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Table 3. The effect of maturity stage and cutting time on chemical compositions and ruminal degradability
parameters of alfalfa hay protein (g/kg DM)

Maturity stage

Cutting time

Treatments®

—pBT BB SEM P-Value MO AF° SEM P-Value 1 > 3 7 SEM P-value
Chemical compositions
oM 901° 855" 240 <0.01 889.17 896.83 240 0.06 899° 903° 879.33° 890.67® 3.40 <0.01
CP 174 1745 165 0.83 1895*° 159° 1.65 <0.01 189.67* 158.33" 189.33% 1590.67° 2.33 <0.01
EE 20.83° 21.24° 006 <001 21.09 2098 0.07 025 20.91® 20.76° 21.28% 21.20* 0.09 <0.01
NFC® 241.17° 183.17° 8  <0.01 1565° 267.83° 8  <0.01 204.33° 278* 108.67° 257.67° 11.3 <0.01
ADF 326.67° 341.67° 413 003 358.67° 309.67° 4.13 001 352° 301.33° 365.33° 318" 584 <0.01
NDF 465.33° 506.33° 6.49 <0.01 522.33% 499.33° 649 <0.01 484.33" 446.33° 560.33° 452.33° 9.18 <0.01
ADL 8355° 90.26° 1.83 0.03 8658 7824 183 008 8330 83.81 8985 90.67 267 097
Ash 99P 115* 240 <0.01 110.83* 103.17° 240 0.05 101® 97° 120.67*° 109.33* 3.40 <0.01
ADICP 162° 273 006 <001 296 1.39° 006 <001 241° 082 351° 1.96° 0.08 <0.01
NDICP 299" 492° 005 <001 497% 293 005 <001 4.03" 195 591° 392° 006 <0.01
TDN’ 513.38° 497.22° 318 <0.01 481.5° 511.05° 3.18 <0.01 505.7% 521.1° 457.43° 501° 45 <0.01
Ruminal degradability parameters of crude protein

A% (%) 4273 40.49° 068 0.03 43.02° 40.20° 068 <0.01 48.36° 37.11° 37.68° 47.30° 097 <0.01
B® (%)  47.15° 50.20° 072 <001 4775 4960 0.72 0.07 42.02° 52.28° 5348 49.92° 102 <0.01
C®%) 1012 926 061 0.33 919 1019 061 025 963 1060 8.75 977 086 098
R 0.18 014 002 0.9 0.15 017 002 031 018 017 011 017 0.03 0.26

(%/h)

3G e — 20U ) i eadiiloy doig ddgle i 3 4 F g VY O Jlas -0 as -F o -V (20 5 sl - o 20 U5 5l iy -
R s ¥ 0 0 B (ke Slge JS -V (LI b ol aengy S —F ks yas = 205 Blsl g o -80S byl s - 3 S

ErddE 5 ) i BB sy Ve ien oS iy - o B e psdy (g g —A
1- Pre-bloom, 2- Early bloom, 3- Morning, 4- Afternoon, 5- Treatments 1, 2, 3 and 4 are alfalfa hay harvested pre-bloom-morning, pre-bloom-

afternoon, early bloom-morning and early-bloom-afternoon, respectively, 6-Non-fibrous carbohydrates, 7- Total digestible nutrients at tree times of
maintenance level, 8- Quickly degradable portion, 9- Slowly degradable portion, 10- Undegradable portion, 11- Rate of degradability.
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Table 4. The effect of maturity stage and cutting time on predicted rumen degraded protein balance (OEB) and
metabolizable protein in dairy cows of by NRC model (g/kg DM)

: 7 T 5
AU S0 SEM - Value —as 9 U SEM P-Value——— AN SEM Pvalue
Ruminal stage
TDN 513.387 479.22° 318 <001 4815° 511.05° 3.18 <001 505.67® 521.10° 457.43° 501° 45 <0.01
RDP 13862 13320 203 0.07 147.82° 124° 203 <0.01 154.32% 122.92° 141.31° 125.08° 2.88 <0.01
MCPg 66.74*° 62.30° 041 <001 62.60° 66.44° 041 <001 65.74® 67.74% 59.47° 6513 058 <0.01
MCProp  117.83 11322 173 0.07 12565° 105.40° 1.73 <0.01 131.18° 104.5° 120.12° 106.32° 245 <0.01
DPB 51.09 5092 174 094 63.04° 3896° 174 <001 6544° 36.74° 60.65° 41.19° 246 <0.01
Intestinal stage
ECP 11.40° 11.18° 0.02 <0.01 11.26 11.32 0.02 0.0 11.36° 11.44* 11.16° 11.20° 0.03 <0.01
AECP 456 447 001 008 450 453 0.01 008 454 458 447" 448 001 <0.01
AMCP:  42.71* 39.87° 0.26 <0.01 40.06° 4252° 026 <0.01 42.07* 43.35° 38.06° 41.68° 037 <0.01
RUP 3524 4115 203 006 41.56° 34.84° 203 0.03 3520° 3529° 47.91° 34.39° 288 <0.01
ARUP 2253 2849 190 003 2739 2364 190 0.17 21.37° 23.70® 33.41* 2358 269 <0.01
MP 69.81 7285 190 027 7195 7070 190 064 6798 7163 7593 69.77 2.69 0.07
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1- Pre-bloom, 2- Early bloom, 3- Morning, 4- Afternoon, 5- Treatments 1, 2, 3 and 4 are alfalfa hay harvested pre-bloom-morning, pre-bloom-

