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Chaiprakarn Agriculture Cooperative has 154 members of dairy farms and produces

about 9.8 -10.0 ton of milk per day. Many members suffer from lacking of good quality forages
particularly in dry seasen. They spend a lot of time in coliecting crop residues and cannary
wastes thus are in risk of travelling accidents. In addition the fluctuation of crop residues both in
quantity and guality may cause herd health and production. problems.

The co-op would like to solve these problems by producing com silage and total mixed
ration (TMR), but they did not have experience. Therefore they requested the assistance from
researchers through TRF project. The researchers have conducted the work as follows :

1. The study on ensiling, method suitable for transportation and/or for small farm nholder. Since

they have no silo, the recommended method for making good quality silage is to ensile the
corn in 2 layer plastic bags without the addition of 0.4% formalin. The bags should be
vacuufned and tied properly i.e. the inner bag should be tied separately from the outer bag
in order to avoid the leakage of the inner bag during transportation.

2. Workshop organization. Knowledge and practice on com silage making, dairy feeding and
reproduction improvement were provided to 101 participants. They consisted of co-op
members, officer and others. At the end of the workshop they have got 2 .bags of comn silage
to feed their cows. Data were collected from 8 selected members who have got 10 bags of
corn silage each. They were satisfied with the product because 68.75% of the cows
produced more milk.

3. On farm demonstration. Three ¢0-0p members have volunteered to grow corm in their farms,

each 2-8 rai. The average yield was 313 tons/rai while the production cost was 0.26

bath/kg. The researchers have demonstrated the technique of ensiling com in plastic bags,

each weighed 22 kg. The total production was 10 tons. The product was tested with dairy
cows on farm. It was found that milk production increased 0.42 kg/head/day.

4 Test an occupation of fodder plantation. The resedrchers and the co-o0p have contacted

field crop farmers to grow com and sell the fresh cut plant to the co-op at a garantee price
(0.8 bath/kg). One farmer interested in this condition and has grown 3 Crops of corn in his
own area (150 rai). The average yield was 4.43 tons/rai. He is satisfied with the income and

admitted that the plantation of corn as fodder is a good occupation.




The demonstration on ensiling technigue for commercial. Since the co-op has no silo and
chopping machine, therefore the researchers had to borrow the high capacity choppers
from Chiang Mai Livestock Breeding and Research Center. They decided to ensile the corn
as a stack covered with plastic sheet. This technique is quite new in Thailand. The ensiling
has done during August 2000 - February 2001. The total production was 665 tons
(18 stacks, each 35-40 tons) |

Study_on packing of corn silage and TMR for_commercial. Since the silage is easily

deteriorated when it is exposed to the air, therefore two experiments have been conducted
to study the advantage of silage additive, i.e. 0.4% formic and 0.4% propionic acid.
The com was grown and ensiled in a big trench silo {200 tons) at the research station. After
one month the silage was repacked in plastic bégs as mentioned in #1. In addition, it was
mixed to TMR and packed in the same way. It was found that neither of silage additive
improved the quality of the products. The result was applied to #7

Production of TMR. The researchers has formuiated the TMR which has nutrients sufficient -
for a cow of 15 kg milk production. The ingredients, on fresh matter basis, are 70.93% com
“silage, 6.17% rice straw, 12.95% soybean meal, 6.78% cassava chip, 2.26% rice bran,
0.29% ground corn, 0.63% mineral premix and 0.29% limestene. Since the co-op has no
mixer, therefore hand mixing was demonstrated, each 500 kg. The co-op has produced 3
tons of TMR per day using 8 labors. The product was kept in 2 layers vacuumed piastic
bags. During February to June 136 tons of TMR has been produced.

The_production cost,_selling price and economic return. The cost of com silage was 1.19
bath/kg while the selling price was 1.25 bath/kg. Those of TMR were 3.11 and 3.30
respectively. Till now (June 18, 2001) over 435 tons of com silage and 105 tons of TMR have
been sold. It was expected that the income over feed cost of comn silage will be 39,840.5 bath
while that of TMR will be 25,471.2 bath.

