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introduction

Summary

A long-term study over 25 months was conducted to evaluate the effects
of genetically modified corn on performance of lactating dairy cows.
Thirty-six dairy cows were assigned to iwo feeding groups and fed with
diets based on whole-crop silage, kernels and whole-crop cobs from Bt-
corn (Bi-MON810) or its isogenic not genetically modified counterpart
(CON) as main componenis. The study included two consecutive lacta-
tions, There were no differences in the chemical composition and esti-
mated net cnergy content of Bt-MONS10 and CON corn components
and diets. CON feed samples were negative for the presence of CrylAb
protein, while in Bt-MON810 feed samples the CrylAb protein was
detected. Cows fed Bt-MONBSIO corn had a daily CrylAb protein intake
of 6.0 mg in the first lactation and 6.1 mg in the second lactation of the
trial. Dry matter intake (DMI} was 18.8 and 20.7 kg/cow per day in the
first and the second lactation of the wrial, with no treatment differefices.
Similarly, milk yield {23.8 and 29.0 kg/cow per day in the first and the
second lactation .of the trial) was not affected by dietary ireatment.
There were no consistent effects of feeding MONS10 or its isogenic CON
on milk composition or body condition. Thus, the present long-term
study demonstrated the compositional and nutritional equivalence of
Bt-MON&I10 and its isogenic CON.

rally occurring soil-born bacterium Bacillus thuringi-
ensis (Br). The crystal protein {Cry protein) is an

Since the first commerdal cultivation of genetically
modified plants (GMP) in 1996, the worldwide agri-
cultural area on which GMP is grown increased from
1.7 million hectares to 125 million hectares in the
vear 2008 (James, 2008). Most of the genetically
modified cormn plants are tolerant to herbicides
(glyphosate or glulosinate) or resistant against
insects such as the European corn borer or corn
reotworm. One of numercus insect-resistant cormn
hybrids is Br-Corn even: MONS10, which contains
the gene for CrylAb protein originating from natu-
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endotoxin that is specific for certain Lepidoptera
such as the European corn borer. Due to the rising
global culiivation of GMP, the importance of this
plant cultivar and its use in animal nutrition grows
in almost the samme manner. To answer the question
of the nutrjtional assessment of feeds from GMP and
their influence on the performance and health of
animals and quality of the food of animal origin,
motre than 100 feeding studies were published
worldwide. In all experiments, feeds from GMP were
compared with their conventional counterparts
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(CONs} or commercial conventional hybrids. The
numerous studies have determined the effects of
feeding GMP {e.g. soybeans, corn, canola, sugar beet
_and cotton) to various animal species (e.g. lactating
dairy cows, beef cattle, sheep, swine and poultry),
The results of these studies were summarized and
discussed in varicus review articles (Hammond et al.,
1996; Aulrich et al, 2001, 2002; Clark and Ipharra-
guerre, 2001; Faust, 2002; Auniaitre, 2004; Flachowsky
and Chesson, 2004; Flachowsky et al., 2007). Dep-
ending on the aim of those studies, the duration of
these trials shows a high variability, While digestibil-
ity trials were carried out over a period of approxi-
mately 10-30 days, fattening trials usually lasted
over a longer period of 250 days for beef cattle or
approximately 100 days for growing—finishing pigs.
In contrast, in dairy cows only short-term studies
were conducted over 21-91 days. This lack of daia

resulted in the question of impacl assessment of-

long-term feeding of Bi-corn (MONS810} on perfor-
mance variables of dairy cows. For this reason, the
currenit study aimed to evaluate the effect of Bt-corn
on feed intake, milk producion, milk composition
and body condition in lactating dairy cows compared
with the isogenic CON over a period of 25 months.

