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Effect of Different Fertilizer Levels, Split Application Rate, and Seeding
Methods on Dry Matter Yield and Forage Quality of Italian ryegrass in
Early Spring on Paddy Field

Young-Jin Kim, Jeong-Sung Jung and Ki-Choon Choi*
Grassland & Forages Division, National Institute of Animal Science, RDA, Cheonan, 31000, Republic of Korea

ABSTRACT

This study was carried out to determine the effects of application levels of fertilizer and sowing methods on yields and
nutritive values of Italian ryegrass (IRG) in early spring. Five fertilizer levels were used: Treatment 1, 100-80-80 kg/ha; Treatment
2, 120-100-100 kg/ha; Treatment 3, 140-120-120 kg/ha; Treatment 4, 160-140-140 kg/ha; Treatment 5, 140-120-120 kg/ha of
N-P,05-K,O with silicate fertilizer 200 kg/ha. Dry matter (DM) yield was 8,330 kg/ha in Treatment 5, 7,686 kg/ha in Treatment 4,
and 7,347 kg/ha in Treatment 3. There was no significant difference in total digestible nutrients (TDN) content. The content of
crude protein was the highest in Treatment 5. Dry matter ratio was the lowest in Treatment 5. In Treatment 3, DM yield was
7,347 kg/ha, when total amounts of fertilizers were applied at one time. However, DM yield was 7,405 kg/ha, when 50% of
pre-planting fertilizer and 50% of supplementary fertilizer were applied at different time. There was no significant difference
between total application and split application of fertilizers. However, DM yield was 9,469 kg/ha in application treatment with
100 kg/ha of additional urea at three to four leaf stages of IRG. Regarding DM yield by sowing methods of IRG, the following
order was found: drill seeding (8,176 kg/ha) > rotary-broadcast seeding-stamping (7,957 kg/ha) > rotary-broadcast seeding (7,810 kg/ha)
> broadcast seeding (7,347 kg/ha) > broadcast seeding-rotary (7,034 kg/ha). DM yield (59.57%) was the lowest in broadcast seeding-
rotary. Crude protein content was the highest with rotary work but the lowest with broadcast seeding.
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Fig. 1. Air temperature and precipitation during the
growth period from February to May 2015.
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Table 1. The chemical properties of paddy field soil before experiment

. Total-N OM Avail. P,Os CEC
Soil texture pH (%) (e/kg) (ng/kg) (cmol'/kg)

Loam 5.82 0.18 26.73 74.29 11.35
M. Zab o pa stolat wul gtk Ak e okzbel Aol 0% ol
Sgulo] o] AHELS AdE, A8 - mEAR 1)
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7F 23 3 o}F ofdl AHjoA] A= Z QIS vzl 1 HEE AZAAES F7F A7) EE (Tisdale et al, 1984),
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2ol 8330kghal® 7 BEow], 160-140-140 kg/ha
MM 7,686 kg/hao 2 A FFAHFQ 140-120-120
kg/ha®] 7,347 kg/ha Hrtt Wkt 120-100-100 kg/ha 2] A]
AT 7,159 kghas YEMIAET, Kim et al. (2015)
= A AxlelA 29 15900 sFate] 59 30U g
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11.62%= 74 =4th Park et al (1988a)% =Zo|A I
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Table 2. Forage yield and feed value of Italian ryegrass

3] ¥o| A 23 uFEoltl Metson et al. (1979)3} Park

= AR W7 B3 B2 S BAL
a7kAo] & 93s Frvhu Busth uehs B A3E
28] IRG Z=9AuA] F4HE W8S 71U 2 200 kg/ha 57}
Algsto] A A9, IRGO =7 Aol v

12% 53l AAR7EA 9] RSt A5S  5 A3ATh
Table 3> F3 IRGS] HA BARIEHE T34 2 AR

7IXE vagt Aotk AW REHEFE MR dF
(100:0) S wje] AEFTEE 7,347 kgha 2 7]H] 50%}
2~3%3714 FH] 50%E AEPS Wl 7,405 keghadt S

How fo4e wol @t deht EEAMFES A

2 7R FA 3~497]0] 224 100 kghas F7} A8
S A AEFES 9469 kgha o 2 29%L} F7tels AES

e, ol sheel

Quz A7) el S
01

[e)
=D

2 7P =2 A5 Yo, 2 SR 1521%
=9tk wEbA IRG 78 & AEA Wl A

sl ZAke] A4 (NPN, non protein nitrogen)] o] 713

under different levels of N, P,Os, KO fertilizers

Fertilization level Fresh matter Dry Dry matter ADF' NDF TDN' CP
(N -P,0s - K0, yield matter yield
kg/ha) (kg/ha) (%) (kg/ha) (%) (%) (%) (%)
100-80-80 37,330° 18.0 6,719¢ 36.92 57.88 59.73" 8.47%
120-100-100 38,910° 18.4 7,159° 36.03 57.82 60.44 8.23°
140-120-120 40,150 18.3 7,347% 34.41 55.81 61.72 8.65°
160-140-140 42,000 18.3 7,686° 34.85 56.63 61.37 8.87°
1901204
140-120-120+Silicate 47,330% 17.6 8,330° 35.29 56.94 61.02 11.62°
fertilizer” 200

?Silicate fertilizer (25-40-2%, silicic acid-alkaline-magnesium)

" ADF : acid detergent fiber, NDF : neutral detergent fiber, TDN : total digestible nutrient, CP : crude protein.

