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ABSTRACT

This experiment was conducted to compare the seed productivity of Spring sown Italian ryegrass(Lolium multiflorum Lam.) depending
on the seeding rates(20kg/ha, 30kg/ha, 40kg/ha) in Gangwon region. The experiment was a randomized block design with three
replications. The test plots were located in alpine areas of about 600 m above sea level in Gangwon province. The tested Italian ryegrass
variety was ‘Greencall’ developed by the National Institute of Animal Science, RDA. Italian Ryegrass was sown on March 26, 2020, and
the seed harvesting was on the 60th day(2 July) from heading date. The heading date was May 8 with no difference, There were no
significant differences in the agronomic characteristics including plant height. 30kg/ha seed rate was the highest at 146.8 seed/spike and
40kg/ha seed rate was the lowest at 114.7 seed/spike for the number of seeds per spike. The number of spikes per unit area was the
highest in 40kg/ha at 886/m” and the lowest in 20kg/ha at 750/m”. The yield of seed and straw was the highest in 40kg/ha at 1,288kg/ha
and 2,970kg/ha respectively, but there was no difference. From the above results, the production of Italian ryegrass seeds through spring
sowing in the Gangwon region is not much than autumn seeding, requiring the input of various technologies to increase productivity in
the future, and it is desirable to determine the production cost through economic analysis was evaluated.
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ojgE|et O IHA(IRG)= FHUtollA Fits]= tiEA]
Q1 AlEAREolH: 20184 7| U] RARR Afe WA 2633
ha, 57 AFR2ME AEHAL 1757 hao|H, 1 oA IRGE)
AEiHAL 1697 hai AA| AR Al HAY 9F 64 %, A
AlmAHE A oF 97 %E ZPASIE IRG AHHAE
2010 567 haollA] 2018'd 1697 hag 84 Alo] 3uf oA} &
7}HEHMARFA, 2019). olo] ¥tsf] =fjof] 3 IRGE| FAKE
2 % 6,107 E0JATF IRGE] A AFF 1,777 EOE AF
2 29.1 %ol EXl =Wl IRG Al S71E wel7kA] 29
I qlow, AYgrs £ FAZ ARSSRAL JITHNIAS, 2018).
Nam et al.(2020)2 IRG =] FA} tiF20] vl=pito]H, gt =

71o] =Qlo] A5E Al HY BA| 502 FA g9 BAEE
Zasta Sict

T = =049 EA; AR S A717F ¥ ] A
7] 4 Au 71731 FAs AR AF Ve R 9759 =
AR IRGE FU AE-2 ofzf AAolrt. L2uet Hyol 5
FA Aup A2 6Y 24~25Y, FHEA 6Y 2309l
(KMA, 2019). 184 29| IRG =248 AR5 S0 <l
S S, 7ie171 EEPA (I et al, 2018), G0k AIRHD Ao
AZE 7153S 15t A7 X8 Folth(Jeong et al., 2020).
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7 HiXE HE kR R AAlSkeict
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Table 1. Chemical properties of soil in experimental field

AxE FA 5 SRS AFste] T4 5400 Uit B71E
AN EAe) EARARE 27ke] ATl 1072) A
Agelo] ZAE AsigiT). A4 olate] ol wiriol
A} B0 Zols SABAT 2719] ofAlelA] kel B4t
0} BAE 20l TR AUES ol4lol4 Bele 1,000
o] EA FAE SHoKATL, 65 T 8] FFAXT04 72
ARE AZTE & SA] At AR A HD)=
Seed dry yield / (Seed dry yield + Straw dry yield) x 1002]

g g A

4. MZIIX| &M

Aol et AT B4F St Alse g okl
2565 C A 55 127 UlollA T2ARE ol XA &
A71AME 12F Z4) 5 20 mesh mill= THA] 243t £ ofFH}
A7} Sl BekaE Aol W3 Aol BA) ok Fol
Hylsto] EAo o853t