Materials and methods

Crop and processing of corn products

Genetically modified corn {(BtI-MON810} and its iso-
genic not genetically modified CON were cultivated
and harvesied under the same agronomic conditions
(cultivation, sowing, fertilizing, plant protection and
harvesting) in 2004, 2005 and 2006 at the Bavarian
State Research Center for Agriculiure (Freising,
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Germany). Degradation characteristics of the CrylAb
protein and oyIAF DNA depend on the processing of
the forage (Aulrich etal., 2004; Luz, 2005; Lutz
etal, 2006). Therefore, the crop was processed
directly after harvest into different corn products
{silage, whole-crop cobs and kernels) to maximize
the intake of CrylAb protein and ovidl DNA.
Thereby, whole-crop ~cobs were prepared from
chopped whole corn plants with special respect to
careful heat treatment (approximately 7 min,
approximately 580 and 93 °C at product entry and
exit respectively) and low-pressing temperature (83—
‘85 *C direcily after pelleting, approximately 90 bar
pressure, continuous product flow}. This product,

which is produced' from the whele com plang, is
defined as whole-crop cobs in the present paper.
Nuwrient and energy contents of the different comn
components are shown in Table 1,

Animals, experimental design and diets

Thirty-six Simmental dairy cows were selected from
the Bavarian State Research Center for Agriculture
and stralified by performance variables and lactation
number and asstgned to two groups. Eighieen dairy
cows (nine primiparous, nine multiparous) were fed
genetically modified corn (Bt-MONS810), and the
other 18 cows (nine primiparous, nine multiparous)
were fed its iscgenic CON over a period of
25 months. The cows had ad libitum access to their
basic ration. During the experimental perigd, nine
cows per group were exchanged because of illness or
infertility and replaced by first-lactation cows. Thus,
the study includes data from animals with complete
lactations, as well as data from animals with parrial

Table 1 Nulrient and energy contents {mean + SD} of CON and Bt-MONBTO corn components {gfkg DM unless stated)

Whale-crop silage Grain Whole-crop cobs
Companent CON BLMONST0 CON BL-MONET0 CON BL-MONETO
fy 27 27 26 26 28 26
Dry matter (gfkg) 361 4 30 357 + 26 885 + 11 895 + 11 %05 + 11 907 + 11
Crude ash 28423 29+ 43 5+ 20 15+ 1.3 33+46 32+ 47
Crude protein 30+86 B84 + 4.9 102 + 8 98 + 55 B2 +75 83+39
Crude fat 31454 28+ 33 41 + 8.7 A0 + 4.2 28 + 5.8 30+47
Crude fibre 176 4 11 190 + 15 2313 21+ 2 170410 164 + 9
ADFom* 188 4+ 9 229 + 26 27+5 24422 193 + 11 195+ 7
NDFaor* 370417 402 + 37 105117 94+ 95 434 + 54 393 1 22
NEL {tlikg D) 6.74 + 0.34 6.67 +0.34 8.75 + (.08 3.81 £ 0.19 6.99 1+ 0.06 7.01 1+ 0.04

CON, isogenic control com; B-MONSTO, corn resistant to European cornbarer: ADFom, acid detergent fibre expressed exclusive of residual ash;
NDFosr, neutral detergent fibre expressed exclusive of resfdual ash; NEL, net energy for lactation, calculated using digestibility coefficients
determined according to standard methods with wethers {GIE, 1991].

*n =7 and 10 for CON and BL-MONETO silage, n = 4 for CON and Bt-MON&G grain, n = 5 for CON and Bi-MONSTO whole-crop cols,
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lactations. The study covered two consecutive lacta-
tions from 2 weeks ante partum (a.p.) to 45 weeks
post partum (p.p.} in the first lactation and to
29 weeks p.p. in the second lactadon of the trial.
The animals were housed in a tie-stall barn equipped
with individual feeding places and were fed twice
daily. Feed refusals were removed once a day,
weighed and taken inio account for determination
of feed intake. Each group had a separate feed bunk
to avoid a contamination of the CON diet with
CrylAb protein or cviAbk DNA from the Bt-MONS&IO
diet. During the experiment, three diets for each
feeding group were used according to the. different
energy and nutrient requirement of cows in early or
late lactation and dry period. One was a partial
mixed ration (PMR} designed for cows producing
22 kg miik per day (PMR 1), the second one was a
ration for cows with less than 18 kg milk per day
(PMR 2} and the third ration was designed for dry
cows (PMR 3), PMR 2 and PMR 3 were based on
PMR 1, which was mixed up with increasing
amounts of straw {24.7% or 35.7% of DM, respec-
tively, in PMR 2 and PMR 3). The dicts were
designed in such a way that the corn components
{silage, whole-crop cobs and kernels) were from the
same hybrid for each diet to maximize any possible

