Table 6. Nutrient composition [% of dry matter (DM), unless otherwise noted] of feedstuffs fed
in the study (mean * standard deviation)

Item Kelp meal Pellet! Concentrate? Alfalfa hay
DM, % of fresh matter 89.0 £ 0.07 91.9+£0.87 91.8+1.35 88.5 +0.47
Crude protein 9.40x0.14 148 £0.15 13.3+1.45 19.6 £ 2.00
ADICP? 3.95+0.21 0.57+£0.15 0.60£0.17 0.97+£0.15
NDICP? 6.20 £ 0.28 1.83+0.12 2.13+0.25 4.30+1.04
Neutral detergent fiber ~ 27.0 £ 2.33 128+ 0.84 12.0 £ 0.96 43.6 £ 3.68
Acid detergent fiber 16.4 £0.92 5.67x£0.72 6.10x1.15 28.8 £3 .04
Lignin 8.85+ 0.07 1.73 £0.85 143 £0.25 4.13+0.76
Ash 24.6 £ 0.96 7.70 £0.32 6.56 £ 1.53 9.84+0.45
Crude fat 3.75+0.07 4.43 +0.40 5.37 £ 0.57 2.53+£0.25
ESC® 190+1.13 577 +1.00 433+0.21 8.93+131
Starch 0.90+0.14 46.0 + 1.86 50.1 £0.68 1.30£0.52
NE., Mcal/kg of DM 0.54+0.01 0.87 £0.02 0.90 £0.03 0.65 = 0.03
Ca 1.12 £0.02 1.06 £0.02 0.69+0.10 0.94+0.22
P 0.16 £0.01 0.51+0.02 0.44+£0.04 0.39+0.01
Mg 0.79£0.01 0.40£0.01 0.36 £ 0.03 0.34 £0.03
K 1.76 £ 0.04 0.75x0.04 0.62 £ 0.05 2.35+0.18
Na 3.14+£0.04 0.57 £0.08 0.97 £0.30 0.03+£0.01
Fe, mg/kg of DM 364 +16.3 350 +7.09 197 £ 205 313+ 75.0
Zn, mg/kg of DM 30.0 £ 2.83 164 £ 9.64 139 £ 39.9 19.7 £ 1.53
Cu, mg/kg of DM 3.00+0.40 27.0£2.65 22.7 £8.33 8.33+£0.58
Mn, mg/kg of DM 37.0x2.24 112 £5.03 101 £21.2 43.0 +4.36
Mo, mg/kg of DM 0.75x0.07 1.17+£0.12 0.97£0.12 453+1.79
S 3.27+£0.01 0.27 £0.02 0.23+0.02 0.30+£0.02
Cl 2.96 £ 0.01 1.12+0.14 0.95+0.23 0.14+£0.02
I, mg/kg of DM 611 + 0.89 3.63 £ 0.55 0.97 £0.49 0.49 + 0.06

IPellet used in the GreenFeed system as bait to attract cows for gaseous measurements (methane
and carbon dioxide); it contained (DM basis): 46.2% ground corn, 24.0 wheat middlings, 9.0%
barley, 7.25% roasted soybean, 4.50% flaxseed meal, 3.50% sugarcane liquid molasses, 1.40% salt,
1.10% limestone 35.5 Ca, 0.70% Morrison dairy premix, 0.60% AB-20, 0.53% magnesium sulfate,
0.58% DIKAL-21 16 Ca 21P, 0.32% Magox 54% Mg, 0.23% Diamond V XPC green, and 0.07%
Vitamin E 20K.

The concentrate mash contained (DM basis): 59% ground corn, 13.5% barley, 8.58% roasted
soybean, 8.0% flaxseed meal, 4.0% wheat middlings, 2.0% sugarcane liquid molasses, 1.41%
sodium bicarbonate, 1.14% salt, 0.56% limestone 35.5 Ca, 0.53% Morrison dairy premix, 0.33%
DIKAL-21 16 Ca 21P, 0.29% Magox 54% Mg, 0.24% Biotin 400 mg/Ib, 0.23% magnesium sulfate,
0.16% Diamond V XPC green, 0.07% Vitamin E 20K.

