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ABSTRACT

This study was conducted to analyze and compare the dry matter yield of Italian ryegrass (IRG) cultivated under monoculture and
mixed culture system to recommend suitable varieties that can be cultivated. Italian ryegrass cultivars, Green Fram (GF, extremely
early-maturing), Kowinearly (KE, early-maturing), Kowinmaster (KM, mild-maturing), and Hwasan 104 (H104, late-maturing), were
used for mono or mixed cultivation. The average monthly temperature in Cheonan over the past 30 years tended to be similar, but
that in November and March are judged to be abnormal weather. The dry matter yield of GF+H104 was significantly higher during
harvest than that of GF (»p<0.05). The dry matter yields of KE and KE+KM were significantly higher during harvest than the output
standards of KE and KM. There was no significant difference between the dry matter yield of H104 and KM (p>0.05), but KM had
the highest yield of 16,763.1 kg/ha. Analysis showed that the highest dry matter yield during IRG harvest was obtained under
monoculture and KE+KM mixed culture. Because the occurrence frequency of abnormal weather such as drought during spring is
increasing recently, it is judged that IRG cultivation using early and middle growth is necessary to prepare for abnormal weather.
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Fig. 1. Average Temperature and 30 Year Temperature during the growing season in Cheonan region in Southern Korea.
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Fig. 2. Precipitation during the growing season in Cheonan region in Southern Korea.
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Table 1. Italian ryegrass dry matter and yield at harvest date based on Green farm

Harvest date Treatment Fresh yield (kg/ha) Dry matter (%) Dry matter yield (kg/ha)
GF" 49,888.8+2,584.4° 18.0+0.2° 9,000.7+372.8%
4 GF + KE" 49,666.6+3,844.2° 14.4+0.9° 7,178.14879.4°
' GF + KM" 42,444 4+3,164.2° 18.3+1.0° 7,772.5+600.8%°
GF + H104" 49,666.6+1,527.5" 19.1+0.2° 9,496.3+216.7°

Meantstandard error.

*® Means with different superscripts in the column are significantly different (p<0.05).
Y GF: Green Farm, KE: Kowinearly, KM: Kowinmaster, H104: Hwasan 104.

Table 2. ltalian ryegrass dry matter and yield at harvest date based on Kowinearly and Kowinmaster

Harvest date Treatment Fresh yield (kg/ha) Dry matter (%) Dry matter yield (kg/ha)
GEV 64,240.7+1,038.7" 22.1+1.1° 14,191.7+485.6%
KEV 73,363.1+1,778.4% 21.4+0.8° 15,671.5+702.7*
KM" 61,936.1+4,372.0° 18.5+1.8a 11,510.7+1,470.2b
s GF + KE 68,657.9+1,927.7% 19.142.1a 13,056.4+1,083.9%
' GF + KM 62,896.4+916.0* 23.4+1.0° 14,714.14694.6%
KE + KM 77,588.2+6,819.8" 20.6+2.9° 15,658.1+1,338.9°
KE + H104" 65,873.242,744.7% 20.14+1.4° 13,220.2+698.5ab
KM + H104 74,707.4+4,827.1%®° 19.9+1.7° 15,022.542,215.7%

Meanzstandard error.

**¢ Means in the column with different superscripts are significantly different (p<0.05).
Y GF: Green Farm, KE: Kowinearly, KM: Kowinmaster, H104: Hwasan 104.

Table 3. Italian ryegrass dry matter and yield at harvest date based on Hwasan 104

Harvest date Treatment Fresh yield (kg/ha) Dry matter (%) Dry matter yield (kg/ha)

KEV 74,555.5+2,612.9° 22.4+0.8° 16,642.4+348.0°

KMV 78,444.4+8,188.4° 21.5+0.6" 16,763.1£1,359.3°

H104" 81,390.5+9,554.3° 17.3+0.4° 14,040.4+1,505.6a

5.12 GF" + H104 70,222.1+9,787.2* 23.241.0° 16,208.6+2,220.1°
KE + KM 64,833.3£96.2° 24.3+0.8" 15,766.0+462, 4°

KE + H104 76,666.6+1,575.3° 21.6+1.3° 16,613.2+1,244.6"

KM + H104 66,999.9+4,670.6" 23.4+1.7° 15,497.6+154.0°

Meanzstandard error.

