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Optimum white clover content for milk production

S.L. HARRIS, D.A. CLARK AND E.B.L. JANSEN

Dairying Research Corporation Ltd., Private Bag 3123, Hamilton, New Zealand.

ABSTRACT

Nine Jersey and nine Friesian cows in late lactation and housed indoors were fed diets containing either 20, 50 or 834 rwhite cl
with the balance perennial ryegrass. During the first 10 days cows wead fiitum and during the second 10 days feeding was
restricted to 75% of metabolisable energy requirement. Milk yields of cows fed 50% and 80% clovad tEtam were not
significantly different but were 18% greater (P<0.05) than for cows fed 20% clover. During restricted feeding, when irgakas we
significantly different, milk yields of cows fed 50 and 80% clover were again not significantly different but were 10%aHHGhED)
than for cows on 20% clover. Clover content had no effect on milk composition. The experiment indicated increased yilelds were
mainly to increased intakes associated with high clover diets, and also the higher nutritive value of the clover. Resiiliseshowe
optimum clover content for milk production was 55-65%.

Keywords: Friesian cow; herbage intake; Jersey cow; milk yield; milksolids; milk composition; nutritive value; perennial ryegrass;
white clover.

INTRODUCTION day period. During a second 10 day measurement period

] » one cow of each breed remained on the same clover diet
_ Previous British (Thomsoet al., 1985) and Austral- yhjje the other two went to one of each of the other diets.
ian (Rogerset al., 1982; Rogers and Robinson, 1984)ring period 2 all cows were fed a restricted dry matter
research has clearly shown the benefit of pure white clovgfowance calculated as 75% of their metabolisable energy
over pure perennial ryegrass for milk production, particyyg) requirement based on the calculation of Holmes and
larly in the second half of lactation (Rogers and Robinsofiison (1987). Before the experiment all cows were
1984). The higher voluntary |ntal_<es of cows eating ?'_OVfofered the same diet of “typical” dairy pasture for 3 weeks
(Rogerset al., 1982) together with the higher nutritive 5,4 milk samples collected during this time used for
value of clover (Thomson, 1984) contribute to this inggyariate analysis of data.
creased milk production. However, pure clover pastures \yhite clover Trifolium repenscv. Grasslands Kopu)
are unrealistic for NZ dairy farms due to the lower annug,q4 ryegrass.olium perennev. Yatsyn, high endophyte)
dry matter production of pure clover swards (Frame angare cut twice daily from pure swards and diets mixed by
Newbould, 1984), the higher bloat risk and difficulties imang. The chemical composition of the herbage was ana-
maintaining such swards. In_ addition th_elre IS an energysed using near-infrared spectroscopy (NIRS) (Ulgatt
cost for the cow associated with metabolising high proteif) 1995). Daily herbage intakes of individual cows were
(high clover) feeds (Danfaest al., 1980). Therefore, c5icylated by subtracting the dry weight of the refused
mixed ryegrass / white clover pasture may prove mofgrhage from the allowance. @d libitumdiets cows left
advantqgequs than pure swards providing the clover CoBkproximately 1kg DM at each feeding but there were
ponent is higher than the average 15-20% (Caretlab, syally no refusals on the restricted diet. Cows received
1996) currently found in dairy pastures. British researchegfyat drench (50mls 1:6 Bloatenz 2in1 (Ecolab Ltd, NZ))
suggest clover content must be at least 30% to have afujly  Milk yields were measured over the final 5 days of
significant effect on animal performance (Thomson, 198445¢h measurement period and milk samples collected for
This paper reports on the first in a series of experimentymposition analysis (fat, protein and lactose) so allowing
investigating the effect of clover content on milk producgculation of milksolids (fat plus protein) yield.
tion with the aim of determining an optimum clover content A rgss-over model in SAS was used to analyse the

for NZ dairy pastures. data. Pre-trial measurements were used as a covariate, and
a breed effect was also included in the model. Linear and
MATERIALS AND METHODS quadratic regression analyses of milk and milksolids yield

were used to identify optimum clover proportions.
The experiment was conducted in April 1996 in the yop prop

last month of lactation. Nine Jersey and nine Friesian dairy
cows, housed indoors and individually stalled, wereafitd RESULTS AND DISCUSSION

libitum diets containing either 20, 50 or 80% (of total dry  |,creased clover content in the diet was associated

matter (DM)) white clover (three Jersey and three Friesigfiih higherin vitro digestibility, carbohydrate, crude pro-
cows per diet) with the balance perennial ryegrass over a 10
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tein and ME levels and lower fibre levels in the herbageTABLE 2: Herbage intakes, milk yields and milk composition of cows fed

