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Summary

The experiment was cenducted to determine the effect of different fiber levels on milk production
of crossbred Holstesn milking cows fed urea-treated rice straw (UTS) as a roughage. Eight cows were
allotted into 2 squares of 4 cows each with 4 treatments by a halanced design. The treatments were
179, 229, and 24% crude fiber (CI7) diets and Thai feeding system {free choice of roughage and
! kg of concentratesf2 kg of milk) as a control. Body weight change was nol significantly different
among the treatments during the cxperiment. Milk producticn (4% FCM) and milk protein content
were not diflerent among the treatments, bui milk lat content was low in the 179, CF group and
high in the control group. Cows fed the (79 CF diet consumed less UTS and more concentrates
than the orhers, and consequently total DM intake was not differant among the treatments. The feed
conversion ralio was signilicantly higher in the control. Feed cost per kg milk was lowest in the
control and highest in the 17% CF diet. The fiber conient of the diet would be mcre than 179,
preferably 22-24 (or normally producing Thai crossbred Holstein cows when the UTS was fed as
a main roughage source.
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Introduction

The crossbred Holstein cattle has been used
for milk producticn in the developing countrics
for more than 20 years. In the tropical conditions
feeding is the major factor for milk production
patticularly during the dry season. Attempts have
been intensificd in utilizing urca-treated rice straw
for supporting the productivity of ruminants
during that critical period. Promma et al. (1985a,
1985b) indicated that the crossbred Holstein
milking cows could producc 8.8-9.0 kg of 49
FCM per day by ad libium feeding of urea-
treated rice straw supplemented with concentrates.
[n Thailand, most farmers have followed the
traditional fecding method of the dairy cattle,
which is free choice ol roughages with an addi-
tional supply of concentrates at a tevel of | kg
per 2 kg of milk production. This method has
been accepted throughout the country asa prac-
tical one. Tlowever, problems of inadequate or
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surplus nutrient supply were often seen under
this method.

According to Promma et al. (1993), crossbred
Holstein heifers fed the wurea-treated rice straw
diet confaining 22-30% crude fiber or 33-46%
ADF showed a good growth response (500 g
gain/day), when the diet contained standard levels
of TDN and CP recommended by NRC (1988),
but the reduction of TDN andfor CP to 90%
thosc of the standard, growth rate was depressed.
Lofgren and Warner (1970) reported that feeding
milking cows with 17% crude fiber (CF) or 199,
ADF maintained a narmal level of milk fat
production. Crude fiber level of the cow diet of
approximately 169, was recommended for main-
taining milk fat content at satisfactory level
(Thomas and Raok, 1983). Woodford (1984) also
demonstrated that fiber content of the ration at
18.6%, ADF maximized milk production with
normal milk fat content. According to NRC
(1981), hecat stress is the mam factor (o limit the
dry matter intake of feed in the hot climate.
Sutardi {(1991) suggesled, therefore, thal milking
cows raised in the tropics need more input of
TDN and CP than those recommended by NRC
(1988). Strategy lor increasing feed intake should
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be considered. preferably use of good quality
roughages. Apart from other crop residues, urea-
treated ricc straw was proved to be the roughage
that ruminants showed high feed intake (Wanapat,
1985).

The objective of this was to
investigale the effect of different fiber levels of
urea-ireated rice straw diets on milk production
and milk composition of crossbred Holstein
milking cows under the standard requirement of
NRC. The resuits were compared with that of
the traditional feeding system, and factors asso-
ciated with milk produclion were also discussed.

experiment

Materials and Methods

The crasshred Holstein milking cows (75%,
of Holstein blood) were used to siudy the effect
of dietary levels of fiber on milk production. The
animals werc arranged by the method of balanced

design (Cochran and Cox, 1957). The experiment
was conducted within two squares consisted of
4 treatments X 4 periods per cach square, Each
experimental period was 30 days. . Each of the
experimental animals was designed to get all 4
treatments within 120 days. Since the resting
peried could not be given during the Jactation,
the measures and animals werc adjusted with the
residual effects. After passing peak of produclion,
8 cows were randomly placed into 2 squares
consisting of 4 animals per one square. Cows
in the first square were in the first lactation
period and those of the sccond square were in
the second lactation period. Cows in each square
were similar in stage of lactation, previous milk
record, age and body size as shown intable 1.
The animals were individually tethered in stalls
with free access of waler and free choice ol
mincral lick. Milking was done twice a day at
05:00 h and 15:00 h by a milking machinc.

