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Abstract 

Herbaceous forage legumes can increase agricultural production in Eastern Indonesian crop-livestock 

farming systems, however, further research into their establishment is required to ensure good forage 

production and to improve the quality of soils in the region. Studies were conducted testing sowing methods, 

seed rate, planting time, and weed management to observe their impact on plant population and biomass 

production during early growth (post establishment). Species studied included butterfly pea (Clitoria 

ternatea), centro (Centrosema pascuorum), and lablab (Lablab purpureus). Results of the studies indicated 

that sowing method affected plant population and biomass production. The best planting time was in 

December. Controlling weeds significantly improved biomass production, however seed rate had no 

significant effect on plant population or biomass production.  
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Introduction 

Legumes in general have higher nutritive values, such as crude protein, compared to native and introduced 

grasses in tropical regions, including the East Nusa Tenggara (ENT) region in Indonesia. Therefore, efforts 

have been made to adapt and grow more introduced herbaceous forage legumes in the region. However, in 

ENT, sowing legumes can be labour intensive and time consuming in the rainy season and thus farmers may 

have to shift the time when they plant forage legumes. In addition to the time of planting, seed rate and weed 

management are important to achieving good initial establishment of forage legumes. This in turn affects soil 

surface cover and the legumes ability to suppress weeds, ultimately affecting the production of high quality 

fodder and the contribution of legumes to improving soil quality for the companion food crops (Nulik et al. 

2013). An establishment study was conducted on Flores Island and in West Timor to examine the effects of 

sowing methods, seed rate, planting time, and weed management on forage legume establishment including 

plant population and biomass production.  

 

Methods 

To test the performance of forage legumes for a range of agro-climatic conditions in ENT, four research sites 

were selected. On the island of Flores, experiments were conducted in Ende and Nagekeo districts while, in 

West Timor, experiments were in Kupang and South Central Timor districts. The legume species tested were 

butterfly pea (Clitoria ternatea cv Milgarra), lablab (Lablab purpureus) and centro (Centrocema 

pascuorum). Sowing methods were tested at high (12 kg/ha for C.ternatea, and 10 kg/ha for C.pascuorum) 

and low (6 kg/ha for C.ternatea and 5 kg/ha for C.pascuorum) seed rates for i) dibble, ii) broadcast, iii) 

broadcast and harrowed and, iv) furrow planting methods. Planting timing and weed control were also 

assessed. Forage legumes were planted at three different times (28 Dec, 9 Feb and 17 Apr) and weeds were 

then either left uncontrolled or the plots were kept weed-free. A summary of the location and species tested 

in the six experiments is presented in Table 1. Experiments were arranged in a randomised block design with 

four replications. Data collected were subjected to statistical analysis using ANOVA. 
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Table 1. Research conducted in 2015 and 2016 in East Nusa Tenggara assessing the impact of sowing methods, 

seed rate, planting timing and weed management on forage legume establishment and biomass production. 

                                                       Experiment 

Location Year Sowing method and seed rate Planting time and weed management  

Nagekeo 2016 Clitoria ternateacv Milgarra Clitoria ternate acv Milgarra 

Nagekeo 2015 
Clitoria ternatea cv Milgarra 

Lablab purpureus cv Highworth 
- 

Kupang 2015 - Lablab purpureus cv Highworth 

Ende 2015 
Clitoria ternatea cv Milgarra 

Centrosema pascuorum cv Cavalcade 
- 

TTS (Soe) 2015 - Clitoria ternatea  cv Milgarra 

 

 

Results and Discussion 

Seed rate and sowing methods 

Statistical analysis indicated that sowing methods have a significant impact on the number of plants 

established 4 and 8 weeks after sowing (Figure 1). The highest number of plants established was obtained 

using the dibbling method, followed by furrow, broadcast and harrowed and the lowest number was obtained 

in the broadcast sowing method. Seed rate did not significantly influence the number of plants established in 

the experiments. Similarly, biomass production was the highest for the dibbling sowing method, followed by 

furrow, broadcast and harrowed, and the lowest was using the broadcast sowing method. Nicodemo et al. 

(2015) when establishing herbaceous legumes showed that plant population was highest (28.5 plants/m2) in 

the harrowed before and after broadcasting the seeds, while broadcasting only without harrowing resulted in 

lower plant establishment (9.4 plants/m2). Though dibbling gave the best results, in the current experiment, 

considering the time and labour needed to establish the plants, furrowing may provide a low input alternative 

sowing method. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Figure 1. Plant population (left) and biomass production (right) at Ende influenced by sowing method and seed 

rate. 
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Planting Time and Weed Management 

The best planting time was in December, which was during the early part of the wet season. Importantly, 

weed invasion significantly suppressed plant growth and subsequent biomass production, particularly for the 

growth of Clitoria ternatea, while Lablab purpureus was not significantly influenced by weed suppression 

when planted in December and April in Kupang (Figure 2.). Lablab purpureus has previously been used in 

coffee plantation to suppress weed growth, because of its fast growth (Santos et al. 2016).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. Effect of planting time in Kupang (left) and weed management in TTS (right) on forage legume 

biomass production. Lablab purpureus was planted in Kupang, while Clitoria ternatea was planted in TTS. 

 

Conclusion 

• Dibbling sowing method gave the best results in plant establishment and biomass production, however 

considering the labour and time spent the furrow sowing method may be considered a better method by 

farmers. 

• Broadcast sowing had the lowest biomass production. 

• Weed control improved legume biomass production. 

• To obtain the best biomass production it is recommended legumes are planted around December, which is 

at the start of the wet season in the region. 

• In these experiments seed rates made no significant contribution to the number of plant established as well 

as biomass production. 
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