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Table 4.1 Dry matter loss of cassava leaves ensiled with and without additives

Cassava silage

Composition

No additive ~ Cassava chips Rice bran Molasses SEM
DM(%) before ensiling 23.92° 28.37° 30.03" 25.25° 0.99
DM(%) after ensiling 21.96" 26.43° 28.54° 23.50° 0.75
DM loss(%)1 9.06 7.60 5.92 8.10 2.03
Organoleptic test score’ 17.87 17.45 17.86 18.05 0.43
' = (DM*W/100) -(DM* Wt/100) )/ (DM* Wt/100) *100

Before ensiling After ensiling Before ensiling

2 . B . .
= Quality assessment using colour, odour and silage composition

abc: means in the same row with different superscript differ significantly (p<.05)
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Table 4.2 Chemical composition (%DM) of cassava leaves ensiled with 4 additives

Leaves ensiled with

Composition Fresh leaves No Cassava Rice bran Molasses SEM
additive chips

DM 23.92 21.95" 28.47° 28.52° 23.86" 0.50
CP 18.98 18.91° 12.56° 18.45" 17.93° 0.29
EE 5.43 6.42° 3.68" 9.77° 6.20° 0.81
ASH 6.28 6.85" 5.04° 7.32° 7.86" 0.14
NDF* 42.55 44.79° 28.79" 33.86" 36.59° 0.77
ADF* 26.61 37.25° 25.14° 20.26" 28.67° 0.57
ADL* 7.11 9.70° 5.73" 5.58" 8.66° 0.26
NFE 37.17 44.18" 55.50° 44.27° 41.55" 0.93
CF 24.56 23.64° 23.22° 20.20° 26.46" 0.11
NFC 19.18 23.04° 49.94° 30.61° 31.43° 1.10

*ash free

abc: means in the same row for 4 additive with different superscript differ significantly (p<.05)
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Table 4.4 Acid quantity and pH of cassava leaves ensiled with 4 additives

Acid/additive No additive =~ Cassava chips  Rice bran Molasses SEM
pH 4.53° 4.12° 4.09" 401"  0.02
Organic acid (%FMB)

- acetic acid 0.29° 0.48" 039" 034"  0.02

- lactic acid 1.32° 1.55" 2.43° 241 0.15

- butyric acid 0.02 0.05 0.00 002  0.03
Lactic acid (%total acid) 81.29" 81.36" 85.66"  86.78°  2.11
Quality score' 89.00 91.80 98.50 9560  5.05
HCN before ensiling (mg/kg DM) 190.49" 161.48" 151.76" 180.19°  5.14
HCN after ensiling (mg/kg DM) 175.93° 112.68" 113.30"  106.52°  7.15
HCN disappearance 10.25° 24.51° 25.38" 40.01°  3.32

'o- 20 =bad, 21 - 40 = fair, 41 — 60 = average, 61 — 80 = good, 81 - 100 = very good

abc : means in the same row with different superscript differ significantly (p<.05)
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Table 4.5 Correlation coefficients of factor related to hydrocyanic in cassava silage (N = 20)

HCN before HCN of DM before
Leaf level Acetic acid Lactic acid Butyric acid pH value

ensiling silage ensiling
Leaf level 1.000 -0.539* -0.292 -0.037 0.580** 0.878** 0.618** -0.971%*
Acetic acid -0.539* 1.000 -0.140 -0.201 -0.268 -0.553* -0.342 0.470*
Lactic acid -0.292 -0.140 1.000 -0.108 -0.744%% -0.358 -0.776** 0.271
Butyric acid -0.037 -0.201 -0.108 1.000 -0.105 0.214 -0.001 0.053
pH value 0.580%* -0.268 -0.744%* -0.105 1.000 0.536* 0.932%* -0.570%*
HCN before ensiling 0.878** -0.553* -0.358 0.214 0.536* 1.000 0.626%** -0.872%*
HCN of silage 0.618** -0.342 -0.776** -0.001 0.932%* 0.626** 1.000 -0.573%*
DM before ensiling -0.971%* 0.470* 0.271 0.053 -0.570%* -0.872%%* -0.573%%* 1.000