*b¢ Means with different superscripts in the column are significantly different (p<0.05).
Same alphabets within the table indicate not significant differences (p<0.05).
Y GF: Green Farm, KE: Kowinearly, KM: Kowinmaster, H104: Hwasan 104.
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Table 4. ltalian ryegrass chemical composition at harvest date based on Green farm

GFREt} £717}
7] YA =

Harvest date Treatment CcpY NDFV ADF" TDNV
GF? 11.7+0.9° 45.0+1.4° 23.1£0.8" 70.7+0.6™
42 GF + KE? 13.0£1.5" 43.6£1.5" 21.240.4%® 72.240.3%
' GF + KMm? 11.541.6" 40.7£1.7° 20.4+1.1° 72.8+0.9°
GF + H104? 13.2+1.0° 46.0+2.4° 24.0+1.3° 70.0+1.1°

Mean#standard error.

*® Means with different superscripts in the column are significantly different(p<0.05).
TDN=88.9-(0.79xADF%)(Holland et al., 1990).

Y CP: Crude protein, ADF: Acid detergent fiber NDF: Neutral detergent fiber, TDN: Total digestible nutrient.
2 GF: Green Farm, KE: Kowinearly, KM: Kowinmaster, H104: Hwasan 104.

Table 5. Italian ryegrass chemical composition at harvest date based on Kowinearly and Kowinmaster

Harvest date Treatment cpY NDFY ADFY TDNY
GF? 10.4+1.4° 54.1£1.5° 30.2+0.8° 65.0+£0.6
KE? 9.9+0.5° 55.5+1.0° 31.1+0.8° 64.4+0.6°
KMm? 9.240.9° 52442 6° 29.4+2.0° 65.7+1.6"
s6 GF + KE 12.3£1.3* 54.0+1.6° 29.0+1.3° 66.0+1.0°
GF + KM 10.2+1.0° 52.940.9" 29.7+0.8° 65.4+0.6"
KE + KM 9.84+0.5% 54.7+0.4° 30.4+0.5° 64.9+0.4°
KE + H104? 9.9+41.3° 56.7+0.7° 31.7+0.5° 63.8+0.4°
KM + H104 12.2+0.6° 55.9+1.5" 31.120.8" 64.4+0.6"

Meansstandard error.

Means in the column with different superscripts are not significantly different(»p>0.05).
TDN=88.9-(0.79xADF%)(Holland et al., 1990).

Y CP: Crude protein, ADF: Acid detergent fiber NDF: Neutral detergent fiber, TDN: Total digestible nutrient.
9 GF: Green Farm, KE: Kowinearly, KM: Kowinmaster, H104: Hwasan 104.

Table 6. ltalian ryegrass chemical composition at harvest date based on Hwasan 104

Harvest date Treatment CcpY NDFV ADF" TDNV

KE? 9.3£1.0° 54.3+0.1° 30.3+0.3% 65.0£0.2%

KM? 9.3+1.0° 59.0+0.3* 33.140.3a 62.7+0.2°

H104% 9.7+1.1° 58.4+1.9° 33.2+1.4° 62.7+1.1°

5.12 GF? + H104 9.4+1.7a 55.2+0.7" 31.7+0.8"° 63.9+£0.6™
KE + KM 9.7+1.2° 59.7+1.1° 33.5+0.9° 62.4+0.7°

KE + H104 10.5+1.4° 57.6+0.6® 32.3+0.5% 63.4+0.4%

KM + H104 12.1+1.8° 52.8+0.7° 29.2+0.8° 65.9+0.6"

Mean#standard error.
25¢ Means in the column with different superscripts are significantly different(p<0.05).
TDN=88.9-(0.79xADF%)(Holland et al., 1990).

D CP: Crude protein, ADF: Acid detergent fiber NDF: Neutral detergent fiber, TDN: Total digestible nutrient.