3ADICP = acid detergent insoluble crude protein.

“NDICP = neutral detergent insoluble crude protein.

SESC = ethanol soluble carbohydrates.



Table 7. Ingredient and nutritional composition of the basal diet fed

in the study

Item

Ingredient composition, % of diet dry matter (DM)
Alfalfa hay 60.0
Ground corn 23.5
Barley 5.40
Flaxseed meal 3.21
Roasted soybean 3.53
Wheat middlings 0.80
Sugarcane liquid molasses 0.80
Salt 0.50
Sodium bicarbonate 0.50
Vitamin-mineral mix 2.00

Nutritional composition, % of DM

Crude protein 17.1

Neutral detergent fiber 31.0

Acid detergent fiber 20.0

Ash 8.52

Crude fat 3.66

Lignin 3.05




Table 8. Effects of diets with different levels of kelp meal (KM; elevated phase = 400 g/d; reduced phase = 100 g/d; withdraw phase
= 0 g/d) on feed intake, milk composition, and feed efficiency in organic Jersey cows compared with the control diet (CON)

Elevated phase Reduced phase Withdraw phase P-values!
Item CON KM CON KM CON KM SEM Diet Phase DxP
DMI,2 kg/d 20.6 20.7 20.2 20.8 20.0 20.0 090 0.87 005 0.09
Milk yield, kg/d 24.3 23.6 24.3 23.8 24.3 23.8 144 080 038 0.38
4% FCM,? kg/d 25.9 26.3 25.8 26.4 26.1 27.2 087 056 050 0.76
ECM,* kg/d 28.3 29.0 27.0 27.8 28.1 29.5 086 041 0.01 0.74
Feed efficiency® 1.20 1.13 1.23 1.14 1.25 1.18 0.06 046 <0.01 0.62
Milk fat, % 4.62 4.68 5.12 5.43 4.66 5.05 0.19 042 <0.001 0.74
Milk fat, kg/d 1.14 1.10 1.02 1.06 1.12 1.16 0.06 0.60 029 0.36
Milk protein, % 3.73 3.72 3.44 3.65 3.55 3.79 0.07 0.37 <0.001 0.68
Milk protein, kg/d 0.89 0.86 0.72 0.76 0.83 0.89 0.03 0.62 <0.001 0.46
Milk lactose, % 4.73 4.70 4.87 5.10 4.75 4.93 0.16 0.49 <0.001 0.46
Milk lactose, kg/d 1.14 1.09 1.02 1.06 1.12 1.16 006 091 008 050
Milk solids non-fat, % 9.38 9.44 9.24 9.78 9.29 9.81 030 036 080 0.39
Milk solids non-fat, kg/d 2.25 2.18 1.94 2.04 2.18 2.32 0.14 056 <0.001 0.43
Milk total solids, % 14.0 14.0 14.3 15.3 13.9 14.8 059 029 <0.01 0.60
Milk total solids, kg/d 3.34 3.21 3.02 3.16 3.28 3.48 019 059 <0.001 0.38
MUN, mg/dL 9.08 9.02 6.65 6.83 9.16 9.41 056 086 <0.001 0.93
Milk SCC,® x 1,000 cells/mL 24.3 31.1 39.0 34.5 52.1 37.0 150 083 030 0.60

ISignificance was declared at P < 0.05 and trends at 0.05 < P < 0.10; D x P = interaction between diet and time.
2DMI = dry matter intake.

3FCM = fat-corrected milk.

*ECM = energy-corrected milk.

®Feed efficiency = milk yield/DMI.

6SCC = somatic cells count.