Long-term feeding of genetically maodified corn in dairy cows

effect of the CrylAb protein and aylAb DNA on ani-
mal performance. Overall, the PMR contained a pro-
porticn of 71% corn components. The ingredient
composition of the experimental diets is shown in
Table 2. For daily milk production higher than
22 kg/day, additional concentrates (41.2% corn ker-
nels (either transgenic or isogenic), 34.4% rapeseed
meal, 19.9% dried molassed beet pulp, 3.2% mineral
mixture and 2.2% rape seed oil on dry matter basis)
were fed individually on the top of the PMR accord-
ing to actual milk vield.

Data collection, sampling and analysis

Individual feed intake was recorded-daily. BPor-chem=—""

ical analysis, samples of corn components (silage,
whole-crop cobs and kernels), straw, concentrates
and diets were collected weekly. After determination
of DM, these silage, straw and dier samples were
" pooled monthly for the analysis of chemical compo-
sition. The corn grains, whole-crop cobs and concen-
trates samples were also pooled and analyzed
monthly, The other diet and concentrates compo-
nents (molasses, dried melassed beet pulp and rape-
seed meal} were collected and analyzed per batch.
Feed samples were analyzed for crude nuirients

Table 2 Ingredient (% of DM) and chemicai composition (g/kg DM unless stated] of diets mean = SD) derived from CON and BLMONE10 corn
components

PMRT {designed for 22 kg milk/ PR Z (for cows < 18 kg milk/

day) day) PR 3 {diet for dry cows}
Ingredient CON Bt-MON 810 CON Bt-MONE10 CON Bt-fAONB10
ingredient, % of DM
Whale-crop sHage 41.9 41.9 335 335 286 28.6
Wiole-crop cobs 21.2 21.2 17.0 17.0 145 14.5
Grass silage 1.0 1.0 8.8 8.8 75 7.5
Straw 59 5.9 24.7 247 357 357
Maltasses 1.4 1.4 1.1 T 1.0 0
Concenirates® 188 8.6 4.9 14.9 12.7 12.7
Chernical composition (g/kg DM}
N 28 28 28 21 28 21
Dry ratter {gikg) 494 + 28 490 + 31 544 + 25 548 + 28 573 + 29 582 + 29
Crude ash 50+ 4.2 50+ 5.7 48 + 3.3 47 + 3.4 47 + 4.0 44 + 3.0
Crude protein 131 7.8 132 +97 11+ 57 11T+ 7.6 100+ 7.2 97 + 83
Crude fat 29+ 3.4 28+ 29 2626 24420 24 + 2.4 22419
ADFom® 212+ 12 213 + 19 240 £ 16 248 + 17 277 + 18 291 4+ 32
NBFom? 397 + 40 395 + 31 452 + 26 456 4 31 502 + 35 514 + 52
NEL (Mifkg DM) 6.67 + 015 6.68 + 0.14 6.10 + 0.11 6.09 + 0.11 5.79 + 0.10 5.80 + 0.07

PMR, partial mixed ration; CON, isogenic control com; B-MONSIQ, corn resistant to European comberer; ADFom, acid detergent fibre expressed
exclusive of residual ash; NDFom, rieutral detergent fibre expressed exclusive of residual ash; NEL, net energy for lactation, calculated using
digestibility coefficients determined according to standard methods with wethers (GfE, 1951},

*Dry matter composition {¥}: 41.2% com grain, 51.1% rapeseed meal, 5.3% mineral mixture, 2.4% urea.