TABLE 1. PREVIOUS RECORDS OF EXPERIMENTAL ANIMALS

. Body Days Milk yield
. Cow . 2 -
Square 2 Age wi, at Lactation after Refare Previcus
' B beginning parturition slarting lactation
year month kg days kgiday kgiday
! 1 2 6 359 Ist 75 12.1 =
2 2 5 351 Ist 81 12.9
3 2 s 284 1st %0 9.6 —
4 2 5 334 Ist 84 8.4 —
2 5 3 6 438 2nd 8l 13.2 89
6 3 6 303 2nd 78 13.8 9.2
7 3 7 434 2nd 93 12.9 ORS)
8 4 0 410 2ndt 69 14.8 10.3

Cows were designed to get 4 trealments, being
179, 229 and 24% crude fiher (CF) diets and
ad ithitum feeding control. Urea-treated rice straw
(UTS) and concentrate supplements as shown
in table 2 were used to mect the NRC standard
(1988} and having the desired levels of CF. The
computer program developed by Promma et al.
(1990) was used in formulating the diets using
data from chemical analysis (table 3) and the
production record of each cow. Mineral mixturc
contained 17.5% of Ca, 7.2% of P, 1.9% of §
and adequate amounts of trace minerals. Vitamin
mixture contained 10° 1Ufkg of A, 300,000 IU/kg

of D and 80 gfkg of E which was given in extra
and the amounts were also calculated 1o meet
the requircments. The composition of the con-
centrate supplements used in the 17%, 22% and
247, CF diets were shown in table 3 together
with that for the control treatment. The cows
were given calculated amounts of UTS and
concentrales according to the recommendation
of the computer program, but those of the con-
trol were given UTS ad fbitum and | kg of
concentrales per every 2 kg of milk production.
For all treatments, feeds were given twice a day,
concentrates at 07:30 h and 14:30 h and UTS
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TABLE 2. CCMPOSITION OF CONCENTRATE SUPPLEMENTS

Trealments . . S
Ingredients (%) 179 CF 229, CIF 249, CF Control
Ground corn 69.7 06.4 63.) 50.0
Sovbean meal 28.3 30 34.1 6.0
Rice bran - - - 10.0
Kapok meal . - - 250
Rape sced meal - - — 6.0
Mineral mixture 2.0 2.5 2.8 30
Vitamin mixture (gf100 kg) 4.1 52 56 150
Cost (Bahtjkg) 5.63 5.86 6.09 4.62

at 08:00 h and 15:00 h. The residue of UTS
were weighed every day and checked on dry
matter content. Body weight changes of cows were
calculaled Mrom the measurements of 3 consecutive
days at the initial and final of each period.

Treatmenl or rice straw was conducted by
exposing rice straw with water and urea at the
ratio of 100:100:6 on weight basis. Treamment
was done under airtight condition by covering
with polythenc sheets and left for at least 21 days
before use. Urea-treated rice straw was removed
from the stack and cut into 20 cm prior to the
feeding, and fed without accation.

LTS and concentrates were randomly collected
every week, and dry matter (DM), crude ush
{CA)., crude protein (CP), ether extract (EE),
crude fiber (CF) and nitrogen free extract (NFE)
were analyzed by the AOQAC standard method
(1975). Acid detergent fiber (ADDF) of the feed
was analyzed by the method ol Goering and Van
Soest (1970). Protein content of UTS was ob-
tained from fresh samples. Total digestible nutrients
{TDN) contents of all feeds were indirectly cal-
culated from the metabolizable energy contents
using the cquations of Moe and Tyrrell (1976)
to convert to TDN. The estimation of metabo-
lizable energy was done by the gas test method
(Meoke et al., 1979) using the rumen liquor
obtained from the crossbred Holsiein cows fed
the similar test feed (LTS and concentrates). Milk
samples were collected once a week from two
consecutive morning and alternoon milkings, and
protein and fat contents were determined by the
titration method and Gerber method, respectively.
Calcalation of (he feed cost was based on the
price of feed ingredients (Bahtfkg as feed basis)

St

at the experiment, such as, urea-treated straw
1.0, ground corn 3.4, soybean meal 11.5, rice bran
3.9, kapok meal 5.1, rape sced meal 5.5, mineral
mixture 7 and vitaming 400.