The satisfaction of the co-op and the members. Ninety one members (59.1%) of the co-op

bought com silage and/or TMR. Twenty eight of them were subjected to the interview. It was
found that 84.3% of the interviewers know how to produce com silage but would like to have
mare ftraining on this and the relevant topics. Seventy percent have a potential to grow and
ensile the corn, but 60.7% have no chopping machine. Most of them realized the advantage

of using these 2 products. The admission percentage on these items are as follows : To




10.

alleviate the problem of forage deficiency = 75%. Have more time to take care of the cows
and- do other work = 82%. Reduce accidental risk on collecting crop residues in remote
area = 75%. Improve cows health = 92.9%. Satisfy with the products = 92.9% but 64.3%
requested to reduce the price of silage to be 1.00 bath and TMR to be only 2.50 -3.00 bath -
Technology transfer and the achievement of the project. The technology being gained from
this R&D project has been transferred to farmers and the publics 10 times via different mass
medias i.e. 2 times on television programs, 3 times on. board casting programs, 2 times an '
newspapers and an animal husbandry magazine and 2 times on poster session at the North
Agric. Faif of Chiang Mai University and the Indochina Agric. Fair of UbonRatchathani
University. In addition 3 scientific papers have been presented at the 3" annual conference

of Mae Jo University.

All of the above mentioned results indicated that the project has success_fully achieved

its goal and served all of the committed objectives. 7&
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‘ﬁmmmﬁmﬁﬁuﬁu datindanausiazszazumdnudaiaaiansiiuna-sng (pH) wardinseu
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"inmmsnﬂ’ué”qmm?mﬂmtﬁﬂ Clostridia &t

s nazene (2543) Bnnsimanateamrtlisnndiu 4 ot TneldSnmassie nn.
yaqUapnuazdatnainanaumin FaiAe (1) nsavafiin 2.8 . (2) Wafundu 6.7 n. (3) naavtadiin
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5. 1BannunInAWYEHT (organic acid) Finadeitmin 30 nFnimnan Rurhndi 300 ua. Thi 1 i
nreadrefnaunaendafithin 240 ua. Lﬁuﬁmu 24 MR, WAZANTAZATE CuSO, 12 ua.
UsinBunmsdaeindulvfld 300 wa. vinluthedoe magnetic stimor a1 5 Wi neewdiag
NIEATENTDY. UdhduIaaMaITIHNWNNINIENRMIL 200 ua. lduatunan Fiuansazant
namrnuzfdasa 5 uauazldndatiu 3-4 inda tldrediuwiendu aracaiefildeen
11 100 wa.wmiluAt A udindusialildn arsazaneildesnun 50 ua.dnliifludn B aaniy
Finansazane CrO, 55 Ha. K N3 reflux Hhasan 5 1l m‘w’quqmﬂﬁﬁ?mﬁwﬁﬁnﬁ"u 100 NA.
rrlsadnirendEnai ndusiehlfidssazatedn 50 ua. e C anthuihens
AzaEM g 3 daw (A, B uaz ©) llmmamiL NaOH el phenoiphthalein 1 indicator 11
Al E A wanaienn Bunmunsnesgain Do wazusARin sugeL (Zimmer, 1966

d19lme YURBNILAZLEUIATN, 2525)

P o o alal = t
inaust lunsiansauntne tweminfilianunwanasil

- gy Badnguiias - NIAUNARNNAN
- ninas@Rnvas - pH B
o Do) 2 -
- namiiangniag - AZULUATUN NG
RANISVIARDY

1. IaYRAUNUNITRAR

& ar

2 ¥ & g GJ L)
anmsduansiunslgninatwebesdndiuggars 5 Tuinui 450 15 Tneldussan

Auans 18 At ihaiaan 8 G Heind"esing < fall

AUV (UM) NANAR (FL) | :IAIseutdae (Lw/e)
AU 18 AUX 180 UM x 8 U 25,920
AT 3,500 87T x 9 LW 31,500
At 15-15-15 90,000
18l 46-0-0 76,500
ANARAUEG 24,000
FIpEN 247,920 801.8 0.31
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flengnnavTn 30 uaz 120 T dntweveinasilaznidnEnEnanEnN THgaNdNB I THES
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Tmeuerfaan (McDonald ef af,, 1991) | |
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Fenfy 8%) BaltlsufinnuaniTRiflu buffer (McDonald et al., 1991) 30 pH gandn
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P ( . ..
AN Mgand winaien pH  lisenadeaiuBuntunsainmzainsanasLgi ) siiugeRel
autluiefgesaldnanannuds  uazsnnisiomnanauasugauiiinauzgandtuazll pH
3 d? = =1 9reml = 4? 1 ar 1 | or O o = ] o
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o - =’E’ =] ) [N dl <t = = IR’ al oy é’ = ] o
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3. uRURINISLASHNBIUNAY

AzuLfnEUEaMen W sIngLANus s idie RnAulivensiniy (p>0.05) Tiany
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¢ o
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(Valentine and Brown, 1973)
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Organoleptic Test Corn silage  Organic acid (% fresh matter) Corn silage

Odor 11.5 Acetic acid 0.94
Color 2.0 Butyric acid 0

Texture 4.0 Lactic acid 496
Total 17.5 Quality Score 99.0
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PSR 10. MIATLGRIWNINENATLA (TMR) Tt ldTLisunsn XRATION

*Cow data*
Weight of cow
Weight change (kg)
Age of cow (years)
Milk yield (kg)
Milk fat (%)

-~ Lactation no.