9 GF: Green Farm, KE: Kowinearly, KM: Kowinmaster, H104: Hwasan 104.
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(p<0.05). GFo] thil 9 &} A| NDF®} ADF do| Ji et
al.(2011)9] ZIHNDF 54.6%; ADF 32.5%) =t} A L}EP,&E}
of= 3 W2t Bkt w2 o\TVICE IR =
oI5t 4-84x9] glefo] WS ﬁ_i ThekEITh TDN 3RS ADF
oFgo| tE 87| Hol $81)7] F 7MY EA] UERT

KE®} KM &47|&0= 45} A| CP, NDF, ADF, TDN §=F

o] HF oAl Xo|7} YehtA] elth(p>0.05, Table 5).
Choi et al. (2018)2 CP $1H5.0~19.7%), NDF $1H(53.8~68.6%)
I} ADF $55(31.5~44.3%)0] AufA] & =2hA|7]o]] w} tfefst

A Vepdtial B uslglet. IRGE| #8532t {70 wet g
ZJol7} QIIot YukA o7 W El= AR X} HISSE 50|

9,1E}(NIAS 2007).

H104 E57150=2 58t A| CPERFS 791281 Aol= gigd
OU(p>0.05), HETH= Sujoli] =& Z3Jo]tk(Table 6).
NDF, ADF 9 TDN 32 5214l o7t UrEB&EHp>0 05).
H104= Safst A2ojjA dajdct CPp ko] =31, NDFet
ADF o] o o= Uepdth ols vhgEel HI104HCH &
717} HIE F50] WA AAdotaA H1049] 80| =2 o=
Tt

Iv. Q¢f

E A= oot glo] IEA(IRG)YE dxt 2 o] wlet
‘:'—,—%1:94 ‘}O]E H] W BAI5)10] o]/\‘ﬁ]ﬁr HAy /\] 1461—6]- z=
239517] SJske] AAEHAT) Hoke] Wa-emel Heoto] 304
Bl HIERE Bl o, 1187 382 o7l o=
etk IRG 32 Green Fram(GF, =224Y), Kowinearly(KE,
AY), Kowinmaster(KM, 3-4Y), Hwasan 104(H104, THHE &
5 i ESHT. GF 2% 71202 42 A] GFHI049] 7
S50 FA R 7 A YERTHp<0.05). KEQF KM &
1E0R 48 A KE U KEKME] 2E4e0] fejsoz
L Uehdth H104 247|208 438} A] ARG X7t

o 90122l Kol gl31OLk(p>0.05). KM0] 16,763.1 kg/has
7P =30tk IRG $A)719] A4S Hlwsighes o KE,
KM2] T} 2l SujolA| 7H =34tk 511:_1 & 7k 5 oV71d
o] 4P 7} ol Lo ozl i) Sigted

=] r:i o A

N

24 5l S8 o83t IRG SIHAM7E gt A o= weEr:
V. AL At
2 e NS ATARIETIAE - =0l ARt

2 2R ALRARIS: o] 85t ARAA| 714 7t (FAIHE : PI01
499601) Aofl &) A=Ak

VI. REFERENCES

AOAC. 1990. Official methods of analysis (15th ed.). Association of
Official Analytical Chemists. Washington. D.C.

Choi, GJ., Choi, K.C., Hwang, T.Y., Lee, KW., Kim, J.H., Kim,
W.H., Lee, EJ, Sung, KI and Jung, J.S. 2018. Effect of
difference in cold-tolerance of variety on forage productivity of
italian ryegrass in middle regions of Korea. Journal of Korean
Society of Grassland and Forage Science. 38(4):210-216.
doi:10.5333/KGFS.2018.38.4.210

Choi, G.J., Lim, Y.C., Kim, K.Y., Lim, M.J., Ji, H.C,, Lee, S.H., Park,
H.S., Moon, C.S., Lee, E.S. and Seo, S. 2008. A cold-tolerant and
medium-maturing italian ryegrass (Lolium multiflorum Lam.) new
variety, ‘Kowinmaster’. Journal of Korean Society of Grassland
and Forage Science. 28(3):177-184.

Choi, G.J., Lim, Y.C., Kim, K.Y., Sung, B.R., Lee, J.K., Ji, H.C., Lim,
K.B., Park, H.S., Kim, D.K., Moon, J.S. and Seo, S. 2007. A ultra
cold-tolerant and early-maturing italian ryegrass (Lolium
multiflorum Lam.) new variety, ‘Kowinearly’. Proceedings of
2007 Annual Congress of Korean Society of Grassland and Forage
Science. pp. 192-193.

