a common superscripts are significantly different (p<0.05).

SEM = Standard error of the mean (n = 10)
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