* Correlation is significant at the 0.05 level (2-tailed)

** Correlation is significant at the 0.01 level (2-tailed)
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Table 4.6 In vitro gas production of cassava silage and other feed

Gas production (ml) at different time (h)

4 8 12 24 48 72 96
Standard concentrate 32.49 49.68 58.92 76.75 91.41 93.63 96.82
Standard hay 14.23 28.03 42.04 63.06 76.86 79.41 81.11
Fresh leaves 22.56 37.81 46.82 59.30 69.67 75.19 76.60
Leaves ensiled with
No additive 20.86 32.25 37.54 47.17 55.19 57.12 58.40
Cassava chips 31.90 52.42 59.99 70.97 80.23 84.10 84.53
Rice bran 23.66 36.25 44.06 53.60 58.36 58.77 59.18

Molasses 23.12 33.81 38.61 48.20 56.06 58.24 59.55
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Figure 4.1 In vitro gas production of fresh cassava leaves, cassava leaves ensiled with cassava

chips, rice bran and molasses
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Table 4.7 OMD, ME, NEL, DE and TDN of cassava leaves silages calculated from gas

production within 24 h.

Leaves ensiled with

Fresh leaves SEM
No additive Cassava chips ~ Rice bran Molasses

Adjusted GP (ml) 59.30 47.17" 70.97° 53.60° 4820  1.60
OMD (%) 81.04 71.13" 86.25° 76.60° 72.10° 135
ME (Mcal/kgDM) 2.64 2.26" 2.92° 2.45° 227" 0.05
NEL (Mcal/kgDM) 1.74 1.51° 1.88" 1.87° 1.52°  0.03
DE (Mcal/kgDM) 3.06 2.68" 3.34° 2.87° 270" 0.04
TDN (%) 69.38 60.57" 75.75° 65.18° 6119  1.13

abc: means in the same row of 4 additives with different superscript differ significantly (p<.05)
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Table 4.8 Chemical composition (%DM) of ruzi hay (RH), molasses (Mol), ground corn (GC), rice bran

(RB), soybean meal (SBM), cassava hay (CH), cassava silage (CS) and Concentrate (conc)

DM CP EE ASH CF NFE NDF* ADF* ADL* NFC TDN

RH 8889 674 169 58 2908 5667 6579 3403 450 1996 5541"
Mol 7250 555 021 1045 - 8380 - - - 8380 72.00”
GC 8815 748 326 114 260 8552 1552 358 072 72.59 85.00"
RB  89.18 1385 17.02 799 602 5512 1892 7.81 3.3 4222 70.00”
SBM 8647 47.62 233 630 519 4008 12.63 743 032 3338 84.00”
CH 91.69 1845 522 824 1987 4823 4077 2564 682 2733 67.12"
CS 2987 1391 11.02 9.67 17.61 4778 3728 2297 646 2811 72.41"
Conc 89.95 21.09 231 826 11.03 5731 3073 18.06 588 37.61 72.75"

" Calculated from equations of Kearl (1982)

TDN of dry roughage (%DM) = -17.2649 + 1.2120 (%CP) + 0.8352 (%NFE) + 2.4637 (%EE) + 0.4475 (%CF)
TDN of energy feed (%DM) = 40.2625 + 0.1969 (%CP) + 0.4228 (%NFE) + 1.1903 (%EE) — 0.1379 (%CF)

TDN of protein supplement (%DM) = 40.3227 + 0.5398 (%CP) + 0.4448 (%NFE) + 1.4218 (%EE) — 0.7007 (%CF)
* TDN value from NRC (1988)

* Ash free
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Table 4.9 Acid composition and quality of fresh, dry and ensiled cassava leaves

HCN (ppm) pH Acetic Lactic Butyric  Quality
acid acid acid score
Cassava leaf hay 63.46 - & 3 - 18"
Cassava leaf silage 109.77 3.92 0.33 2.48 0.00 99”
Fresh cassava leaf 178.93 - - - - -

