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Growth Characteristics and Nutritional Composition of Italian Ryegrass
(Lolium multiflorum Lam.) Cultivars Grown in a Paddy Field
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Department of Animal Science, Kyungpook National University

ABSTRACT

This study investigated the comparative growth characteristics, yield, chemical compositions, and nutritive yield of Italian ryegrass
cultivars harvested in a paddy field. The experimental design was a randomized block design with three replicates. The treatments
consisted of seven Italian ryegrass cultivars (Kogreen, Kowinmaster, Hwasan 101, Kowinnearly, Kospeed, Sahalie select, and Strike).
The planting date was October 21, 2009 and the sample harvest was occurred on May 21, 2010. Dry matter yield was higher in
Kowinnerary and Kogreen than in the other varieties (p<0.05). Crude protein and ether extract contents were highest in Hwasan 101
and lowest in Kospeed. The content of total digestible nutrients did not differ among the Italian ryegrass varieties. The amino acid
contents were in the order Hwasan 101 > Strike > Kowinnearly > Kogreen > Sahalie select > Kospeed > Kowinnearly (p<0.05).
Fructose content was highest in Kospeed, while glucose and sucrose contents were highest in Hwasan 101. The results of this study
indicate that Kowinnearly, in terms of dry matter yield, and Hwasan 101, in terms of feed value (chemical composition and free sugar
content), may be recommended for forage production in a paddy field.
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Table 1. Growth characteristics and forage yield of Italian ryegrass cultivars

Cultivars of Italian ryegrass

ftems Kogreen Kowinmaster Hwasan 101  Kowinnearly Kospeed Sahalie select Strike
Maturity Early flowering Middle heading Early heading Early flowering Early flowering Middle heading Early heading
PL" (cm) 84.9+0.6 84.7+1.2° 72.243.0° 89.9£1.1° 82.7+3.4° 81.7+3.4° 89.1£1.4°
LN? (No.) 4.9+0.1" 5.240.2° 5.140.6° 4.3+0.2% 3.840.4¢ 4.5+0.3" 5.140.3"
LLY (cm) 19.3+0.9° 21.5+1.6° 21.5+1.5° 18.7+1.4° 16.2+1.1¢ 20.60.8™ 24.5+0.6"
LW* (mm) 7.7+1.0° 8.140.9° 8.1+1.1° 8.0+0.2° 7.7+0.8° 8.9+0.5" 9.94+0.1°
EL (cm) 18.4+1.9° 15.340.9% 13.141.5¢ 19.5+1.3% 21.341.5° 17.941.3° 17.041.3%
LR® (%) 36.7+12.6° 38.3+2.9° 0.0+0.0° 28.3+2.9° 65.0+18.0° 0.0£0.0° 0.0+0.0°
SD” (mm) 2.3+0.1° 1.8+0.4° 2.4+0.2° 2.3+0.2° 2.4+0.1° 2.3+0.2° 2.5+0.1°

FY® (kg/ha) 34,396+2,094" 34,530+3,969° 27,560+896° 30,316+2,041° 20,100+2,076° 29,216+1,814.8" 27,370+2,393°
DMY? (kg/ha)  6,435+£567" 5304457  5932482%  6,927+624°  3,954+£393.4° 4,934+306.5°  5,707+133™

TDNY'” (kg/ha)  3,636+321° 3,098+267% 3,423+47% 3,928+353° 2,230+£219° 2,872+178" 3,362+79"

PL" : plant length, LN” : leaf number, LL” : leaf length, LW? : leaf width, EL” : ear length,

LR? : lodging rates, SD” : stem diameter, FY® : fresh yield, DMY” : dry matter yield, TDNY'” : total digestible nutrients yield.

ns : not significant.
*2¢% Means in a row with different superscripts are significantly different (p<0.05).

Table 2. Chemical compositions of ltalian ryegrass cultivars (% DM)

Cultivars of Italian ryegrass

ftems Kogreen Kowinmaster Hwasan 101  Kowinnearly Kospeed Sahalie Select Strike
Crude protein 14.1+0.9° 13.6+0.3™ 17.10.4° 12.940.1° 11.7+0.2¢ 14.740.2° 16.7+0.4°
Ether extract 2.0+£0.2° 1.940.2° 2.540.1° 2.0+£0.0™ 1.940.2° 2.0+£01¢ 2.3+0.1%
Crude ash 8.6+0.2" 10.0£0.1° 11.9+0.2° 9.2+0.1° 9.2+0.2° 9.6+0.2° 11.4+0.1°
Crude fiber 35.7+1.1° 33.6+0.5° 32.4+0.1 37.5+0.2" 35.0+0.7° 35.740.7° 30.0+0.3°
NDF” 61.8+0.3 59.5+0.2° 53.5+0.5° 63.5+0.3* 59.0£0.6° 61.4+0.8" 55.3+0.5°
ADF? 38.6+£2.2™ 41.6+1.8 39.2+1.8 40.142.3 41.4+0.9 41.8+1.6 39.4+1.3
TDN? 58.9+1.7" 56.5+1.4 58.4+1.4 57.7+2.4 56.7+0.7 56.4+1.2 58.2+1.1