Income over feed

Dairy cattle feed formulation program

400.00
0.10
5.00
15.00
4.00
2.00

96.14 Bath/day

Income over feed 6.20 Bath/kg milk
Dry matter Ure TDN Protein Calcium Phosphor Vitamin
(kg) kg (kg) g (gm) (gm) ()
Required/day 12.12 0.69 B8.55 1.92 68.99 53.76 34200.00
Provide/day 12.12 0.69 8.55 1.92 68.99 HEEE Sk AR BREERREEE
Price Amount Cost Concentrate
(Bath/kg) kg (Bath)  Amount (%) Kg/day Nutrient content
Feed 5.57
Rice straw 1.20 1.50 1.80 Croundcom  1.19 TDN (%) 71.29
Corn silage 1.19 17.25 20.53 SBM 56.57 CP (%) 2502
Rice bran 4.16 0.55 2,29 Mineral 1.40 Ca (%) 0.87
Cassava chip 1.90 1.65 3.14 Rice bran 9.90 P (%) 0.66
CaCQ, 0.90 0.07 0.06 Cassava 29.71 Fiber (%) 9.38
Soybean meal 11.03 3.15 34.74 Calcium ca 1.23 VitA (TU/kg) 0
Ground comn 4,90 0.07 0.34 -
Mineral mix 12.00 0.08 0.96 Concentrate price 7.46
2432 63.86 (Batlvkg)
Fiber (%DM) 22.02 Cation- Anion  23.89
DMI (%BW) 3.03 balance
Ca:P ratio 132 ;1 NSC(%%} 31.54
R/C ratio 5842/ 41.53
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- %"uj(mﬁi’]mé) 110 110
(811970L0) 500 500
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HnTweveTnlmeiAT Wilcoxon Signed Ranks Tests ; Rank

N Mean Sum of
Rank Ranks
pre milk - post milk  Negative Ranks 2 7.00 14.00
Positive Rank | 10° 6.40 64.00
Tie s o°¢
Total 12

a. pre milk < post milk
b. pre miik > post milk

c. pre milk = post milk

d =y [ Y-y =i 1 :il g 1 3 9/
AT HHUINT 4. AT LﬂT’]x‘Wﬂ’]\‘]ﬂﬂF‘IL‘]_E‘?J‘]J L‘VlEi‘LIFﬂL'ﬂﬁﬂﬂ?ﬂqmuﬂuuﬂﬂﬁLLﬂZTtW)’NI‘I\

Fnalwavtinimedd Wilcoxon Signed Ranks Tests ; Test Statistic

PREMILK - POSTMILK
Z Asmp. -1.961 °
Sig. (2-tailed) 0.50
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AFIEUINA 5. AT NUATITUNIATIR L'lﬁl‘?_l‘i_l LIBILIAN ALLITHNLNUNNAULATTEWI g

ansuanATLgIneAT Wilcoxon Signed Ranks Tests ; Rank

N Mean Sum of
Rank Ranks
Pre milk - post milk  Negative Ranks 42 12.25 49.00
Positive Rank 18" 1133 204.00
Tie s 0°
Total | 22

a. pre milk < post milk
b. pre mitk > post milk

c. pre milk = post milk

= =n - = = ] dl g i 4 9
M15EEUANT 6. mmqmmmmmamnﬁ'ﬂu mf_l‘l_lﬂ"lL‘nﬂﬂﬂ?‘“’lm’tﬁ%}iﬂﬂuﬂﬂ:?:ﬂ"J'Nel‘ﬁ

anaanATLRaulneiAd Wilcoxon Signed Ranks Tests ; Test Statistic

PREMILK - POSTMILK

Z Asmp. 2516 °

Sig. (2-tailed) 0.012

78



msuﬁm’f'nfwmwﬁnqmmwﬁ‘lm@amﬁmﬁﬁm%’uamnstﬁ

The Production of Good Quality Corn Silage for
Commercial of cooperatives.
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The Production of Total Mixed Ration (TMR) Containing
Corn Silage for Dairy on Commercial
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The effect of formalin supplement on the quality of com silage and total mixed ration (TMR)
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The effect of formic and propionic acids on the secondary fermentation of corn silage and
total mixed ration (TMR)
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