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ABSTRACT

We compared the reproductive performance, non-productive performance, and milk composition performance of two groups of
lactating cows that were either rice straw or tall fescue. We also compared and analyzed these parameters after the first parturition
during the breeding period. The calving interval, artificial insemination, and duration from calving to conception were longer in the
rice straw group than in the tall fescue group. The 305-day and peak milk yields were significantly higher in the tall fescue group
than in the rice straw group (p<0.01). Milk fat content was significantly higher in the tall fescue group than in the rice straw group
(»<0.001), but milk protein content was the same between the feeding groups. The difference in raw milk sales income between rice
straw and tall fescue groups tended to increase as the number of lactations increased, but there was no effect of reduced feed costs.
Analysis of the milk production and raw milk sales income of the surveyed farms revealed that the average milk production per head
was significantly (p<0.05) higher in the tall fescue group than in the rice straw group, and raw milk sales income showed a similar
tendency. Overall, these results provide important details to be considered when selecting feed as a way to reduce milk production
and heifer raising costs. However, there remains a need for future follow-up studies exploring the relationship between feed choice
and the management of heifers.
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Table 1. Milk quality, milk composition and milk price of lactating cow fed in rice straw or tall fescue for their heifer stage

2021 2022
Parameters B .
Rice straw Tall fescue Rice straw Tall fescue

Somatic cell grade 2 2 1 2
Bacteria® 1A 1A 1A 1A
Milk fat (%) 39 4.0 3.8 4.1
Milk protein (%) 3.1 3.1 3.1 3.1
Unit milk price (won)*’k 1,089.1 1,101.9 1,087.1 1,107.1
*Maintained 1A grade during the survey period in all surveyed farms.
“SEOULMILK Co. LTD., Milk Price Quick List (effective date : 2021-08-01).
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Table 2. The reproductive performance of lactating cows fed in rice straw or tall fescue for their heifer stage

2021 2022 P value

Parameters Rice Tall * Rice Tall

SEM SEM Year Forage YxF~
straw fescue straw fescue
Parity means 2.3 2.4 0.9 2.3 2.4 0.9 0.95 0.40 0.60
(102 Lafcﬁti‘ﬁ(‘;nzovcvow) 362 35.4 2.0 37.0 33.9 1.8 086 030 055
‘é;‘fgn?ﬁs)ﬁr“ calving 30.1 27.9 0.8 305 27.0 0.6 074 <001 038
Calving interval (days)
2nd 478.9 464.5 10.7 468.9 445.6 12.8 0.21 0.11 0.70
3rd 466.2 450.6 10.2 454.6 4439 8.8 0.32 0.16 0.79
4th 491.5 442.8 24.6 455.6 449.1 21.8 0.55 0.26 0.39
5th< 4755 462.3 16.8 472.2 470.5 16.5 0.88 0.64 0.72
Average 478.0 455.0 15.6 462.8 4523 15.0 0.26 0.06 0.47
Artificial Insemination times (times)
Ist 22 2.2 0.2 2.5 22 0.2 0.40 0.35 0.40
2nd 2.4 2.6 0.2 22 2.6 0.2 0.69 0.17 0.69
3rd 2.3 2.1 0.2 2.2 2.5 0.3 0.55 0.81 0.21
4th 2.4 2.5 0.3 2.1 2.5 0.4 0.67 0.34 0.67
5th< 2.8 2.6 0.4 2.3 2.7 0.3 0.52 0.81 0.36
Average 2.4 2.4 0.3 2.3 2.5 0.3 0.93 0.38 0.49
Days in open (days to conception)
Ist 203.0 174.7 14.6 214.5 191.3 25.4 0.50 0.22 0.90
2nd 169.5 188.2 9.8 175.5 178.0 14.1 0.86 0.38 0.50
3rd 175.7 172.0 14.9 178.6 173.4 15.5 0.88 0.76 0.96
4th 175.9 169.5 18.5 174.4 1953 17.6 0.52 0.70 0.47
5th< 216.1 180.6 20.3 149.9 170.6 18.3 <0.05 0.69 0.14
Average 188.1 177.0 15.6 178.6 181.7 18.2 0.97 0.41 0.59
Onset of estrus (days)
Ist 121.5 115.1 12.8 113.0 109.7 11.1 0.55 0.68 0.89
2nd 105.9 104.9 8.5 109.3 103.1 8.8 0.92 0.67 0.76
3rd 131.4 113.4 14.4 115.8 107.1 93 0.36 0.27 0.70
4th 121.1 105.6 13.6 114.7 107.2 12.0 0.85 0.38 0.76
5th< 129.5 113.9 9.7 108.0 102.2 13.4 0.14 0.34 0.66
Average 121.9 110.6 11.8 112.2 105.9 10.9 0.43 0.27 0.81
Dry period (days)
2nd 54.2 64.6 2.4 62.5 61.8 34 0.34 0.10 0.06
3rd 63.8 68.1 3.9 66.7 66.9 3.1 0.80 0.51 0.54
4th 69.8 67.1 4.7 62.8 69.5 5.1 0.64 0.67 0.33
5th< 71.5 65.0 5.2 60.8 68.6 4.1 0.44 0.89 0.12
Average 64.8 66.2 4.0 63.2 66.7 3.9 0.95 0.48 0.91

