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Abstract 

A feeding trial was carried out with 56 dairy cows in second or later lactation. The duration 
of the experiment was 13 weeks and started immediately after parturition. Basal diets 
consisted of maize silage, pressed beet pulp, moist ensiled maize gluten feed, ensiled 
brewers' grains and concentrates, which provided 70 % of total dry matter (DM). The 
remaining 30 % of the DM consisted of grass silages, which were fed as supplement to the 
basal diet. Treatments were wilted grass silage (WGS), moist grass silage ensiled with 
molasses (MGS), moist grass silage ensiled with formic acid (FGS) and wilted grass silage 
with added water (WW). The rations were fed as a totally mixed ration (TMR) to avoid 
selection. All grass silages were harvested between August 30th and September 1st from 
the same pastures. The moist grass silages differed in chemical composition from the wilted 
grass silage in ash (higher), crude fibre (lower) and NDF (lower). The in vitro and in vivo 
digestibility did not differ between silages. Total dry matter intake was lowest for both 
moist silages (MGS and FGS) and as a consequence net energy intake was also lowest with 
MGS and FGS. Milk production was highest on WGS and WW, resulting from the higher 
energy intake. Milk fat production and content did not differ between treatments. Milk 
protein production was significantly lower for groups fed MGS and FGS. Milk protein 
content tended to be lower for groups fed FGS and MGS. During the experiment energy 
balance was negative on all treatments. 
Calculation of the Duodenal digestible protein value (DVE), using the recommended 
equation for grass silage, gave for the WGS silage a better fit with the DVE balance 
measured in the feeding trial, than found with high moisture silages (MGS, FGS), which 
appeared to be under-estimated. Bodyweight changes corresponded favourably with net 
energy balances, after correction of energy values for volatiles in grass silages, using 
individual net energy values for volatiles instead of an average for grass silage OM. 
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Introduction 

During the winter period wilted grass silage is the most important roughage fed 
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to dairy cows in the Netherlands. Some of the advantages of wilting include the 
fact that less moisture has to be transported, a lowering in microbial conversions 
and a reduction in seepage losses. In some countries, e.g. United Kingdom and 
Ireland farmers tend to produce moist silages, with or without an additive, due to 
the climatic conditions which prevail. Several research workers reported good 
milk performances when feeding high-moisture silages (Gordon, 1980; Burgstaller 
& Huber, 1984; Honig et al., 1984). In the Netherlands farmers have harvested 
wilted grass silage for many years with dry matter contents between 35 and 60 %. 
In order to reduce harvesting losses and to limit the risks from bad weather 
conditions there is an increasing tendency towards more rapid ensiling techniques, 
one day wilting with or without additives instead of a 2-3 day wilting period. 
Changing from wilting to wet ensiling systems increases the amount of fermen­
tation products in the silage (Murphy & Gleeson, 1984; Donaldson & Edwards, 
1976; Derbyshire et al., 1975). The quality of grass silage with a high-moisture 
content made without an additive deteriorates rapidly (Castle & Watson, 1970a, 
1970b; Donaldson & Edwards, 1976), due to seepage, increased respiration losses, 
high pH and increased butyric acid levels. The type of additive used can also 
influence the amount of fermentation end products. Using molasses as an additive 
increases the amount of fermentation end products, due to fermentation of the 
available sugars (lactic acid and acetic acid), while addition of formic acid reduces 
the formation of these products, due to reduced activity of micro-organisms as a 
result of an increase in acidity. Increases in the amount of carbohydrates fermen­
ted to lactic acid and volatile fatty acids during ensiling reduce the amount of 
energy available to microbes in the rumen for synthesis of microbial protein, 
according to van Soest (1982) and Miller (1982). Reduction in microbial protein 
synthesis decreases milk protein percentage and/or production (Robinson et al., 
1987; de Visser & Tamminga, 1987; de Visser & Hindle, 1990). It was the aim of 
this study to investigate separately the effects of fermentation during ensiling and 
dry matter content of grass silages on: 
I. Chemical composition and nutritive value (measured in vivo and in vitro) 
2. Silage quality and the amount and type of fermentation products 
3. Performance evaluation of grass silages, varying in fermentation products and 

dry matter, as dietary ingredients in a feeding trial with dairy cows. 
Alongside this experiment a comparative study was performed with rumen can-
nulated dairy cows to investigate the influence of these rations on rumen fermen­
tation characteristics (fermentation pattern, degradability and kinetics). The re­
sults of the rumen studies will be reported in a subsequent paper (de Visser et al., 
1992). 