Choi, G.J., Rim, Y.W., Sung, B.R., Lim, Y.C., Kim, M.J., Kim, K.Y,
Park, G.J., Park, N.K., Hong, Y.K. and Kim, S.R. 2005. Growth
characters and productivity of italian ryegrass (Lolium multiflorum
Lam.) new variety “Hwasan 104”. Journal of Korean Society of
Grassland and Forage Science. 25(4):275-280.

Ji, H.C,, Lee, S.H., Yoon, S.H., Kim, K.Y., Choi, G.J., Park, H.S., Park,
N.G., Lim, Y.C. and Lee, E.S. 2011. A very early-maturing italian
ryegrass (Lolium multiflorum Lam.) new variety, ‘Green Farm’ for
double cropping system. Journal of Korean Society of Grassland
and Forage Science. 31(1):9-14. doi:10.5333/KGFS.2011.31.1.9

Jung, J.S.,, Lee, S.Y., Oh, M., Park, H.S., Yun, A. and Choi, K.C.
2023. Study on Forage Cropping System Using Summer Forage
Crops with Italian Ryegrass at Paddy Land of Gangjin Region in
South Korea. Journal of Korean Society of Grassland and Forage
Science. 43(1):35-41. doi:10.5333/KGFS.2023.43.1.35

Kim, M. and Sung, K. 2021. Impact of abnormal climate events on the
production of Italian ryegrass as a season in Korea. Journal of
Animal Science and Technology. 63(1):77-90.

Kim, M. and Sung, K. 2022. Yield comparison simulation between

seasonal climatic scenarios for italian ryegrass (Lolium

- 03 .



Monoculture and Mixtures of IRG

Multiflorum Lam.) in southern coastal regions of Korea. Journal of
Korean Society of Grassland and Forage Science. 42(1):1-9.
doi:10.5333/KGFS.2022.42.1.1

Kim, M.J., Min, C.W., Yoon, LK., Jung, J.S. and Lee, B.H. 2022.
Effects of waterlogging stress on physiological response and
growth of italian ryegrass (Lolium multiflorum L.). Journal of
Korean Society of Grassland and Forage Science. 42(4):222-228.
doi:10.5333/KGFS.2022.42.4.222

KMA. 2023. KMA weather data service, Open MET data portal. Korea
Meteorological Administration. https://data.kma.go.kr/

Lee, B.H., Park, H.S., Oh, M. and Jung, J.S. 2021. Effect of supplementary
nitrogen fertilization application time according to regrowth date
on growth characteristics, feed value, and productivity of italian
ryegrass. Journal of Korean Society of Grassland and Forage Science.
42(2):134-140. doi:10.5333/KGFS.2021.41.2.134

MAFRA. 2022. Forage supply and demand statistics. Ministry of
Agriculture Food and Rural Affairs.

NIAS. 2007. The Korean livestock feeding standard. National Institute

- 94 -

Livestock Research Institute, RDA.

Oh, M., Choi, B.R,, Lee, S.Y., Jung, J.S., Park, H.Y., Lee, B.H. and
Kim, K.Y. 2021. Study on the forage cropping system of italian
ryegrass and summer forage crops at paddy field in middle region
of Korea. Journal of Korean Society of Grassland and Forage Science.
41(2):141-146. doi:10.5333/KGFS.2021.41.2.141

Seo, S., Kim, W.H., Kim, M.J., Lee, S.H., Jung, M.W., Kim, K.Y, Ji,
H.C,, Park, H.S., Kim, J.G. and Choi, G.J. 2013. Optimum harvest
stage of italian ryegrass ‘Kowinearly’ according to one and two
harvests during spring season. Journal of Korean Society of
Grassland and Forage Science. 33(1):15-20.

Van Soest, P.J., Robertson, J.B. and Lewis, B.A. 1991. Methods for dietary
fiber, neutral detergent fiber, and non-starch polysaccharides in

relation to animal nutrition. Journal of Dairy Science. 74:3583-3597.

(Received : June 21, 2023 | Revised : June 27, 2023 | Accepted : June
28, 2023)