*SEM = standard error of the mean.
**YXF:YearXForage.
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Table 3. The lactation performance of lactating cows fed in rice straw or tall fescue for their heifer stage

2021 2022 P value
Parameters Rice - Tall * spwmr Rice - Tall " SEM  Year Forage YxF"
Lactation period (days)
Ist 2553 249.0 13.0 283.4 249.2 16.1 0.33 0.16 0.33
2nd 246.6 250.2 12.5 243.5 229.9 12.6 0.33 0.68 0.48
3rd 212.7 230.3 14.4 254.7 220.3 15.5 0.28 0.57 0.08
4th 234.9 251.8 24.0 206.8 256.4 21.1 0.59 0.14 0.46
5th< 265.6 269.0 23.1 2232 222.1 17.4 0.03 0.95 091
Average 243.0 250.1 17.4 242.3 235.6 16.6 0.62 0.97 0.42
Milk yield of 305 days (kg)
Ist 9,368.0 9,772.0 268.0 9,167.0 9,520.0 320.0 0.43 0.19 0.93
2nd 10,564.0  11,349.0 287.0 10,490.0  11,055.0 323.0 0.54 0.03 0.71
3rd 10,800.0  11,835.0 341.0 11,061.0  12,060.0 364.0 0.48 <0.01 0.96
4th 10,993.0  12,185.0 440.0 11,129.0  12,237.0  463.0 0.83 0.01 0.92
5th< 10,635.0  11,378.0 328.0 10,967.0  12,245.0  411.0 0.10  <0.01 0.46
Average 10,472.0  11,304.0 333.0 10,563.0  11,423.0 376.0 082  <0.01 0.87
Peak of milk yield (kg)
Ist 35.5 36.9 1.0 349 355 1.0 0.31 0.33 0.74
2nd 44.8 46.2 1.3 43.8 44.8 1.3 0.34 0.33 0.87
3rd 46.7 49.2 1.3 459 493 1.6 0.78 0.04 0.75
4th 46.4 47.0 2.8 454 50.6 1.9 0.62 0.26 0.36
5th< 43.8 474 1.6 45.0 49.2 1.5 0.31 0.01 0.85
Average 43.4 453 1.6 43.0 45.9 1.5 0.97 0.04 0.72
The day of peak milk (days)
Ist 77.2 73.4 2.6 67.9 66.4 3.1 0.01 0.34 0.69
2nd 58.6 62.6 2.0 57.9 57.6 2.8 0.24 0.44 0.38
3rd 61.1 58.6 2.6 55.0 60.3 2.6 0.40 0.59 0.14
4th - - - -
5th< 63.0 68.5 5.8 55.7 69.9 3.8 0.54 0.04 0.36
Average 65.0 65.7 3.3 59.1 63.6 3.1 0.02 0.20 0.22
Minimum of milk yield (kg)
Ist 27.3 29.2 0.8 28.0 28.6 1.1 0.95 0.17 0.49
2nd 28.0 30.7 0.9 28.1 31.1 1.1 0.82  <0.01 0.88
3rd 279 31.8 1.0 29.9 33.7 1.1 0.06  <0.01 0.97
4th 30.4 33.1 1.4 319 33.0 1.6 0.62 0.20 0.59
5th< 28.0 323 1.2 30.3 33.1 14 022  <0.01 0.55
Average 28.3 314 1.1 29.6 31.9 1.2 0.35 <0.01 0.71
Lactation persistency
Ist 97.2 97.4 0.4 97.8 96.6 0.5 091 0.30 0.14
2nd 93.2 94.6 0.4 93.9 94.1 0.5 0.76 0.06 0.16
3rd 922 93.7 0.7 92.9 94.1 0.7 0.42 <0.05 0.80
4th 93.2 93.9 0.7 94.1 94.0 0.6 0.43 0.60 0.51
5th< 92.0 93.6 1.3 94.9 93.4 0.7 0.18 0.97 0.12
Average 93.5 94.7 0.7 94.7 94.5 0.6 0.26 0.33 0.09

“SEM = standard error of the mean.