Materials and methods 

On August 30th and September 1st three types of grass silage were made from 
previously cut pastures, one was a strongly wilted grass silage, the other two were 
high moisture silages with additives (cane molasses or formic acid). After mowing, 
one quarter of each pasture was dried to approximately 22 to 25 % dry matter in 
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an attempt to avoid seepage losses. The grass was tedded once prior to harvesting. 
During harvesting molasses (MGS) was applied at a rate of approximately 40 kg 
per tonne fresh grass. The second quarter of each pasture was harvested at the 
same time and ensiled with addition of formic acid (6 litres per tonne fresh grass) 
(FGS). The remaining half of each pasture was wilted to a dry matter content of 
approximately 45 to 50 % and ensiled without an additive (WGS). The grass was 
wilted for 36 to 40 h. All silages were harvested with a precision chop harvester 
and ensiled in long small drive-over silos. Each silo was sealed with two layers of 
plastic sheeting. 

The grass was cut at approximately 3000 kg DM per hectare, consisted of 
approximately 95 % of Lolium perenne and was fertilized after the previous cut 
with 80 kg N ha^1. 

During the first 13 weeks of lactation a feeding trial was performed with 56 dairy 
cows. The animals, Dutch Friesian or Dutch Friesian X Flolstein breed, were in 
second (approx. 60 %) or later lactation. A blocked experimental design was 
used. Each block consisted of four animals grouped in accordance with their 
previous lactation performances. Within each block the animals were allocated at 
random to one of the four treatment groups. The animals were kept in a loose 
housing system with Calan electronic feeding doors. 

The basal diet, supplying 70 % of the total dry matter, consisted of maize silage, 
ensiled pressed beet pulp, moist ensiled maize gluten feed, moist ensiled brewers' 
grains and concentrates. The remaining 30 % of the diet was composed of wilted 
grass silage (WGS), grass silage with molasses (MGS), grass silage with formic 
acid (FGS), or wilted grass silage with extra water (WW). This water was added 
during the preparation of the diet. The amount of water added to diet WW was 
equal to the difference in water content measured between the wilted grass silage 
(WGS) and the grass silage with molasses (MGS). The dietary compositions are 
given in Table 1. All diets were fed as totally mixed rations (mixer/forage wagon) 
to avoid selection and fed at 5.00 h (40 %) and 15.00 h (60 %) respectively. The 
animals were fed individually and feed refusals recorded daily. 

The ingredients contained in the concentrate mixture are listed in Table 2. 
Pressed beet pulp, moist ensiled maize gluten feed, moist ensiled brewers' grains 
and concentrates were sampled once a week and analyzed for dry matter (DM) 
content. The grass and maize silages were sampled twice weekly and analyzed for 
DM. These weekly samples were subsampled over a monthly period. These 
monthly samples were analyzed for ash, nitrogen, crude fat, crude fibre, neutral 
detergent fibre (NDF), starch and sugars, as described earlier (de Visser & 
Hindle, 1990). Grass silages, maize silage and ensiled moist by-product feedstuffs 
were regularly analyzed for volatile fatty acids, alcohols, lactic acid, ammonia and 
pH to enable corrections to dry matter content and energy value due to losses of 
volatile components. The analytical methods used for volatile fatty acids, alcohols, 
lactic acid and ammonia were as described by Robinson et al. (1986). 

The in vitro OM-digestibility was determined for all dietary components using 
the Tilley & Terry method (1963), as modified by van der Meer (1980). In vivo 
digestibility of the grass silages was also measured, using wethers fed at mainte-
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Table 1. Composition of the diets (g per kg dry matter). 

Ingredient Group 

WGS MGS FGS WW1 

Wilted grass silage 300 - - 300 
Grass silage (molasses) - 300 - -

Grass silage (formic acid) - - 300 -

Maize silage 140 140 140 140 
Pressed beet pulp (ensiled) 200 200 200 200 
Maize gluten feed (ensiled) 150 150 150 150 
Brewers' grains (ensiled) 100 100 100 100 
Concentrates 110 110 110 110 

1Group WW received extra water, which was added to the complete diet. 

Table 2. Composition of the concentrate mixture. 