"= 10 and 13 for CON and Bt-MONS10 PMRT, 7 = 9 for CON and Bi-MONS10 PMR2, n = 11 and 10 for CON and BU-MON&10 PRAR3
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Long-term feeding of genetically modified corn in dairy cows

according to Weende analysis (Naumann and Bassler,
2007}, For the determination of the ADF and NDF
content, samples were pooled for 4-month periods
depending on the harvest of the corn products and
analyzed according to Naumann and Bassler (2007)
with ash correction (ADFom and NDFom}. The net
energy contents of corn components {silage, whole-
crop cobs and kernels), concentrates and diets were
calculated according to GIE (2601). The analyzed
crude nutrients and the digestibility of the leeds
were used for the calculation. The crude nutrient
digestibility coefficients of the corn whole-crop cobs,
silage and kernels were determined in digestibility
trials with wethers (data not shown) according
1o standard methods {GfE, 1991). For the remain-
ing feeds, table valnes {Universitit Hohenheim—
Dokumentationsstelle, 1997) for nutrient digestibility
coefficients were used.

Cows were.milked twice daily, and the milk yield
was recorded (Lactocorder®; WMB AG, Balgach,
Switzerland) twice a week from consecutive evening
and morning milkings {two complete days of milk-
ing: Monday p.m., Tuesday a.m., Thursday p.m. and
Friday a.m.) during the experiment, Milk samples
were obtained at the same time and analyzed for
the content of fat, protein, lactose and urea via an
infrared analyzer (MilcoScan; Foss Analytical A/S,
Hilleroed, Denmark} and the somatic cell count was
ineasured with a Fossomatic (Foss Analytical A/S).
Body conditicn (body weights, body condition score
and backfat thickness) was recorded monthly. Body
weights were taken on electronic scales after milk-
ing. The body condition was scored according to Ed-
monson et al. (1989}, Determination of backfar
thickness was carried our according to Staufenbiel
(1992) using an ultrasonic device (Tringa Linear;
Esaote Blomedica Deutschland GmbH, Germany).

For the analysis of CrylAb protein, weekly sam-
ples of corn components {silage, whole-crop cobs
and kernels) and diets were cellecied. The analysis
of the samples was carried out by the Institute of
Physiology of the Technical University of Munich in
Weihenstephan. A highly specific and sensitive
ELiSA was applied to detect the CrylAb protein in
fced. One-hundred milligrams of ground feed sam-
ples, mixed with ice-cold extraciton bulfer (8 mm
sodium phosphate, 137 mm  NaCl, 2.7 mm KCl,
1.5 mm potassium phosphate  containing  ¢.1%
Tween 20 and protease inhibitors, pH 7.4), were
homogenized using the FastPrep technique. The
clear sample exmract was collected after centrifuga-
ton at 15000g and 4 °C for 15 min. Transgenic
silage extracts were directly used in the ELISA,
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whereas transgenic corn grain and corn cob extracts
were diluted 1:5 with exiraction buffer (P. Guertler,
V. Paul, X. Steinke, S. Wiedemann, W. PreiRinger,
C. Albrecht, H. Spiekers, F. J. Schwarz, H. H. D.
Meyer, unpublished observations). All samples were
analyzed as previcusly described (Paul et al., 2008).
The CrylAb protein intake of cows was calculated
based on the results ef the CrylAb protein content
in feed samples and DM of the cows,

Statistical analysis

Before analysis, data for DMI, milk production and
milk composition were pooled 1o weekly means for

each cow. Subsequently laciation curves were esti-
mated based on these weekly means [or the first and
the second lactation of the trial. The data were anal-
ysed using the mmED procedure of sas (version 9.1,

~-SAS Institute, Cary, NC, USA) with dietary treat-

ment, lactation week and the interaction as fixed
effects. The following model was used for the analy-
sis of all performance: variables:

ko= G LW+ (GTLW) + e,

where Yy is the observed value of dietary treatment
I, lactation week j, of cow k G the effect of dietary
eatment ¢ (=1, 2); LW, is the effect of lactation
week j (7 =1,.., maximum 45 [depending on the
length of the lactation, maximum 45 laclation
week])y (G * LW)y; is the interaction of dietary trear-
ment and lactation week; and &y residual error of
diciary treatment 7, lactation week j, of cow k.