Y xF=Yearx Forage.
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Table 4. The milk compositions of lactating cows fed in rice straw or tall fescue for their heifer stage

2021 2022 P value
Parameters ;:;;\?v fgsa(l:ﬂe SEM" ;:;;\?v fgsillie SEM Year Forage YXE”
Average MUN, below 70 days of lactation (mg/dL)
Ist 13.8 13.1 0.6 13.2 12.6 0.5 0.37 0.24 0.92
2nd 13.7 13.3 0.7 13.8 13.2 0.5 1.00 0.42 0.90
3rd 134 12.8 0.7 13.2 12.6 0.6 0.76 0.29 0.96
4th 11.9 12.5 0.9 13.6 12.3 0.6 0.30 0.59 0.20
5th< 12.0 124 0.7 13.0 13.1 0.6 0.16 0.64 0.81
Average 12.9 12.8 0.7 134 12.8 0.6 0.76 0.48 0.65
Milk fat (%)
Ist 3.8 4.0 0.1 3.7 42 0.2 0.95 0.02 0.35
2nd 3.7 3.9 0.2 3.8 4.1 0.2 035 <0.05 0.71
3rd 39 4.1 0.2 3.8 42 0.2 0.96 0.14 0.74
4th 3.9 4.1 0.2 3.8 4.0 0.2 0.69 0.30 0.96
Sth< 4.0 4.0 0.2 39 4.2 0.2 0.73 0.56 0.45
Average 39 4.0 0.2 3.8 4.1 0.2 0.87 0.09 0.65
Milk protein (%)
Ist 3.1 3.1 0.0 3.1 3.1 0.0 0.34 0.93 0.73
2nd 3.1 3.1 0.0 3.1 32 0.0 0.50 0.64 0.19
3rd 3.1 3.1 0.0 3.1 3.1 0.0 0.26 0.72 0.55
4th 3.1 3.1 0.0 3.1 3.1 0.1 0.34 0.75 0.91
Sth< 3.0 3.1 0.1 3.0 3.1 0.0 0.83 0.18 0.70
Average 3.1 3.1 0.0 3.1 3.1 0.0 0.91 0.65 0.55

*SEM = standard error of the mean.
**YXF:YearXForage.

Table 5. The calculates of milk income of lactating cows fed in rice straw or tall fescue for their heifer stage

2021 2022
Parameters  Rjce straw Tall fescue B-A Cumulative Rice straw  Tall fescue D-C Cumulative
(A) B) B-A © (D) D-C

Milk yield of 305 days (kg)
Ist 9,368.0 9,772.0 404.0 404.0 9,167.0 9,520.0 353.0 353.0
2nd 10,564.0 11,349.0 785.0 1,189.0 10,490.0 11,055.0 565.0 918.0
3rd 10,800.0 11,835.0 1,035.0 2,224.0 11,061.0 12,060.0 999.0 1,917.0
4th 10,993.0 12,185.0 1,192.0 3,416.0 11,129.0 12,237.0 1,108.0 3,025.0
5th< 10,635.0 11,378.0 743.0 4,159.0 10,967.0 12,245.0 1,278.0 4,303.0
Total 52,360.0 56,519.0 4,159.0 52,814.0 57,117.0 4,303.0

Milk income (thousands won)
Ist 10,203 10,768 565 565 9,966 10,539 573 573
2nd 11,505 12,506 1,001 1,566 11,404 12,239 835 1,408
3rd 11,762 13,041 1,279 2,845 12,025 13,351 1,326 2,734
4th 11,972 13,427 1,455 4,300 12,099 13,547 1,448 4,182
5th< 11,582 12,538 956 5,256 11,922 13,556 1,634 5,816
Total 57,024 62,280 5,256 57,416 63,232 5,816
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£/97] sdgolwolA AlEH] 2aapt e 2o® Y
HATHRyu et al., 2024), ZAF E5F o]F AR} SIS £
A 9 fHe)e JA SolEs A0 UEh, S47]
FEO RAIEE o83 AR B A A 9 ALk
Aol 583k aRlow A7t

5. 8=

1z

D 99T L i)

1L S5 w7k 20204 520219 HalEelE 3 Bl
FFolgolA 2421 1,087.8Y L 1,100.4%, 1,080.29 2 1,092.7
Aoz w3210l Mol YTk Table 6). 2020 %
20219 Hagols U BuiTFolie] A0S T YR
217+ 29.7 /Y 9 29.8 /Y, 31.7 /Y € 329 /YO Z A=ET]

A3 EHATFEORe] HdgoltEn fejFoR =3It
(<0.05). HAFIF 9 EfAFFOIZ] 20208 2 2021
2E9 0 Tk origQle 77k 311 1YY ¥ 31.3HY/ Y, 337
AL 4 351419/ A0= AEE|e] S47] FEO AR Fo
7F frdieesd S710ll A2 viRle AR AEL:

2) 9 A7 9 {AH

20209 93 1 kg AARR=T] S ARV H= BdFoE
EvlAFgolTold 242 1,015.7Y€ 2 942.8Q0]w, 2021
¥+ 1,017.59 2 1,020.9€02 AEE QT 920291 2jo]
At A= ASES HEgo ¥ SHATFgolelA
2} 0.2% S 83%= AREE|9low, Sldgottit SHlATH
ool g5 Zol E A2 ARSI AR o R Fa1, %
AR QEET} 2 Alo] Yelolet AJZE K Table 7).