(Table 1). These measures signified an increase in th
nutritive value of the diet and usually contribute to in-
creased milk production (Thomson, 1984). In this trial,

gdifferent levels of clover undead libitum or 75% ME requirement (re-
stricted) allowances. Milk yields, milk composition measurements and
milksolids yields are adjusted for the covariate period.

however, the differences in nutritive value between the

three diets were smaller than expected given the wide
This was due to the ryegras#take:ad lib. (kg DM/cow/d)

range in clover content.
component of the diet being of similar chemical composi-
tion to the clover.

TABLE 1: Chemical composition (analysed using NIRS) of clover diets,

and the pure white clover and pure perennial ryegrass which was cut and’rotein %:ad lib.

mixed to form the diets.

Clover content 20% 50% 80% pure pure

Clover content 20% 50% 80% SED
10.85 12.1 12.02 0.32

Intake : restricted

(kg DM/cow/d) 9.08 9.2%& 9.2 0.31

Milk yield: ad lib.(I /cow/d) 8.48 9.9¢/ 9.8%2 0.27

Milk yield: restricted [ /cow/d) 5.96 6.5% 6.47 0.24

Fat %: ad lib. 5.88 5.7 5.65 0.15
3.84 3.7¢¢ 3.8% 0.12

Lactose %ad lib. 4.7F 4.7 4.6% 0.10

Milksolids yield: ad lib.

(kg/cow/d) 0.80 0.9% 0.9 0.02

clover ryegrass

Dry matter (%) 155 141 13.0 11.6 16.6
Crude protein (g/100g DM) 21.5 22.6 23.8 24.6 20.5
Fibre: ADF (g/100g DM)  27.7 26.3 25.4 23.7 28.4
NDFP (g/100g DM) 49.8 45.6 41.2 36.1 52.7
Available carbohydrafe
(g/100g DM) 8.1 87 93 9.4 8.0
In vitro digestibility (%) 68.9 70.2 709 71.9 68.3
Estimated ME (MJ/kg DM) 10.3 10.5 10.6 10.7 10.2

2 Acid detergent fibre
b Neutral detergent fibre
¢ Readily fermentable carbohydrate

During period 1, when all cows were fad libitum
daily herbage intakes for cows eating 50 and 80% clove
diets were 11% higher (P<0.05) than for 20% clover diet
(Table 2). However, there was no significant differenc

e
between intakes of cows eating 50 or 80% clover diets. Aé

expected, intakes during period 2 were not significantly
different under the different clover levels but were lower
than during period 1 due to the restricted diets.

Despite milk production being relatively low, since
cows were near the end of lactation, milk yields for cows
on 50% clover diets were 18% greater (P<0.05) than yield
for cows on 20% clover during period 1 but were only 10%
greater (P<0.10) during period 2 (Table 2). During both
periods there was no significant difference in yields of
cows on 50 and 80% clover. The increase in milk yield
during period 1 in response to clover content was due to
combination of higher intakes and increased nutritive valu
of the diet. Any increase in milk yields during period 2
however could only have been due to the nutritive value o
the clover since intakes were similar. However, differ-
ences in milk yields were less significant during period 2
suggesting any increase in the nutritive value of the die
associated with higher clover content had a smaller effe
on milk production than increases in intake associate
with higher clover content. This result was not unexpecte

given that the diets were very similar in terms of chemical

composition and ME (Table 1).

Roger=tal.,(1982), comparing diets of pure ryegrass
and pure clover, found milk yields of cows eating clover
were significantly greater under bt libitumallowance

S

€

2 Standard error of the difference

XY Values on the same line with different superscripts are
significantly different, P<0.05

X Z Values on the same line with different superscripts are
significantly different, P<0.10

(25% greater) and 608&@l libitumallowance (13% greater).
Thus their results indicated both increased intakes and the
higher nutritive value of the clover diet were contributing
to the increased milk yields.