Daia of treatment effects, such as body weight
change, DM intuke of UTS and concentrates,
milk vield, milk composition, feed conversian ratio
(FCR) and feed cost were statistically analyzed
by the analysis of variance of balanced design
{Cochran and Cox, 1957). Residual effects were
lested and used for ad'usting the treatment means.
The differences belween treatment means were
determined by Duncan’s new multiple range test
{Sicel and Torrie, 1960),

Results and Discussion

The chemical composition of the feeds used
in this experiment is given in table 3. The DM
basis TDN coatent of UTS calculated from the
estimated ME values was 53,77, which was very
close to the result obtained by the digestibility
trial using the crossbred Holstein bujls (Promma
et al, 1993), being 54.1% on DM basis. The
TDN contents of other feed ingredienls were on
their normal range. Some variations were seen
in DM and CP contents of UTS with regard
10 the method of covering the treated straw stack;
some moisture together with ammonia gas could
escape through the overlapping parts of polythene
sheets.

The performance of crossbred Holstein milking
cows {cd dilferent levels of CF is presented in
table 4. Body weight changes during 30 days were
nol statistically different among the treatments,
lowever, most of the cows fed the control diet
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TABLE 3. CHEMICAL COMPQSITION OF FEEDS

Feeds DM {fresh %) CP CFV ADFE TDN
Urea-treated straw 69.1 -+ 15.1° 79414 3864+ 1.8 51.1 4+ 28 53.7
Ground corn 889+ (9 27+ 12 30£07 544 64 88.7
Soyhean meal 8944+ 30 481 4+25 93405 132408 88.2
Rice bran 9.4 39 143412 124 + 34 16.8 + 4.2 74.0
Kapok meal 884+ 19 421 4+£32 288419 42,1 +47 62.4
Rape seed meal 920+ 26 406+ 16 894038 16.5 429 76.0
Concenlrate supplement
For 17% CF diet 8864+ 21 18.0 4+ 14 43+ 04 68+ 05 77.3
For 22% CF diet 8.1+ 27 192413 4.5+ 03 6.7+ 04 76.9
For 2497, CF dict 8884+ 25 201408 44 403 71403 76.7
For control diet 8894+ 3.1 196 £ 13 95+ 0.6 1454+ 0.8 68.8

'Mcan + SD (N = 16).

TABLE 4. PERFORMANCE OF CROSSBRED HOLSTEIN COWS FED DIFFERENT LEVELS CF CRUDE FIBER

Trealments 17% CF__ 22% CF 249, CF Control SEM
Body weight change (kg/30 days) -2.1 2.3 4.1 —4.4 432
4%, FCM yield (kg/headfday) 12.3 12.4 2.3 12.0 0.35
Milk fat content (%) 3.768 3.928b 3.792® 3.04° 0.06
Milk pratein content (%, 3.19 3.10 3.09 1.03 0.01
Dry maller intake

UTS (kgtheadidzy) 3938 5.89% 5.698 5.80P 0.16

Concentrate (kgfhead/day) 6.68°¢ 5.48P 5.300 6.00° t.85

Total {kp/head/day) 10.61 11.37 10.99 11.80 0.36

Total (% of bedy weight) 2.9 3.1 29 3.1 0.1
Cancentrates/UTS ratio 1.70 0.93 0.93 1.03 0.23
FCR (kg feed{kg milk) 0.88° 0932 0.89¢ 0.99° 0.02
Feed cost (Baht/kg milk) 3.89¢ 3.70% 3.538b 3.370 0.09

FCM: Fat corrected milk, FCR: Fced conversion ratio.

Mean with different superseripts within row ditfer at p < 0.05.

lost Iheir body weight. The cows fed the control
diet consumed more CF and less TDN than the
other groups as shown in table 5, although the
concentratesfUTS ratio was almost similar to that
of the 22% and 24% CF diet groups. Milk
praduction was not different among the treat
ments, however, there was significant dillerences
in milk far production; the 7% CF diet produced
lower fat milk and the cantrol diet higher fat
milk. This shoukl be duc tc the higher CF
content in the control diet and the lower content
in the 179 CF diet, since Rondi (1987) mentioned
that diets rich in roughage lead to an increased
ratio of acetic to propioni¢c acid. which in case
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of milking cows, is accompanicd by an increase
in fal content of milk. No significant difference
was found in milk protein conlent among the
treatments.