A normal distribution of the data was assumed for
the evaluation. The correlations of errors within the
observations of the same cow were taken into
account for distribution of residual errors. Significant
differences among the dierary treatments were
declared at p < 0.05.

Results and discussion

Nutrient composition of corn components, concen-
trates and diets

The nutrient composition and energy content
(Table 1} of corn compenents (silage, whole-crop
cobs and kernels), from Bt-MONS10 and its iso-
genic CON were within the range given in current
feed tables for ruminants (Universitdt Hohenheim—
Dokumentationsstelle, 1997}, Moreover, nutrient
and energy concentrations of corn components, con-
centrates and diets from Bt-MONS81G and its isogenic
CON were similar througheut the experimental per-
jod (Tables 1-3), Thus, compesitional equivalence in
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Table 3 Mutrient and energy contents
{mean + SD) of CON and Bt-MONB810 concen-
lrates (g/kg DM uniess stated)

PMR concentrate Additional concentrate

Constituent CON Bt-MONE10 CON BE-MONS1D
n 28 28 28 28

Dry matter {g/ke) 8971 + 4 895 1 8 891 + 4 896 4 &
Crude ash 86 + 6.6 85 + 6.4 71 +37 48 + 4.1
Crude protein 297 + 9.9 296 + 13.8 206 + 8.8 199 + 13.3
Crude fat 39437 30452 35+ 4.7 34440
ADFom* 1M0+5 Mt 47 . 124171 120 4 12
NDFom* 167 + 12 166 + 8 198 + 23 196 + 19
NEL {viltkg DM 7.30 + 0.04 7.34 £ 0.04 8.02 + 0.04 801+ 0.03

CON, isogenic control corn; BE-MONR10, corn resistant to European cornborer; ADFom, acid
detergent fbre expressed exclusive of rasidual ash; NDFom, neutral cetergent fibre expressed
exciusive of residual ash; NEL = net energy for lactation calculated using digestibifity coefficients
determined according to standard methods with wethers {GfE, 1991}.

*n =9 for CON ard BE-MONZ10 PMR concantrate and additional-concentrate:

respect to nutrient concentration of genetically mod-
ified and unmodified corn, which appears to be a

prerequisite in safety and nutritional assessment of- -

GMFP (Report of the EFSA GMO Panel Working
Group on Animal Feeding Trials, 2008) was demon-
strated in the present study. Similarly, Aeschbacher
et al. (2005) compared dry matter conceniration,
chemical composition (crude ash, crude protein,
ADF, NDF and crude {at} and energy content of Bi-
corn and nonmodified corn and observed no major
differences between both corn types. Similar results
have been cobserved in other studies on Bt-corn
(Denkin et al., 2003; Rossi et al., 2005) and glypho-
sate-tolerant corn {Sidhu et al.,, 2000; Ridley et al.,
2002; Ipharraguerre et al., 2003).

CrylAb protein analysis of feed samples

The following resulis were compiled within the same
project (P. Guertler, V. Paul, K. Steinke, §. Wiede-
mann, W, Preilinger, C. Albrecht, H, Spiekers, F. J.
Schwarz, H. H. D. Meyer, unpublished observations).
The analysis of Bt-MONS810 feed samples by ELISA
resulted in concentrations of CrylAb protein ranging
from 91 10 390 ng/g DM (mean + SD: 195 + 89 ng/g
DM) for corn silage, from 155 to 379 ng/c DM
{rnean + SD: 237 = 535 ngfg DM) {or cormn kernels,
from 226 to 1021 ng/g DM {mean = SD: 617 + 222}
for corn whole-crop cobs and from 210 to 452 ng/g
DM {mean + SD: 332 + 59} for PMR. Except {or two
samples, no immunoreactive fragments of the
CrylAb protein were detected in CON feed samples
above the cut off limit (CCs) and below the detec-
tion capability (CCf). The reason that 2 out of 26
samples of CON com kernels were positive for
CrylAb protein (concentrations above the CCp) is