¥ TDN = 88.9-(0.79x%ADF)

* 20¢ Means in the same column with different letter were significantly different(p<0.05). ns :

not significant.
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(2009)2 RG] FIpAfulel Al 742 ﬁJr% ol A
th A&l =okthal B usklth AD
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% _/':/—‘qf'—_ 14,}3]_\441;], ZI:]-BHX]Q] —@‘%k%

A 7P wmskom, 2HE] AE7F FEE oA dubA o
2 = dehded, ole 3FA HEE HF 7HE A
gote] ZHE Aol o HlE7F EF Tl AlH
HoZH HEAdR 8" AL *‘zAlﬂl 27 vl A
]

Ai AR ) ol2% A AH]FS 380 kgha® HaLgH 2 BaEoh 28 58 3FE o AEEHE Ag &
vl glo] & Aol A AlE3 A 240 kg/ha (71H] 140+F  2H P IF WS TAUL A I =3 A ==, IRG] 4
") 100 kg)= 7ol woldl & ZA7F §lo] Btk &3k ¢ FAL FonR EFdo] Axske] (Kim et al, 2009)
v Fye] b8 SFHEH A7 A8d57F A A o] "HojXeE Zleg Yeigth FAS Ak gHe &
F713 #ornR AEAY] F4dol Hi(Kim et al, FEFA EF dil FH= AdEjol] dAIgle] gk W] I}
2010) HIEA®S] &5 7185 Aok webA RGO & 3 & 7Fssi 3ol 7Y 419 AY 2wt a3 AEF
T A AAHEE AF 7IHE Agste A Bue A 5 7347 kgha® A HAA] ol kgl A et v
FiFo] F&eHAl Tk 3~4%9710 HA FHIE ke FWolztal AdEATh ES IRGY FIAbE 9
Aol F&F gr FHAA U& FEdd som Bl H Zd7A9] 4285 7F Yol A8FHTR IFAl VHIR
Table 4= F3 IRG FFTWHE FF4 2 A87AE AL BR] &4 Hasslr] HalAE ZEEHE o
H gk Ao}, wgd AEFTIE 298,176 kgha)y> 8 AFAH] Fof| AltulslAy FA4L Ay vbg & VWS
2E g -4t et > 2E ] -4k > Ak > Abak -2 E e w3l =24 AlgskeE UHE AL S 8 s E
(7,034 kg/ha) =02 W=t o= 7Y AHolA Fadg v gjrha A= ATh
Kim et al. (2007)¢] ZAz}e} UA5F9c)k. ¥HH Kim et al
Table 3. Forage yield and feed value of Italian ryegrass under different application rate of nitrogen fertilizer
Split application rate of Fresh matter Dry Dry matter  Index ADF NDF TDN CP
nitrogen fertlllzer yield matter yield
(basal:additional ') (kg/ha) (%) (kg/ha) (%) (%) (%) (%) (%)
100:0 40,150° 18.3 7,347° 100 34.41 55.81 61.72° 8.65°
50:50° 35,430° 20.9 7,405 101 35.33 56.94 60.99° 8.88"
100:0+urea fertilizer 100 54 100 18.9 9,469° 129 3300 5394 6275 1521°

kg/ha”

* Standard amount of fertilizer :
’ Additional fertilizer application :

Table 4. Effect of methods of seeding on the forage production and nutritive value of ltalian ryegrass

140-120-120 kg/ha (N-P,05-K,0)
April 7 (2"~3" leaf stage), ”Additional urea fertilizer application :

April 24 (3"~4™ leaf stage).

Fresh matter Dry Dry matter ADF NDF TDN CpP
Seeding methods yield matter yield

(kg/ha) (%) (kg/ha) (%) (%) (%) (%)
Broadcast seeding 40,150® 18.3 7,347°¢ 34.41 55.81 61.72™ 8.65°
Rotary-broadcast seeding 39,050° 20.0 7,810 34.47 55.72 61.67 9.43°
Rotary-broadcast seeding-stamping 42,100° 18.9 7,957 36.28 57.73 60.24 10.09*
Broadcast seeding-rotary 37,020° 19.0 7,034¢ 37.13 60.51 59.57 10.45°
Drill seeding (ridge width 20 cm) 41,086 19.9 8,176° 34.93 56.23 61.31 9.31°
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