2 QRS Dumas(1831)Hol 7St 43131
NDF(neutral detergent fiber) 2 ADF (acid detergent fiber) 3t
ZF2 Goering and Van Soest (1970)Ho]| w5tO ™, TDN(total
digestible nutrient) %2 Holland et al.(1990)°f 24 ADF $}
2ko & 2x51o] (TDN % =88.9 - (0.79 x ADF %)) ZAlo]| 9]
3] ALK, ESE REV (relative feed value)= ADF 3}5F0.
= DDM (digestible dry matter)S F43}91(% DDM = 88.9 -
(ADF % x 0.779)), NDF =0 & DMI (dry matter intake)S
AVESE B(% DMI=120/NDF %) RFV ZS AMEsigiH

Al

Exchangeable cation(cmol'/kg)

(1:5) (gkg) (%) (mg/kg) K Ca Mg Na (cmol /kg)
6.08 45.39 0.18 153.67 6.08 4.29 2.07 0.08 36.27

* OM : Organic matter, TN : Total nitrogen, CEC : Cation exchange capacity
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Fig. 1. Monthly meteorological data around the experimental
periods in Pyeongchang
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£ AJFoA] IRGY] ABEE/IL Table 29} At 2482
30 kg THE o)A 85.1 emZ 7 AT 20 kg THE Lo} 40
kg T LollA ZF2Z} 81.3 cm, 83.4 cm® UERGEA|TL 894 Q]
2ol AHp>0.05). pSFE 5710 FFS A ob =2
7 59 8ol SolqiH:. 40kg/ha iE FLoflA HEsh Aol
13302 7P =011, =8 A T3 gl o feld
ol po)7} YAHp>0.05).

2. Bt 54

TSFol I SAF 5/4d2 Table 33} gt o}4}2] Zol= ha

20 kg T A9 ol 52.0 emE 7P 291, 30 kg/ha I}
& A&7t 40 kg/ha Al Lol Z4ZF 483 cm, 50.5 cm= UiE}
wom, &g 71l fold2 fiith(p>0.05). oAt F T4 4=
30 kg/ha THE AJ3 JLof|A] 146.8702 71 ©9kT, 20 kg/ha T}

o A1

Table 2. The agronomic characteristics of Italian ryegrass depending on the seeding rate

Seeding rate Plant height

Heading date

Lodging resistance Disease resistance

(kg/ha) (cm) (1~9)* (1~9)
20 81.3 May 8 3.67 1.67

30 85.1 May 8 3.00 1.33

40 83.4 May 8 1.33 1.67
Mean 83.3 - 2.67 1.56
LSD(0.05) NS - NS NS

* 1: good(strong), 9: bad(weak)
* NS : not significant.
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Table 3. The characteristics of the spikes and the seed depending on the seeding rate

Seeding rate No. of seed per

Spike length (cm)

Seed weight 1000-grain weight

No. of spike per m*

(kg/ha) spike per spike (g) (®
20 52.0 139.2 0.55 1.87 750
30 48.3 146.8 0.54 1.73 794
40 50.5 114.7 0.47 1.97 886
Mean 50.3 133.6 0.52 1.86 810
LSD(0.05) NS 20.60 NS NS 134.1
* NS : not significant.
Table 4. Fresh and dry matter(DM) yield of seed and straw depending on the seeding rate
. Seed yield Straw yield
Seeding rate HI*
(ke/ha) DM(%) (kgh) () DM(%) (kgh) (gt oo
20 48.9 2,364 1,157 34.4 7,649 2,621 30.64
30 50.8 2,390 1,213 37.1 6,840 2,549 32.68
40 50.4 2,553 1,288 37.7 7,952 2,970 30.25
Mean 50.0 2,436 1,219 36.4 7,480 2,713 31.19
LSD(0.05) NS** NS NS NS NS NS NS
*HI: Harvest index. Seed dry yield / (Seed dry yield + Straw dry yield) x 100