Table 9. Effects of diets with different levels of kelp meal (KM; elevated phase = 400 g/d; reduced phase = 100 g/d; withdraw phase =
0 g/d) on iodine intake, milk and urinary iodine, and blood iodine and thyroid hormones in organic Jersey cows compared with the
control diet (CON)

Elevated phase Reduced phase Withdraw phase P-values!
Item CON KM CON KM CON KM SEM Diet Phase DxP
lodine intake, mg/d 16.0P 260? 14.32 75.5 15.6 15.5 0.60 <0.001 <0.001 <0.001
Milk iodine, pg/L 198° 8542 265° 5782 186 218 570 <0.01 <0.001 <0.001
Milk iodine, mg/d 4.89° 20.5° 6.44° 14.12 451 5.24 1.70  <0.01 <0.001 <0.001
Urinary iodine, ng/mL 88.5" 4122 88.7" 1252 52.8 62.6 27.2 <0.01 <0.001 <0.001
Plasma iodine, ng/mL 146° 7192 135° 2822 159 173 21.3 <0.001 <0.001 <0.001
Serum TSH,? plu/mL 0.44 0.45 0.44 0.45 0.45 0.45 0.001 0.15 0.87 0.99
Serum total T3,® ng/mL 0.80 0.79 0.77 0.81 0.86 0.77 0.06 0.75 0.83 0.42
Serum total Ts,* ng/mL 15.6 18.3 20.7 23.1 18.3 19.6 1.45 0.12 <0.001 0.73
Serum free T3, pg/mL 4.24 3.58 4.66 4.62 4.71 4.72 0.37 0.57 0.03 0.50
Serum free T4, pg/mL 6.42 7.70 7.35 5.90 8.15 8.92 0.85 0.74 0.09 0.30

abMeans with different superscripts differ significantly within phase.

ISignificance was declared at P < 0.05 and trends at 0.05 < P < 0.10; D x P = interaction between diet and time.
2TSH = thyroid stimulating hormone.

T3 = triiodothyronine.

4T, = thyroxin.



Table 10. Effects of diets with different levels of kelp meal (KM; elevated phase = 400 g/d; reduced phase = 100 g/d; withdraw phase
= 0 g/d) on iodine intake, milk and urinary iodine, and blood iodine and thyroid hormones in organic Jersey cows compared with the
control diet (CON)

Elevated phase Reduced phase Withdraw phase P-values!
Item CON KM CON KM CON KM SEM Diet Phase DxP
Total VFA, mM 73.7 85.1 96.4 91.0 98.8 84.1 8.05 0.68 0.18 0.26
Individual VFA, mol/100 mol
Acetic (A) 73.0 74.1 73.1 72.9 74.2 74.9 0.44 029 <0.001 0.34
Propionic (P) 15.7 14.6 16.6 15.9 15.1 14.4 0.54 0.20 <0.001 0.85
Isobutyric 0.51 0.52 0.41 0.47 0.44 0.44 0.02 0.18 <0.001 0.25
Butyric 9.32 9.31 8.97 9.55 9.03 9.18 0.25 0.53 0.46 0.06
Isovaleric 0.24 0.23 0.20° 0.24% 0.462 0.29° 0.04 0.33 <0.001 0.03
Valeric 1.35 1.29 0.86 0.98 0.80 0.85 0.06 050 <0.001 0.37
A:P ratio 4,74 5.10 4.50 4.62 4.94 5.22 0.16 0.19 0.01 0.72
CHa, g/d 383 395 382 406 380 381 19.4 0.66 0.22 0.34
COg, kg/d 10.8 10.5 10.8 10.8 10.5 10.1 0.40 0.75 <0.01 0.45
CH, yield, g/kg of DMI 18.8 18.6 18.6 20.3 18.9 19.7 1.21 0.70 0.57 0.19
CHintensity, g/kg of ECM 13.8 13.7 14.1 14.6 13.5 13.4 0.80 0.93 0.05 0.64

abMeans with different superscripts differ significantly within phase.
ISignificance was declared at P < 0.05 and trends at 0.05 < P < 0.10; D x P = interaction between diet and time.