Ingredient g per kg 

Coconut expeller 405 
Soya bean hulls 100 
Linseed expeller 200 
Soya bean meal (solv. extr.) 145 
Fat (animal) 33 
Molasses (cane) 40 
Calcium carbonate 17 
Vitamins and minerals 20 
Salt (NaCl) 20 
Magnesium oxide 20 

nance, according to the method described by van Es & van der Meer (1980). The 
energy values of the grass silages were calculated, using the in vivo digestibility 
measurements. These energy values were corrected for losses of volatiles using 
two methods. In the first method the energy of the volatiles was assumed to be 
100 % digestible grass silage OM, while in the second method the energy value 
was calculated using the individual energy values for the constituent volatile 
components as published in the Dutch Feed Table (CVB, 1991a). 

Milk production was recorded at four consecutive milkings, using a Tru tester 
(Moderniek bv, Soest). Subsamples were taken in which the fat-, protein- and 
lactose contents were analyzed (Stichting Melkcontrole Station Noord, the Ne­
therlands). Animals were weighed twice weekly to record bodyweight and calcu­
late bodyweight changes during the experiment. Net energy intake, net energy 
requirement for maintenance and milk production and body weight change were 
used to calculate energy balance according to the Dutch net energy system (van 
Es, 1978). 
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Animal performances were also used to compare the digestible crude protein 
(dcp) and the Duodenal digestible protein systems (DVE) (van Straalen & Tam-
minga, 1991). The DVE values of the roughages, moist ensiled by-product in­
gredients and concentrates were calculated according to equations (Anonymous, 
CVB nr7, 1991b) and values recorded in the Dutch Feeding Table (Anonymous, 
CVB, 1991a). All resulting data were subjected to statistical analysis for a blocked 
experimental design (Genstat; Alvey et al., 1982). 

Results 

The chemical composition of the various grass silages is shown in Table 3. WGS 
silage showed the lowest ash- and highest cell wall contents (crude fibre, NDF). 
Sugar content was highest in FGS and lowest in MGS. The concentration of 
volatile components differed between silages. A relatively large proportion of the 
organic matter consisted of volatiles in MGS silage, compared to WGS and FGS 
(Table 4). The in vivo and in vitro OM-digestibility did not differ between silages. 
The results from both methods showed a high degree of correlation (R2 = 0.99). 

The in vivo digestibilities of nitrogen, crude fibre, crude fat, NDF and N-free 
extract did not differ between silages (Table 5). According to the Dutch Net 
Energy system the calculated net energy values differed between grass silages, 
when volatiles were calculated as 100 % digestible OM of grass silage (first 
method), but were similar when using individual energy values for volatile com­
ponents (Anonymous, 1991b) (second method) (Table 6). The protein values of 
the grass silages were calculated as dcp as well as DVE and are shown in Table 
6. The dcp values were similar for all silages, but DVE values were highest in 
WGS silage and lowest in MGS silage. 

Average dry matter content in the four TMR rations were 399, 336, 331, 336 g 
per kg for WGS, MGS, FGS and WW diets respectively. 

Table 3. Chemical composition and in vitro digestibility of the dietary components (g per kg dry 
matter). 

Ingredient DM' ash N CF cfat NDF starch sugar vitro 

Grass silages 
Wilted 456+49 113± 13 30+4 268±14 39± 3 492 ±20 - 26+12 73 ± 1 
Molasses 246±28 156±11 31 ± 1 222 ±6 42±3 412±9 - 13±2 73 ± 1 
Formic acid 233 ±26 146±16 32±3 229±11 46±2 429 ±20 - 41±8 73±1 

Maize silage 269±11 57+6 13±1 227±12 25±1 453 ±17 259 ±5 - 71 + 1 
Beet pulp 213±11 86±16 16±1 196+5 - 530±19 - 13 ±4 87+1 
Maize gluten f. 401 ±19 61 ± 1 34±1 103±11 22±1 435 ±14 168±15 10±2 88±1 
Brewers' grains 229 ±17 53±8 44±4 161 ±18 100±8 614±40 22±4 - - 56±2 
Concentrates 898 ±6 139±12 37±1 127±5 83±5 360±16 17±6 88±7 80±1 

Maize gluten f. = ensiled moist maize gluten feed. Beet pulp = ensiled pressed beet pulp. Brewers'grains = en­
siled brewers'grains. 456± 49 = 456 and a standard deviation of 49. vitro = modified Tilley and Terry in vitro 
digestibility. Ensiled products corrected for losses due to volatile components. 
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Table 4. Volatile components in grass silage (g per kg DM) and pH. 

