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ABSTRACT

The experiment was conducted to determine the changes in seed productivity of Italian ryegrass (Lolium multiflorum Lam.)
according to nitrogen fertilization levels in the southern region of Korea. Italian ryegrass (IRG) variety 'Green Call' was sown in the
fall of 2021 in Jinju, Gyeongsangnam-do. The experiment consisted of three nitrogen fertilizer levels (100, 120, and 140 N kg/ha)
with three replications using a randomized complete block design. Harvesting was done approximately 30 days after heading on May
18th. There was no difference in heading date among treatments, which occurred on April 18th. The longest IRG was observed in
the 140 N kg/ha treatment, but there was no significant difference. No significant differences were observed in lodging, disease
resistance, and cold tolerance among treatments, but lodging was severe in all treatments. The length of the spike averaged 44.95 cm,
with no difference among treatments, and the number of seeds per spike was highest in the 120 N kg/ha treatment. Seed yield
increased with increasing nitrogen fertilizer levels, averaging 3,707 kg/ha (as-fed basis). DM content of seed and straw averaged
76.95% and 62.19%, respectively, with no significant differences among treatments. The remaining straw after harvesting averaged
6,525 kg/ha on a dry matter basis, with the highest value observed in the 140 N kg/ha treatment. Overall, considering the results, the
optimal nitrogen fertilizer application rate for seed production of Italian ryegrass in the southern region when sown in autumn was
found to be 120 N kg/ha.
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Table 1. Chemical properties of soil in experimental field
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* OM : Organic matter, TN : Total nitrogen, CEC : Cation exchange capacity.
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Fig. 1. Monthly meteorological data around the experimental periods in Jinju.
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Table 2. The agronomic characteristics of Italian ryegrass depending on the nitrogen fertilizer application

Nitrogen Plant height Heading date Lodging resistance  Disease resistance Cold resistance
fertilizer (cm) g (1~9)* (1~9) (1~9)
100kg/ha 91.7 April 18 9 1 1
120kg/ha 96.6 April 18 9 1 1
140kg/ha 99.2 April 18 9 1 1
Mean 95.8 - 9 1 1
LSD (0.05) NS - NS NS NS

* 1: good (strong), 9: bad (weak).
* NS : not significant.

Table 3. The characteristics of the spikes and the seed depending on the nitrogen fertilizer application

Nitrogen Spike length No. of seed per Seed weight (g) 1000-grain weight No. of spike per m’
fertilizer (cm) spike per spike (2)
100kg/ha 45.87 99.40 0.36 3.6217 896
120kg/ha 44.98 109.73 0.36 3.2808 1,103
140kg/ha 44.01 102.67 0.24 2.3376 1,269
Mean 44.95 103.93 0.32 3.0800 1,089
LSD (0.05) NS NS NS NS NS

* NS : not significant.
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Fig. 3. Fresh and dry matter yield of straw depending on
the nitrogen fertilizer application.

Table 4. Fresh and dry matter (DM) yield of seed depending on the nitrogen fertilizer application

Seed (kg/ha)

Nitrogen fertilizer

DM (%) FM yield DM vyield Air-dry yield
100kg/ha 77.50 3,443 2,656 3,052
120kg/ha 75.73 4,450 3,367 3,870
140kg/ha 77.61 4,707 3,652 4,197
Mean 76.95 4,200 3,225 3,707
LSD (0.05) NS 314.7 486.1 494.7

* NS : not significant, Air-dry : 13% moisture basis.
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Table 5. The content of crude protein (CP), ADF (acid detergent fiber), NDF (neutral detergent fiber), IV'DMD (in vitro dry
matter digestibility), TDN (total digestible nutrient) and RFV (relative feed value) depending on the nitrogen

fertilizer application

Nitrogen fertilizer ~ ADF (%) NDF (%) CP (%) IVDMD (%) TDN (%) RFV
100kg/ha 37.86 57.16 9.63 62.41 58.99 97
120kg/ha 36.53 53.47 9.94 63.16 60.04 105
140kg/ha 34.82 50.16 10.38 63.58 61.39 115

Mean 36.40 53.60 9.98 63.05 60.14 106
LSD (0.05) NS NS NS NS NS NS

* NS : not significant.
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