Journal of Animat Physiology and Animal Nutrition, @ 2010 Blackwell Verfag GmbH

most likely sampling or peost-sampling contamina-
tion. Thus, as expected, the analysis of feed samples

~by-BLISA not only clearly demonstrated the presence

of CrylAb protein in Bt-MONS810 corn components
{silage, whole-crop cobs and kernels) and PMR,
respectively, but also demonstrated the absence of
CrylAb protein in the isogenic CON samples. There-
fore, the results confirmed the correct provenance of
the Bt-MONB810 and CON samples.

In comparison of the dilferent dietary corn compo-
nents, the lowest concentration of CrylAb protein
was detected In corn silage, and the highest in corn
whole-crop cobs. Given that corn whole-crop cobs
and corn silage are both produced from the whole
corn plant as the basic material, the differences in
CrylAb concemiration may reflect a different influ-
ence of the two conservation methods on degrada-
tion of the CrylAb protein. We did not measure
CrylAb concentration of the fresh corn plant, but
Lutz et al. {2006) reporied an exiensive degradation
of the CrylAb protein during ensiling process of Bt-
corn (event Btl76}. The complete CrylAb protein
was onty detected in the first 8 days of ensiling, and
61 days after ensiling, only 23.6% of the original
CrylAb protein amount was delected with ELISA.
Similar results were reported by Folmer et al,
(2002), who srudied the effect of ensiling on the
CrylAb protein content in early and late maturing
Bt-corn hybrids {event Bill). Daia of Lutz (2003)
indicate that thermal meatment of corn plant due 1o
whole-crop cobs production reduced Crylab con-
centration to a lesser extent. In the study of Luiz
{2005), 31% of the amount ol CrylAb protein
detected in the fresh plant (expressed on a DM basis)
were analyzed in corn whole-crop cobs. Even il the
CrylAb concentrations of whole-crop cobs and silage
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Table 4 Effect of long-term {eeding of genetically modified corn IBEMONSI0! and its isogenic counterpart (CON} on feed intake, mili production,

mitk composition and body condition {mean + 5D}

Lactation of experiment First Second

Group CON BE-MONB10 p-value CON BE-MONS10 p-value
Divii, kglday 18.7 £ 0.48 182 + 047 0.532 21.0  0.67 204 + 0.68 0.080
Milk yield, kg/day 2391084 237 +0.82 0.566 292+ 110 288+ 1.2 0.419
ECM, kgiday 238 + 0.8 241+ 08 0.438 287 1+ 1.2 2854 1.2 0.7%7
Milk fat, % 395 + 008 4.03 + 0.08 0015 375+ 072 380+ 012 0.055
Milk protein, % 3.62 + 0.04 371+ 004 <0001 3.59 4 0.06 3.50 + 0.06 0.299
Milk lactose, % 4.83 £ 0.03 482+ 003 0.155 475+ 0.04 4.80 + 0.04 0.006
MU, mgil 164 + 9 187+ 9 <0.001 179 + 13 175+ 14 0.523
5CC (107 celisiml) 157 + 72 205+ 70 0.073 241 » 148 220 4+ 150 0.754
BW, kg 688 + 14 690 + 14 0.977 720+ 20 691 2 20 0.014
BCS - 357 + 0.1 353201 0.395 374+ 013 342+ 0713 <(.001
Back fat thickness, mm 176+ 1.6 185+ 16 0277 20320, 44427 =0.007

CON, isogenic contral corn; BEMONS10, corn resistant to European cornborer; DM, dry matter intake (kaiday); ECM, energy corrected milk (kg
day}; MU, mitk urea concentration (mel), SCC, somatic cell count {x10° cells/mi); BW, body weight (kg); BCS, body condition score.

measured in the present study suggest that differ-

ences in response to variable conservation methods
are greater than literature data using transgenic corn
of the event Bt176 would suggest, literature as well
as our data indicate a lower degradation of Crylab
protein degradation during wheole-crop cobs produc-
tion compared to silage preparasion.