Grass silage PH ac but lact NH3 ale 

Wilted (WGS) 4.22 10.3 0.2 36.1 10 2.2 
Molasses (MGS) 3.98 18.4 0.2 118.6 8 7.2 
Formic acid (FGS) 4.15 19.4 2.0 25.8 5 6.5 

ac = acetic acid; prop = propionic acid; but = butyric acid; lact = lactic acid; ale = alcohols 
NH3 = Ammonia-nitrogen fraction. 

Table 5. In vivo and in vitro digestibility of wilted grass silage and wet grass silages of formic acid 
( %), without correction for losses of volatiles. 

Grass silage vitro OM N CF cfat N-free NDF 
extract 

Wilted (WGS) 73 ± 1 75 ± 1 75 ± 1 77 ± 3 64 ± 1 74 ± 1 73 ± 3 
Molasses (MGS) 73 ± 1 75 ± 1 75 ± 1 77 + 4 63 ± 1 75 ± 1 72 ± 3 
Formic acid (FGS) 73 ± 1 75 ± 1 74 ± 1 78 ± 4 68 ± 1 75 ± 1 72 ± 3 

vitro = in vitro Tilley & Terry (1963), modified IVVO (1980). cfat = petroleum ether 40: 60 °C. 
75 ± 1 = 75 and a standard deviation of 1. 

Table 6. Net energy values (MJ per kg DM), dep and DVE values (g per kg DM) of wilted grass 
silage, high moisture grass silage with molasses or formic acid. 

Grass silage Net energy values dep DVE 

Method 1 Method 2 

Wilted (WGS) 5.86 5.70 141 68 
Molasses (MGS) 5.83 5.30 146 47 
Formic acid (FGS) 5.63 5.41 148 52 

Energy value correction for volatile components: Method 1: volatiles assumed 100 % digestible 
and allocated an average energy value for OM; Method 2: volatiles assumed 100 % digestible and 
allocated individual energy values per component, in accordance with CVB Table, 1991. dep = 
digestible crude protein. DVE = Duodenal digestible protein. 

Feed intake and milk performance results are shown in Table 7. Total dry matter 
intake was significantly lower on both high moisture grass silage diets (MGS, 
FGS), compared to diets WGS and WW, as was the Dutch net energy (using the 
second method) and protein intake (dep, DVE). Milk production was highest for 
cows fed WGS and WW. Milk fat percentage and production did not differ 
between treatments. Milk protein production was significantly lower on both of 
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Table 7. Daily feed intake, milk production, milk composition and bodyweight for the 13 week 
experimental period (mean of 14 animals) 

WGS MGS FGS WW SED 

Total DM intake (kg) 21.9a 19.6b 20.0" 21.0a 0.53 
grass silage (kg) 6.5 6.0 6.1 6.3 0.15 
Net energy intake (MJ)1' 143a 

X) O
 

m
 129b 137a 3.74 

dep intake (g) 2664a 2466b 2533b 2570" 74.0 
DVE intake (g) 1894" 1573b 1636b 1816a 65.0 

Milk (kg) 35.9a 34.3b 34.4" 35.8a 0.64 
Fat (g) 1640 1570 1572 1664 67.8 
Protein (g) 1152a 1077b 1080b 1138a 24.7 
Lactose (g) 1680a 1581b 1592b 1682a 32.8 
Fat ( %) 4.57 4.58 4.57 4.65 0.16 
Protein ( %) 3.21 3.14 3.14 3.18 0.05 
Lactose ( %) 4.68ac 4.61b 4.63bc 4.70a 0.03 
PFCM (kg) 38.0a 36.2b 36.2b 38. la 1.02 

Energy intake/req.ratio1 91a 86b 86b 87b 2.49 
Energy intake/req.ratio2 90a 83b 

X) ÛO 

86b 2.13 
dep intake/req.ratio 97 93 96 96 2.90 
DVE intake/req.ratio 103a 94b 97ab 102a 2.50 

Bodyweight (kg) 607 588 581 616 19.0 
Bodyweight loss (g) 290 460 440 450 70.6 

Figures with a different superscript differ significantly (P < 0.05). Energy intake = Intake in Net 
Energy Lactaction (van Es, 1978). dep intake = Intake of digestible crude protein. 'Energy intake/ 
req.ratio = intake / requirement ratio ( %) calculated with individual energy values of volatiles. 
2Energy intake/req.ratio = intake / requirement ratio ( %) calculated with average energy value of 
OM. dep intake/req.ratio = intake / requirement ratio ( %). DVE intake/req.ratio = intake/ 
requirement ratio ( %). PFCM = Protein and fat corrected milk. SED = standard error of diffe­
rence. 

the high moisture silages (MGS, FGS), while milk protein percentage tended to 
be lower on treatments MGS and FGS, than WGS. Milk production corrected for 
fat and protein content (PFCM) was lowest on MGS and FGS. All treatments 
showed a calculated negative net energy balance for the duration of the trial. 