** NS : not significant.

Z AF FolAL 139270 PO, 40 kgha TRE A3 FLoflA
114.7712 89514 A9ith(p<0.05). ©]= Kang et al.(2020)0] 7+
ZZoflA] Foll TF(20 kg/ha)slo] &= 6040l FARF IRGE]
ojal i FA9] 47} 105.0 ZHetar B gt Al v, &
o] 80| o]EE 11 47} HWolklttal stk

ojat G FA FAI= SlotA] 20 kgha TF Al 71 0.55¢2
2 7P FARAL 40 kgha Al oA 0.47 gO & 71 7
A, 59132 Qigltt. AHFe] Aol= 34E] 7t feldo]
AAHp>0.05). m* F o]} == 40 kg/ha TE A FLof|A]
886712 F-214d UAl W3O, 20 kg/ha TRE AIF LoflA] 750
A2 7 AAYTHp<0.05). Kim et al.(2016)% IRG FAJESI
‘Fojap o tigt TEsF Aol m* F o4}k S= 5757, 732
7N & 8737K(Z2Z} 20 kg/ha, 30 kg/ha X 40 kg/ha)Z TRETFo]
S7Fetol et wobdtky ¥ sk

3. BX U AE FOl MY

gl w2 Fxpet o] AYAHGL Table 404 Hi= Hlet
2t A9 ABTFS Bt 50.0 % ©]1.0H 20 kg/ha T
TFollA 489 %= YERIANE o482 Qldthp>0.05). 40
kg/ha TEEEF AJ Lol 4] EA) AJAES 1,288 keg/haZ 71 @

AL 20 kg/ha TEEF AR FLof|A] TR} AR 1,157 kg/ha=
7 Ao}t §olL QK P>0.05). Choi et al.(2002)=
IRG 51} A] 7% 742 30 cm, A AJHJF 50 kg/haoll A E4
AJAFEFo] 1,694 kg/haghal H 119001, Kang et al.(2020)2 IRG
T} AJYEO] A9 St Al xo]| H]sf| T4} ikl 71 % 5=
Folghal Barsioint ofof HIFELS o) FAHY] Hat ABAER]
1,219 kg/ha= W59 Ayl & 4 Stk

Z19] Bt AETFL 36.4 %O|ATL 20 kg/ha TEOA] 7}
2 LI9Fo1}(34.4 %) 9-2F9] xlol= §1%THp>0.05). 40 kg/ha
oS Al FollA Bxo] 7,952 kgha, & $250] 2,970
kg/ha® 7Fg E3L0H, 30 kg/ha TREF A|F FHollA B2
0] 6,840 kg/ha, AE 43F0] 2,549 kg/haZ 7 Aoy %
FolAQl AJoli= UERIA] 29k tH(p>0.05).

TEAGE 30 kg/ha TS Al oA 32.68 %= 7P =
UL, 40 kg TFF AIE FollA] 30.25 %= 7P Wokou 79
AL AAJTHP>0.05). SIMIC et al.(2009)= IRG TE 5 H5]
& Al ha & 20 kg/ha TETF AIF oA 88x|5=7] 31.08
%2l Harsial glow, o|Hot AA| wiEdt Al 8|t A
7 Gojzitkal Bysiitt. & Al99] Aut= H|FE uf, 4]
= Sl U fedel ARt 7k o A B9
O] A 2871 Stk
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Table 5. The contents of crude protein (CP), ADF (acid detergent fiber), NDF (neutral detergent fiber), IVDMD (in vitro
dry matter digestibility), TDN (total digestible nutrient) and RFV (relative feed value) depending on the seeding

rate in Gangwon region

Seeding rate

(ke/ha) CP (%) ADF (%) NDF (%)  IVDMD (%)  TDN (%) RFV
20 6.87 38.84 59.35 61.43 58.22 92

30 5.78 38.76 66.02 60.20 58.28 83

40 5.60 37.74 63.79 63.79 59.08 87
Mean 6.08 38.45 63.05 61.80 58.53 87
LSD(0.05) NS NS NS NS NS NS

* NS : not significant.

4. ROl AIZ7X|

AE T O] A}E7HR|= Table 504 i v} 7t} irs
o] AFZHE YW= FEES W2 32 UEeH, A
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E29 712 o= 9] AlEVEx]E CP 10.3 %, ADF 35.5
%, NDF 58.9 %, TDN 60.8 %, IVDMD 69.5 % % RFV 96.7
211 313, Kim et al.(2010)2 FA3E0] ‘FAT = S JZo]
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