Milk composition (fat, protein and lactose %) was not
affected by clover content during either period 1 or 2
(Table 2). The increased fat, protein and lactose yields of
cows fed 50 and 80% clover diets were directly due to the
increased milk yields. Milksolids production, therefore,
lvas significantly greater for cows eating 50 and 80%
clover diets than for cows on 20% clover. Rogsral.,
1982) report a similar result for milk composition of cows
ed pure clover or pure ryegrass.

Significantly more (P<0.05) ME was used by cows
on 20% clover to produce one litre of milk than by cows
on either 50 or 80% clover during period 1 (Table 3).
However, if maintenance energy requirements (based on
calculation of Geenty and Rattray, 1987) were allowed for,
there was no significant difference in ME used by cows to
produce one litre of milk at any clover level. This suggests
increased milk yields at the higher clover levels were
associated with increased intakes rather than increased
energy conversion efficiencies. Rogetisal., (1982),
ﬁowever, found cows fed pure clover had higher conver-
sion efficiencies than those fed pure ryegrass although itis
tmcertain whether they allowed for maintenance energy

equirements in their calculations.

The results of this experiment indicated an asymp-
otic or quadratic type response of milk and milksolids

ield to clover content in the diet such that cows fed 80%
lover had similar intakes, milk and milksolids yields to
ows fed 50% clover diets. Plotting both milk yield and

ilksolids yield against clover content of the diet (% X)
gave quadratic type reponses viz. milk yield = -0.002117x
+ 0.15657x + 5.12926,2R= 0.4389; milksolids yield = -
0.00016% + 0.01873x + 0.45305,%R= 0.398. Thus this
experiment indicated an optimum clover content in the
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TABLE 3: Efficiency of conversion of herbage to milk (MJ of ME used REFERENCES
to produce 1 ( of milk) of cows fed different clover leveladtlibitum
allowance. Caradus, J.R., Harris, S.L., and Johnson, R.J. 1996. Increased clover

content forincreased milk productid®roceedings of the Ruakura
Farmers’ Conferencd8: 42-49.

Danfaer, A., Thysen, |. and Ostergaard, V. 1980. The effect of dietary

Efficiency (MJMEI  milk/d) 14.0% 1243 1240 047 protein on milk productionResearch Report No. 492, Copenha-

. ) ) gen; Bereting fra Statens Husdyrbrygs Forsog.

Efficiency (excluding maintenance Frame, J. and Newbould, P. 1984. Herbage production from grass/

energy requirement) white clover swardsOccasional Symposium of the British Grass-

(MIMEN  milk/d) 7.8% 759 7.5 0.44 land Societyl6: 15-35.

Geenty, K.G. and Rattray, P.V. 1987. The energy requirements of
grazing sheep and cattidew Zealand Society of Animal Produc-
tion Occasional Publicatiod0: 39-54.

Holmes, C.W., and Wilson, G. F. 1987. Nutrition: quantitative require-
ments of dairy cattleln: Milk Production from Pasture. Welling-
ton, NZ. Butterworths Agricultural Books. pp 107-130.

diet for milk yield of 66%, and 59% for milksolids yield. Regers. G. Porter R. and Robinson, . 1982. Comparison of perennial

. . ryegrass and white clover for milk productiorProceedings

Further outdoor grazing trials are necessary however be-  Sonierence on Dairy Production from Pastups 213-214.

fore an optimum clover content for NZ dairy pastures camrogers, G., and Robinson, I. 1984. Whole lactation production of cows

be determined, since the effect of clover content on total ~ grazing white clover or perennial ryegrass. Dairy Production

herbage production, as well as milk production, must be Research Report, Department of Agriculture and Rural Affairs,

- Australia: pp 148-149.
taken into account. Thomson, D.J. 1984. The nutritive value of white clo@acasional

Symposium of the British Grassland Sociby 78-92.
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Clover content 20% 50% 80% SED

a Standard error of the difference

XY Values on the same line with different superscripts are significantly
different, P<0.05