Discussion 

Although the ash content in the silages was approximately 140 g per kg DM and 
as such relatively high, the values fell within the range accepted for autumn grown 
grass silages (100-155 g per kg DM), as found in commercially analysed field tests 
in the Netherlands (Van Dijk; Bedrijfslaboratorium voor Grond- en Gewason-
derzoek, pers. comm). 

The comparatively lower ash content found in WGS as opposed to the other 
grass silages (MGS, FGS) was probably caused by the removal of excess soil (ash) 
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during the wilting process. Ash content in MGS silage was 10 g per kg DM higher 
than that found in FGS silage. This difference in ash content between MGS- and 
FGS silage could be explained by excess ash present in the molasses, which was 
added to the MGS silage (Anonymous, 1991b). The higher crude fibre and NDF 
contents found in WGS silage agreed with results from earlier laboratory studies 
by van Vuuren et al. (1989). They concluded, that the drying process itself 
positively influenced NDF levels. Probably, due to inducing the formation of a 
nitrogen sugar complex (Maillard reaction). 

MGS silage contained higher amounts of fermentation end-products compared 
to WGS and FGS silage, which was in agreement with results from Donaldson & 
Edwards (1976) and Murphy & Gleeson (1984). This was reflected in the lower 
amount of sugars measured in MGS silage, in spite of the higher sugar content of 
MGS silage at the time of ensiling (grass and molasses). Although 6 liters of 
formic acid were added per ton fresh grass in FGS silage a relatively large 
proportion of fermentation end products could still be measured, in comparison 
with the MGS silage, this was in disagreement with Hinks & Henderson (1984). 

Several researchers reported lower energy values, as well as higher concentra­
tions of butyric acid in wilted silage compared to wet ensiled grass silage made 
with an additive (formic acid) (Gordon, 1989; Zimmer & Wilkins, 1984). Howe­
ver, the results of these experiments showed large differences in duration of 
wilting, weather conditions (temperature, rainfall, etc.) and increased DM-content 
as a result of wilting compared to our experiment. Under poor weather conditions 
the use of formic acid had a positive influence on the quality of wilted grass silage 
(Gordon, 1989; Zimmer & Wilkins, 1984). When comparing wilted silages with 
high moisture silages ensiled using an additive the weather conditions should be 
taken into account, because it is evident that poor weather conditions have a 
negative influence on the results. 

The in vitro and in vivo OM-digestibilities were highly correlated and fell well 
within the range of reported results (Burgstaller & Huber, 1984; Donaldson & 
Edwards, 1976; Murphy & Gleeson, 1984 and Steg et al., 1990). The in vivo 
digestibilities of nitrogen, crude fibre, crude fat, NDF and N-free extract were 
similar for all silages (Table 5) and agreed with the results of Burgstaller et al. 
(1984) and Steg et al. (1990). 

The energy values of the grass silages were substantially influenced by the calcu­
lation method employed to estimate the energy value of the volatiles (Table 6). 
Energy values are under-estimated (first method), when grass silages contain large 
quantities of volatiles, especially alcohols. This observation agreed with Zimmer & 
Wilkins (1984), reviewing data of various experiments comparing wilted to wet 
silages. They also concluded that energy values as well as DM content will be 
under-estimated when alcohols and volatiles form a substantial part of the dry matter. 

Although 70 % of the total ration was similar for all diets, the DM intake on 
both high moisture grass silages (MGS, FGS) was significantly lower, compared 
to WGS and WW. These findings agreed with the results found by Burgstaller & 
Huber (1984), Gordon (1980) and Zimmer & Wilkins (1984), when comparing 
wilted grass silage to high moisture grass silage diets. The tendency towards lower 
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DM intake by group WW and the significantly lower DM intake on MGS and FGS 
as compared to WGS agreed with earlier findings of Lahr et al. (1983) and de 
Visser et al. (1987, 1990). They found a negative relationship between the dry 
matter content of total rations and DM intake, when DM content was below 
40 %. Total DM intake seemed to be related to total dry matter content (WW) 
as well as to dry matter content and fermentation end products present in grass 
silages (MGS, FGS). The first seemed more related to the capacity of the cow to 
consume large quantities of food in early lactation (bulk), while a combination of 
lower DM content and higher amounts of fermentation end products seem to 
reduce the DM intake more permanently. 