In the present study, CrylAb concentration of
corn whole-crop cebs was considerably higher than
CrylAb concentration in com kernels or whole-crop
silage. Expression of CrylAb protein in leaves and in
stalks is much higher than expression of CrylAb
protein in  kernels (Nguyen and Jehle, 2007).
Whole-crop cobs fed to cows in the present smudy

were prepared from chopped whole com plants.
Thus, the higher concentration of CrylAb protein in
corn whole-crop cobs compared to kernels can be
explained by their high proportions of green plant
tissue (leave and stalk) with high CrylAb protein
concentrations.

Performance variables

The effect of long-term feeding of genetically modi-
fied corn (Bt-MONS810) and its isogenic CON on per-
formance variables for the frst lactation and second
lactation of the trial are presented in Table 4. The
DMT of cows fed CON and Bi-MON810 diets during

(a) Ist lactation of trial {b) 2nd lactation of triaf
. 2% -~ CON N - CON
EREY - BIMONS |0 & 2  BLMONSIO
E = 24 PP
E oz i n f‘t}mﬁ“&
o 2 F Thertr Silgias
258 52 / rebfedss
T & z Bl
g7 16 =T
= S
f ey
2 12 P 12 Iy
S i S & e

203 08 13018 23 28 33 38 43 21 4 7 13 16 1v 22 35 2%

Lactation weck Lactation week

{c) {d)
o o BI-VONSLO . —— BI-MONS10
=] PEEL
=2 B
£ =
g6 Ex 6 .
ZE > & -I Fig. 1 Dry matter intakes of the two feeding
== &= 4 . - A .
= 4 e : groups in the first {al and second {b} lactation;
= -t . n T I .
2 = 2 CrylAb protein intakes of the two feseding
“ I R e e A LER A AR L2 s} R R R R ARBERE R ns groups in the first (¢} and second {d) lactation,

203 8 318 13 W 33 38 4 2 407 1316 1y 22 25 28 CON, Isogenic control corn; BEMONS10, com

Lactation week Lactation week resistant to Eurcpean cornborer.
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(@ - 1st Iactation of trial (b} 2nd Iactation of trial
=& CON — CON

_ 43 = Bi-MONS10 = 4517 = Bt-MONS 10

40 B

i -

z N “tese, = .

:.:, 25 M -:. Bk _:&ﬁg‘
Fig. 2 milk yield of the two feeding groups in = ?0 1 e = B

= B =

the first {3} and second {b} lactation. CON, Iso-

genic controf corn; BE-MONSTO, covn resistant
1o European cornborer,

the first and second lacration are shown in Fig. 1a,b.
There were no differences in DMI between the feed-
ing groups in the first lactation (18.7 vs. 18.9 kg/
day) and second lactation (21.0 vs. 20.4 kg/day).
These results are comparable to literature data
(Folmer etal, 2002; Donkin etal., 2003; Faust
et al., 2003; Grant et al., 2003), which also indicate
no influence of feeding genetically modified or non-
transgenic corn on feed intake in dairy cows.