2021 SAME AJAH] AN (Koea National Statistical Office,
2022) Aol W29, 219 L -5 4= 84390 = |
oie] 349(4.2%) STkl nHd Ak A 9 AlEH], A7t
LemH] sl 711l SIS, & A AL Aot 2}
o7l U= o= 91 AB4RFe] A8 W919] Xjolet AZEr
5, f AR AGElolN FAE UG Tl
i Zholl SRS Lol AlEsl=d], BARCIME 748
Alego]] sl EollA] Aatels BE $-Roll sl 8- sl
Rom, 2 Ao = EH-RE ARt AA HhiEls 5ol
tisiAgt A8 51%17] wizell Aot Us A o= AZErh

2020 % 20219 BEEol 9 EFAFEORES] fAH]
= 7¥2Y 54.2% E 57.7%, 56.7% L 61 2%% AEE|T 8214

i

fr rlo w&
N

£,

N
=
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Table 6. The milk production of company and milk income of the surveyed farms

2020 2021 P value
Parameters Rice - Tl gpm Rice ol SEM Year  Forage YXF'

I‘;Vre'algcatya“(‘}’féa‘éc)’w 39.2 62.4 438 39.0 63.2 5.8 095 <001 092
(Ligéivrf)‘lk price 1,087.8 1,080.2 10.6 1,100.4 1,092.7 8.4 024 047 1.00
Delivery volume to milk company (per lactation cow, L)

Year 10,9953 11,5552 520.0 10,858.1  11,990.7  455.0 061 <005  0.65

Ave. month 902.5 962.9 43.6 904.8 999.2 37.9 0.61  <0.05  0.65

Ave. day 29.7 31.7 1.4 29.8 32.9 1.3 0.61 <005  0.65
Milk income (per lactation cow, thousands won)

Year 11351.1 12,2879 6448 11,427.8  12,813.0  576.3 060 0.5 0.70

Ave. month 945.9 1,024.0 53.7 952.3 1,067.7  48.0 060 0.5 0.70

Ave. day 31.1 337 1.8 313 35.1 1.6 060 0.5 0.70

"Fiscal year 2020 and 2021 were calculated because the fiscal year 2022 did not end.

“SEM = standard error of the mean.

YxF=YearxForage.
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Table 7. The analysis of milk product cost per 1 kg and feed to milk ratio of the surveyed farms

2020° 2021 P value
Parameters ; ; s
Rice Tall SEM Rice Tall SEM Year Forage YxF
straw fescue straw fescue
Milk cost per 1 kg (won)? 1,015.7 942.8 41.4 1,017.5 1,020.9 50.7 0.34 0.41 0.37
Feed to milk ratio (%) 54.2 56.7 2.9 57.7 61.2 2.9 0.16 0.30 0.86

"Fiscal year 2020 and 2021 were calculated because the fiscal year 2022 did not end.

“SEM = standard error of the mean.

YxF=YearxForage.

9] AJol= QIgitt. E3h 20201 HLt 2021 HoA HFFTE Y
ErAFFo e 242 3.5% 9 4.5% 355 AR UERt A
AMI7RRL HEZIA| 2 AbEH] Adgo] RIR] A o= AZEct B
FoldErt SATEAEN AR =2 ol 710
A o= viRt fQlxAkRe ofEsh| wiEolth
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Qfet F7HARI It "ag Aoz Helrh
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(p<0.01). A FFS ExlATFolzolH FIFOR Roro
U(p<0.001), T Fe Rt Qloick kel
Sulagelzo] fuieg) ol AL SIS S7H1%
o, 847k B Folol whe Akl 47 ke ol &
AL 35719] ST B Feide EustgolzolA ol
05 ESJel(p<0.05). ZVHOR ATH] B Yt K4S 7]
Z1o] W ol W1HoE {49 A WY IS ¥ 4
A, HRS A L HIYA ASE PerskA 7180

B 52 290 &5E B 5 louE, 849 AlHE|Y] 4

gt Q) Zgto] WA Ao Ak ERE 847 )8 =
A 7o) B BATET U ZARE 018310
U T B 4 YIS L9 Tk 242 YA L o]
8o Tt A7} ayslolok T Zole:
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