The lower DM intake on cows fed MGS and FGS diets resulted in lower net 
energy (second method) and protein (dep, DVE) intakes, which negatively af­
fected milk yield and milk protein quantity (Table 7). 

The animals fed MGS and FGS diets mobilized more energy reserves, which 
was reflected in a larger body weight loss (Table 7). During this period more long 
chain fatty acids were mobilized from adipose tissue. Probably, these extra long 
chain fatty acids were efficiently incorporated into milk fat by the mammary gland 
(Palmquist & Conrad, 1971; Vernon, 1988), compensating the lower energy in­
take. As a result milk fat content and productions did not differ significantly 
between diets. 

The lower rumen digestible OM intake (Table 5; Table 7), the increased mo­
bilisation of body reserves (long chain fatty acids; Table 7) and the reduced 
protein intake (DVE) (Table 7) resulted in lower glucogenic/ketogenic and 
aminogenic/ketogenic nutrient ratios for cows fed high moisture silage diets (MGS, 
FGS), which probably resulted in a reduction of glucose and amino acids available 
for milk lactose and milk protein production (Vernon, 1988). This was reflected 
in a significantly lower milk production (lactose) as well as lower milk protein 
output. These results agreed with those of Broster & Thomas (1981), who also 
observed a lower milk protein content, when feeding below energy and protein 
requirements. The lower calculated DVE intakes on MGS and FGS diets agreed 
with the lower milk protein production and protein content and support the 
hypothesis of reduced microbial protein synthesis, which was reflected in higher 
concentrations of ammonia and branched chain fatty acids (BCFA) and valerate 
found in the rumen fluid of cannulated dairy cows fed the same diets (de Visser 
et al., 1992). These higher concentrations also agreed with previous results, in 
which lower microbial protein synthesis was measured in relation to increased 
concentrations of ammonia, BCFA and valerate (de Visser et al., 1987, 1991; 
Robinson et al., 1987). However, our results disagree with those of Peoples & 
Gordon (1989), Steen & Gordon (1980), Gordon & Peoples (1986) and Zimmer 
& Wilkins (1984), who found similar milk protein outputs, when feeding wilted or 
high moisture grass silages. The discrepancy between our results and the literature 
mentioned, might be explained by differences in the fed supplement. 

In our experiment the grass silages were supplemented with by-products, partly 
consisting of moist ensiled products (Table 1). The supplements referred to in the 
literature consisted mainly of barley and soya bean meal. The amount of rumen 
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fermentable carbohydrates, starch and sugars, was relatively low in our experi­
ment (Table 3). However, when feeding supplements containing large quantities 
of barley a substantial amount of the carbohydrates became rapidly available for 
rumen fermentation, thus compensating for the loss of easily fermentable carbo­
hydrates during the ensiling process of high moisture grass silages into fermen­
tation end products. As a result a larger amount of nitrogen, available as ammonia 
in the rumen after degradation of grass silage protein, might be incorporated into 
microbial protein (van Straalen & Tamminga, 1990, Nocek & Russell, 1988). The 
new Dutch protein system (DVE, van Straalen & Tamminga, 1991) proved to be 
more accurate in predicting protein balance of WGS and WW than was the dcp 
system (Table 7). However, it was less accurate for moist ensiled grass silage made 
with an additive. The equations for grass silage used in the Dutch DVE system 
were derived from wilted grass silage data (W.M. van Straalen, pers. comm.), 
which might explain the difference found in this experiment. 

Body weight changes on both the moist treatments (MGS, FGS) did not cor­
respond with the energy balances calculated according to the Dutch net energy 
system (van Es, 1978), using energy values for volatiles as 100 % digestible grass 
silage OM (first method). Yet when the energy values for individual volatile 
components (CVB Table, anonymous, 1991) were used to calculate net energy 
intake (second method) and net energy balance, they compared more favourably 
with the observed changes in body weight. 

The ensiling method influenced total dry matter- and energy intake, as well as 
milk production. The energy values of grass silages should be calculated using 
individual energy values for volatiles. The type of supplement used, should be 
optimized allowing for rumen fermentable carbohydrates to avoid negative in­
fluences on milk protein output. 
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