The CrylAb protein inzake of cows féd Bt-

MONS810 corn during both lactations as calculated
from feed intake and analyzed CrylAb concentra-
tions from feeds is shown in Fig. 1c,d. As a mean of
the first lactaton, the cows fed with Bi-MONSIO0
corn had an average daily CrylAb protein intake of
6.0mg and in the second lactation of 6.1 mg.
Thereby, in the first as well as in the second lacia-
tion of the trial, CrylAb protein intake appears to be
refatively constant over time. Moreover, CrylAb
intake was the same for each lactation week when
first and second lactation of the trial are compared.
To our knowledge, there are no data on CryiAb
intake in dairy cow feeding trials published in litera-
ture. However, the PMR 1 used in the present study

Hy T T T e e T T I TR TR T T T TR 10 T T T T T T

Pod 71013161922 252831 34374043
Lactation week

13 5 7 9 31131517102]1232332729

Lactation week

contained a proportion of 71% corn products, and
the additional concentrates contained approximately
41% corn kernels. Thus, taking into consideration
current nutrient supply recommendations for dairy

cows (GTE, 2001), we induded-the masimum. possice...-

ble amount of corn products in the diets of the pres-
ent experiment, and followed therefore the
recommendatiens given in the Report of the EFSA
GMO Panel Working Group on Animal Feeding Tri-

~als (2008) to create balanced diets with high propor-

tons of GMP in the dieis when conducting
comparative feeding studies involving GMP of the
first generation. Moreover, because we used corn
whole-crop cobs with high CrylAb concentrations as
a dietary component derived from corn plants, we
made an additicnal atternpt to maximize the overall
CrylADb intake in the respective {eeding group. In
summary, because of these experimental protocols,
the possible consequences from CrylAb intake
should have been visible ar each time peint through-
out the experiment.

Similar to DMI, there were no significant differ-
ences in milk yvield between the two experimental
groups during the two lactations of the trial
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(Fig. 2a,b). Moreover, there were no effects on
energy corrected milk yield (Table 4). Similar find-
ings regarding influence of feeding Bt-corn on milk
vield were also observed by Barriére et al. (2001),
Folmer et al. (2002), Faust et al. {2003}, Calsamiglia
et al. {2007) and Donkin et al. (2003), Considering
that feed intake, dietary nutrient and energy con-
centrations and, consequently, daily nutrient and
energy intakes were not differeni between the two
feeding groups in the present experiment. a lack of
influence on daily milk yield seems to be plausible.
As shown in Table 4 and Fig. 3, there were some
differences in milk composition and body ¢ondition
between feeding groups. For example, cows fed Bi-
MONB8L0 had higher (p < 0.05) miik far, milk pro-
tein and milk urea concentrations (4.03%, 3.71%
and 181 mg/l} than cows fed CON diets ({3.95%,
3.62% and 164 mg/l) as a mean of the first lacta-

tion of the experiment. In the second lactation of -

the trial, cows fed CON diets had lower {p < 0.05)
milk lactose concentrations {(4.75%) than cows fed
Br-MONB810 diets {4.80%), but body weight, BCS
and backfat thickness were higher (p < 0.05). How-
ever, the absolute differences between feeding
groups for these variables appear to be small and to
fall within the biological variation. Both milk fat
and milk protein differed by slightly less than 0.1
percentage units, yer daily ECM vield as an indica-
tor of milk energy ouwtput was the same for cows on
both diets. In additien, milk urea concentrations of
cows on both diets are indicative of very well-bal-
anced diets with regard to protein supply to the
cows and nitrogen supply to rumen microorganisms
{Lebzien et al., 2006). In summary, no consistent
major eflects of feeding Bt-MON&I0 or CON diets
on performance variables were observed. Thus, data
of the current study demanstrate the compositional
equivalence of Bt-MONBIG and its isogenic CON,
and, as a consequence, its equivalence in nutritional
terms.

Conclusions

The nutrient composition and energy content of Bt-
MONS810 corn components and diets in the present
study were not different [rom the isogenic CON corn
components and dicts.  Feeding of Bt-corn
{MONB8L10} over a peried of 25 months had no obvi-
ous influence on the performance variables of lactiai-
ing dairy cows in this study. The few differences
observed are most likely a result of factors not asso-
ciated with dietary treatment. Thus, the present
long-term study confirms the results of previous
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short-term studies on the feeding of Bt-corn in dairy
cow nuitrition,
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