I Organoleptic evaluation score of hay (Boonlom et al., 2543) range from 0-20

P Quality assessment of silage (Boonlom et al., 2543) range from 0-100

M1 4.10 ﬂﬁﬁﬂi%ﬂ@UﬂNLﬂﬁﬂlﬂ\if’ﬂﬂﬁﬂ811JNﬁZJLLﬁ$§"I‘ﬂ1 NN IAUIN

Table 4.10 Chemical composition of mixed roughages and cost calculated from chemical composition

DM  CP EE NDF ADF NEC TDN (B/kg DM)
(%) < (%DM) P

Tl 87.33 8.41 3.32 50.96 25.96 37.32 60.64 3.08

T2  87.57 8.57 2.25 52.97 27.55 36.21 60.38 2.76

T3 71.80 9.22 431 49.81 26.50 36.66 63.00 2.95
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Table 4.11 Dry matter, roughage, concentrate and nutrient intake of cows fed 3 different rations

Tl T2 T3 SEM
Total dry matter
® offered
- kg/cow/day 16.19 16.22 16.28 -
- %BW 3.24 3.27 3.26 -
® intake
- kg/day 15.17 15.24 15.16 0.29
- %BW 3.03 3.05 3.03 0.06
- % of feed offered 93.70 93.34 93.12 -
Mixed roughage dry matter
® offered
- kg/cow/day 10.28 10.31 10.38 -
- %BW 2.06 2.09 2.08 -
® intake
- kg/cow/day 9.26 9.33 9.25 0.03
- %BW 1.88 1.88 1.85 0.06
- % of feed offered 90.08 90.49 89.11 -
Concentrate dry matter intake
- kg/cow/day 5.91 5.91 591 -
- %BW 1.18 1.19 1.18 2
CP intake (kg/cow/day) 2.04 2.07 2.13 0.03
(NRC requirements)1 2.09 209 2.09 -
TDN intake (kg/cow/day) 997 10.05 1021 0.18
(NRC requirements)’ 9.26 9.26 9.26 -

abc: means in the same row with different superscript differ significantly (p<.05)

! Requirements of cows at 505 kg BW, 16.4 kg/d milk and 4% fat
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Table 4.12 Milk production and milk composition of cows fed 3 different rations

Tl T2 T3 SEM
Weight change (kg/d) -0.45 -0.08 0.2 0.33
Milk production (kg/day) 14.65 15.23 14.82 0.39
4% Fat corrected milk (kg/day)” 17.19 15.76 15.86 0.31
Milk composition (%)
Fat 521° 425" 4.54° 0.15
Protein 3.39 3.40 3.40 0.04
Lactose 4.57 4.68 4.74 0.02
Total solid 13.46 13.01 13.39 0.18
Solid not fat 8.66" 8.78" 8.84° 0.03
Milk composition (kg/day)
Fat 0.76" 0.64" 0.67" 0.02
Protein 0.49 0.52 0.50 0.01
Lactose 0.67 0.72 0.71 0.02
Total solid 1.96 1.98 1.98 0.06
Solid not fat 1.27 1.34 1.31 0.03

abc: means in the same row with different superscript differ significantly (p<.05)

4% FCM = 0.4 (milk production) + 15 (milk fat)
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Table 4.13 Feed cost and cost of milk productionl/

Tl T2 T3
Milk production (kg/day) 14.73 15.15 14.90
4% FCM (kg/day) 17.19 15.76 15.86
Concentrate cost (baht/kg DM) 7.89 7.89 7.89
Concentrate cost (baht/day) 46.63 46.63 46.63
Roughage cost (baht/kg DM) 3.08 2.76 2.95
Roughage cost (baht/day) 28.52 26.10 28.10
Total feed cost (baht/day) 75.15 72.73 73.93
Feed cost/kg milk (baht/day) 5.10 4.80 4.96
Feed cost/4% FCM (baht/kg) 437 4.62 4.66
FCR (feed DM/kg milk) 1.04 1.01 1.03
Income over feed (baht/kg milk)z/ 7.40 7.70 7.54
Income over feed (baht/ 4% FCM) 8.13 7.88 7.84

"Price (baht/kg):milk = 12.5 ; cassava hay = 2 ; cassava silage = 0.8 ( fresh matter)

[milk yield (kg/d) x milk price (baht/kg)] — feed cost

* Income over feed (baht/kg milk) =
Milk yield (kg/d)