The cows given the 17%, 22%, and 247, CF
dicts were planned to consume all amount of
UTS and concentrate supplements offered, how-
ever, same cows particularly those fed the 249
CF diets consumed not completely the UTS given.
The intake of UTS was lower in the 179, group
but not different among the 229, CF, 249, CF
and contral groups. The dry maller intake of
the concentrate supplements was significantly
increased by the feeding of 17%, CIF diet and
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decreased by the feeding of 249, CF diet. Con-
sequently, total dry matter intake was not 5o
much diffcrent among the treatments, being
29%. 319, 2.9% and 3.1%, of the body weight
in the 179, CF, 229 CF, 249, CF and control
groups, respectively. Feed conversion ratio was
significantly higher in the control group and the
other groups did not show any significant dil-
ference in feed conversion rutio. Feed cost per kg
of milk production was significantly higher in
the 179, CF group, followed by the 229, CF and
249, CY groups, and the feed cost of the control
dict was lowest.

Since same cows consumed not completely
UTS given as stated before, the rcal nutricat
contents of the given diets were calculated and
the results are shown in table 5. 1t was clearly

TABLE 5. ACTUAL NUTRIENT CONTENTS OF THE DIETS

shown that the 17% and 22% CF groups con-
sumed the expected amounts of CF, howcver,
the 249, CF group consumed less CF than ex-
pected, being 227 instead of 249, The CF content
of the control diet, on the other hand, was esti-
mated 10 be about 24%,. The contents of ADF
in the diets were almost proportional to the CF
contents. When these values were compared to
the NRC recommendation, the CF content of
the 17% CF diet met (he recommendation but
the other diets were higher in CF than the
reccommendation, and  the AIDF  content was
higher in all the diets than in the NRC recom-
mendation. The increasing rate of the CF content
was 0%, 30%, 309 and 40%, and that of the
ADF was 109, 419, 429, and 549 in the 179,
229, 24%, CF and control groups, respectively.

__Treatments 179% CF 2279, CF 247, CF Controt NRC'
TON censumption (kg/day) 7.3 7.4 7.4 7.2 74
CP consumption (kgfday) 1.51 1.52 1.52 1.63 1 65
CF content (%) [7.0 221 22.1 23.8 17.0
ADF content (%) 23.2 297 299 325 21.0

'NRC recommendation {1988) for 11-13 kgfday of milk production.

The actual consumption of TDN and CP was
shown to be a little lower than the NRC recom-
mendations. The reduction rate in TIIN in the
17-247, CF proups was 0-1.39 and that in CP
was 7.9-8.59%. The reduction rate in the control
group was 2.7% in TDN and 1.2% in CP. It
was seen from this result that in the crosshred
Holslein cows any negative effect was not shown
on the performance ol production even though
the CP consumption was reduced by 8% of the
NRC recommendation. The previous report of
Promma et al. (1993) showed that the reduction
of protein Jevel in the UTS dicts caused less
nepative effect on the growth of crossbhred Hol-
stein heifers than the reduction of TDN level.
Mcre experiments are necessary to identify the
optimum CP requirement of the crosshred milking
cows. Although the CP consumption of the
contrel group was close to the NRC recommen-
dation, the performance was not specifically
superior 1o the other groups but tended (o show
lower performance in body wcight change, milk
yield and milk protein production. Regarding this,
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two particutar factors could be pointed out in
the concentrate supplements; CF content was high,
being 9.5% compared 10 4.3-4.5% of the others,
and TDN content was fow, bcing 699, compared
to 77% of the others. Nevertheless, 22-24% of
CF content in the dict could show as pood
performance as the recommended CF content of
179, for crossbred Holstein milking cows. It could
be concluded from the result that (eeding the
crosshred Hlolstein milking cows with urea-treated
rice straw can be effecuvely done by ration
formulation management, however, the levels of
TDN, CP and CF contents in the dict should
be controlled carefully. It would be recommended
1o have 100% level of TDN and CP of the NRC
recommendation, and 229% CF. The traditiona)
feeding system also gave a good result, but the
formulation of the concentrates should be done
carefully.
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