afternoon, early bloom-morning and early-bloom-afternoon. Respectively.
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Table 5. The effect of maturity stage and cutting time on predicted rumen degraded protein balance (OEB) and
protein supply to the small intestine in dairy cows of by DVE/OEB model (g/kg DM)

i F i 5
—'\F’,';E””tyslt;é’f SEM P- Vame—h%g"‘g “2‘;’4 SEM P-Value— ;reatmenés — SEM P-value
Ruminal stage
FOM 70853 690.42° 393 <0.01 692.68° 706.27° 3.93 0.02 699.18% 717.9° 686.18° 694.66° 556 <0.01
MCProw 106.28% 103.56° 059 <0.01 103.90° 105.94° 0.59 0.02 104.9® 107.7% 102.93° 104.2° 0.89 <0.01
RDP 131.95 128.09 141 006 14542% 11462° 141 <0.01 151.67* 112.24° 139.18° 117.01° 2.00 <0.01
RUP 3959 4438 204 010 4315 40.82 204 042 36.97° 42.21° 49.32° 39.44® 2838 001
MCProp 15118 14833 121 0.2 165.01* 134.49° 121 <0.01 168.91° 133.45° 161.12° 13553 1.79 <0.01
OEB 4490 4476 132 094 61.11° 2855° 132 <001 64.03 2577° 5819 31.33° 1.87 <0.01
Intestinal stage
AMCP  67.75° 66.02° 037 <001 66.24° 67.54° 037 002 66.86° 68.65° 65.62° 66.43° 053 <0.01
ARUP 2997 3507 265 018 3193 3308 265 076 2835 3151 3550 3464 376 0.59
UDM 291.43* 25257° 492 <001 257.10° 286.90° 4.92 <0.01 285.87° 296.98% 228.31° 276.82° 6.96 <0.01
Uash 34.64° 4027° 059 <001 3878 36.12° 059 <0.01 35.36™ 33.91° 42.20° 3833 0.84 <0.01
ENDP 21.48° 1861° 031 <001 1879° 21.30* 031 <001 20.79® 22.16* 16.80° 20.43° 041 0.19
DVE 7621 8247 258 009 7937 7931 258 090 7442 77.99 8431 8063 365 0.32

Sl G e 205 5l G
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Al yac - 25 blgl g o - 235 bl pac - 25 IS

1- Pre-bloom, 2- Early bloom, 3- Morning, 4- Afternoon, 5- Treatments 1, 2, 3 and 4 are alfalfa hay harvested pre-bloom-morning, pre-bloom-

afternoon, early bloom-morning and early-bloom-afternoon. Respectively.
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ABSTRACT

This experiment was conducted to consider the effects of maturity and cutting time on chemical
composition and available protein content of alfalfa hay for dairy cows.. Alfalfa hay harvested at two
maturity stages (Pre-bloom and Early bloom) and two cutting times (Morning and Afternoon). Available
protein was predicted using NRC (2001) and DVE/OEB (1994) models. In the NRC model (2001), alfalfa
hay harvested pre-bloom and in the afternoon had higher microbial protein synthesized in the rumen from
energy and absorbable microbial protein and lower ruminal degraded protein balance (P<0.05). But,
metabolizable protein content was not affected by maturity stage and cutting time (P>0.05). In the
DVE/OEB model, pre-bloom alfalfa harvested in the afternoon had higher fermentable organic matter,
microbial protein synthesized from organic matter and absorbable microbial protein and lower ruminal
degraded protein balance (P<0.05). In conclusion, pre-bloom alfalfa hay harvested in the afternoon had
higher available protein for dairy cows.

Keywords: Alfalfa, degradability, microbial protein, protein evaluation.
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