TDN : total digestible nutrients
ns : not significant
sbedel NMeans in a row with different superscripts are significantly different (p<0.01).
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Table 3. Amino acid profile of Italian ryegrass cultivars (mg/100 g DM)

Cultivars of Italian ryegrass

ftems Kogreen Kowinmaster =~ Hwasan101 Kowinnearly Kospeed Sahalie select Strike

Threonine 389.9425.2  415.2+5.0° 483.1£14.7° 364.243.9° 390.4+17.0°  3884+15.5°  415.6+32.0°
Valine 538.9437.2°  558.7+1.8™ 672.8+6.1° 504.9+3.5° 522.2+14.3%  538.0£13.7¢  573.9+12.5°
Methionine 34.1£3.2 48.0£2.4° 39.6+4.2° 26.0£0.6° 31.4+4.1% 30.3+4.2% 32.6+4.3

Isoleucine 324.8+10.1° 332.9+3.0° 383.8+2.4° 298.9+2.9° 32524163 314.9+17.5°  334.4+12.5°
Leucine 540.4+13.2°  549.3+18.6® 574.843.5° 485.9+14.9°  541.8428.5*  508.8+24.3°  522.1+5.7™

Phenylalanine ~ 509.9+48.0°°  530.6+1.4 609.8+9.1* 473.748.5°  483.44222%  518.7+21.1¢  563.6+0.7°

Histidine 238.6+25.9°  262.6+4.2™ 339.342.5° 230.5+4.0° 229.6+£12.19  246.689.7  271.8+12.7°
Lysine 451.4+9.9° 448.9+8.1° 485.1+8.4° 420.9+10.9°  450.7£17.9°  430.6+14.6®  441.1422.6
Arginine 314.6£18.7°  321.4+1.9™ 366.9+5.3° 303.7£13.0°  303.4%13.5° 311.545.9" 330.0£11.3°
Sum of EAA 3,342+4191.2°  3467.6+31.6° 3,957.1447.0° 3,108.8461.9° 3,277.9+145.8" 3287.7+126.4™ 3,485.0+52.8°
Serine 373.2+411.6°  386.5+3.9™ 505.9+1.5° 359.8461.9 3741212  374.4£13.0°  404.1+102°
Glutamic acid 918.5+10.9" 972.0+6.7° 1,163.047.5° 826.9+8.0° 941.5£20.8°  897.1426.5°  1,067.2+58.3°
Proline 878.3+18.5¢  925.8+17.2°  1,159.8+21.6"  725.7+20.2°  1,003.8£56.9°  833.9+£39.9'  1,011.4+25.3"
Glycine 336.5+5.0° 339.7+15.6° 378.2+3.8° 311.0+8.7° 340.6£16.0°  321.7412.4*  334.6+184°
Alanine 483.2+10.0% 505.5+3.3 590.2+1.8° 446.3+10.1°  506.7+26.5°  465.5+18.3¢ 503.8+6.9°

Tyrosine 107.1£3.0™ 111.2+0.8® 117.9+1.3* 86.9+12.4° 97.7+6.9" 116.7+19.2°  107.1x11.4*
Aspartic acid ~ 1,213.6£110.6" 1,301.2455.7°  1,688.746.9°  1,240.9+7.8"  1,023.5£53.2° 1,319.2+39.4* 1,389.4+20.5
Sum of NEAA 4,3104+132.6° 4,541.7+38.4° 5,603.6+34.5° 3,997.6+86.1° 4,287.8+115.9° 4,328.4+130.3 4,817.4+127.8°
Total AA 7,652.84323.8¢ 8,009.3£83.3™  9,560.7+46.9° 7,106.3+131.0° 7,565.74347.2° 7,616.04256.3 8,302.4+180.6°

ab,c,d,e

Means in a row with different superscripts are significantly different (p<0.05).

EAA=essential amino acids; NEAA=non-essential amino acids; Total AA=EAA+NEAA
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Table 4. Free sugar contents of ltalian ryegrass cultivars (mg/100 g DM)

Cultivars of Italian ryegrass

Items
Kogreen Kowinmaster =~ Hwasan 101 Kowinnearly Kospeed Sahalie select Strike
Fructose ~ 733+22.3° 728+54.9° 635+10.5% 575+14.4° 861+77.6" 483+18.4° 662+48.5"
Glucose  1,671293.8°  2,308+163.8°  3,049+£18.7°  1,976£137.2%  2,344+134.5"  1,884+158"  2,167+197.1"
Sucrose  1,116+23.4°  1,983+131.2°  2,403+146.1°  1,438+211.5°  1,448+32.5°  1,076+48.0 | 1,407+35.9°
bede \eans in a row with different superscripts are significantly different (p<0.05).
Qk o] 12t An] Al Ay} AlgFel| wet 8,599~10,172 V. 8 ¢oF
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el 7191 Z1o 7 AdEthLee, 2012). o] mEaty o]Sd 5¢ 219 A EXS sl AR
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g 22 RS 3ME 1015F0lA 7 Vel whe a4
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A1 Aol 5 HolA| ekgkrh. A opm|:ARghEe- stk
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