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Grass seed production in Serbia is low, with unsatisfactory yield. Despite favorable ecological 

conditions for seed production, due to low price and insufficient application of contemporary technology, it 

does not cover local seed demand, and large seed amounts are imported. Italian ryegrass is important forage 

grass in Serbia, producing high-quality forage from early spring to late summer. Excellent ryegrass seed yield 

achieved in Serbia in the first production year is partially the result of high rate of seedling growth, the 

highest among cultivated cool season grasses. Lodging is ubiquitous in Italian ryegrass grown for seed. It 

occurred at different rates during the high precipitation periods, or as a result of high amounts of N fertilizers. 

Lodging in combination with meteorological conditions is favoring new tillers growth in Italian ryegrass 

aimed for seed production. This in turns leads to reduction of assimilate accumulation in seeds, due to 

assimilate consumption by new tillers, especially lodged ones. 

• Field experiment was conducted under no irrigation 

conditions during the 2018-2019 harvest seasons, near 

Belgrade, Serbia (N: 44° 50' 18.9'', E: 20° 17' 0.6'', and 

altitude: 66 m a.s.l.), located in a semi-humid region, on 

degraded chernozem soil.  

• Tetraploid Italian ryegrass cv. K-29 was seeded each autumn 

with seedling rate of 20 kg ha–1 and fertilizer addition (NPK 

8:16:24) 250kg ha-1.  

• Soil properties were: pH (KCl) 6.64; 30.36% sand, 35.28% 

silt, 34.36% clay, 2.70% organic matter, 0.42% of CaCO3, 

0.0014 μg N g−1 of N-NO3, 0.0035 μg N g−1 of N-NH4, 

103.43 mg kg-1 available P and 178,48 mg kg-1 available K. 

• Three rates of nitrogen (0, 50 and 100 kg ha-1) were applied 

at early spring, and somewhat later three doses (0, 0.5 and 1 

L ha−1) of growth regulator trinexapac-ethyl. Trinexapac-

ethyl is an ester, as a most growth retardants it acts by 

inhibiting gibberellin (GA) biosynthesis. 

• Trials were set as complete randomized block design with 

four replications and plot size of 10 m2.  

• Prior to the seed harvest, biometrical traits such as number 

of generative tillers, internodes’ length, stem length, spike 

length and the number of spikelets per spike were measured 

on 10 randomly sampled tillers from each plot. 

MATERIALS AND METHODS 

All morphological parameters measured except 5th 

internodes’ length and spikelet number were statistically 

significantly different from control in the first year while the 

only difference was evident for the 4th internodes’ length in 

the second year.  

As for nitrogen application there were significantly differences 

in 5th and 6th internodes’ length as well as in tiller and spike 

length in the first year but only in regard to tiller length in the 

second year. 

The field study was conducted to determine the 

possible changes of Italian ryegrass seed production 

characteristics in the first production year using 

different PGR rates and spring nitrogen application. 

The opposite effect of those treatments could be 

useful for optimizing Italian ryegrass seed 

production in Serbian environmental conditions. 

RESULTS 

Table 1. The influence of nitrogen and trinexapac-ethyl application on 

tetraploid cv. K29 ryegrass morphological parameters.  

Treatments †NT 1st IN 2nd IN 3rd IN 4th IN 5th IN 6th IN SL SPL NS 

N (kg ha-1) 2018 

0  15.1 4.75 9.10 11.1 11.3 8.20b 6.81b 52.5b 22.0b 24.6 

50  14.5 5.98 10.4 11.0 13.3 18.4a 13.5a 74.4a 23.7a 24.3 

100  14.6 5.76 10.6 11.7 12.6 17.0a 13.8a 73.6a 22.3b 24.1 

F test N ns ns ns ns ns ** ** ** * ns 

PGR (L ha-1) 

0 14.6b 6.44a 12.2a 13.0a 11.5b 15.5 15.1a 76.7a 24.1a 24.7 

0.5 17.7a 6.17a 10.2b 11.3b 13.8a 13.7 9.35b 64.8b 22.9b 23.9 

1 11.9c 3.88b 7.77c 9.43c 11.9b 14.4 9.59b 59.0b 21.1c 24.4 

F test PGR ** ** ** ** * ns * ** ** ns 

Average 14.7 5.50 10.0 11.2 12.4 14.5 11.4 66.8 22.7 24.3 

N (kg ha-1) 2019 

0  23.0 7.63 16.5 22.0 25.8 - - 50.4b 25.8 22.9 

50  25.4 7.60 15.0 21.2 22.6 - - 62.5a 28.9 24.0 

100  25.7 5.82 13.8 19.8 26.3 - - 65.2a 26.7 20.4 

F test N ns ns ns ns ns - - ** ns ns 

PGR (L ha-1) 

0 24.5 8.15 17.6 22.1 28.1a - - 63.2 26.8 21.7 

0.5 23.6 7.09 16.9 21.9 23.1b - - 58.9 27.2 22.9 

1 24.9 6.22 14.2 19.4 21.8b - - 57.2 26.3 22.6 

F test PGR ns ns ns ns ** - - ns ns ns 

Average 24.7 7.01 15.1 21 24.9 - - 59.4 27.1 22.4 

Means followed by a common letter are not different at the 5% level (LSD test) 

†NT- Number of tillers; 1st IN – first internode length (cm); 2nd IN – second internode length 

(cm); 3rd IN – third internode length (cm); 4 th IN – fourth internode length (cm); 5th IN – fifth 

internode length (cm); 6th IN – sixth internode length (cm); SL – stem length (cm); SPL -spike 

length (cm); NS - number of spikelet 

Due to different precipitation levels (relatively low in the first and 

relatively high in the second year of examination) there was significantly 

different effect of trinexapac-ethyl on Italian ryegrass (Table 1.).  


