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ABSTRACT

This study was conducted to explore the effects of seeding rate of a seed mixture on grassland productivity and botanical
composition. Seeding rates were composed of four different treatments varying by the amount of seed: T1, 50% decrease in seeding
rate from standard; T2, standard seeding rate; T3, 50% increase in seeding rate from standard; and T4, 100% increase in seeding rate
from standard. In 2016, seasonal changes in grass botanical composition revealed T2, T3, and T4 in portion of grass ratio were the
highest with a range of 87 - 100%, whereas T1 was the lowest of all treatments. In 2017, the botanical composition in T1 showed
that the grass ratio in of the first cutting was 91%, but in the fourth cutting its ratio decreased by 75%. The results from both years
were combined for each treatment, T4 (11,435 kg ha™) and T3 (11,162 kg ha™) demonstrated the highest dry matter yield of the
treatments (T1: 8,196 kg ha'; T2: 9,521 kg ha™) (»<0.05). As a result, a 50 - 100% increase in the seeding rate from the standard
demonstrated the best grassland yield and botanical composition.
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Table 1. Chemical properties of the soil before experiment

_ pH T-NV oM? Available P,Os CECY
Location o -1 -1 -1
(1:5H,0) (%) (g kg') (mg kg™) (cmol+ kg™)
Pyeongchang 5.21 0.18 16.33 70.39 10.78
Cheonan 6.56 0.39 40.55 250.24 15.12
DT-N: total nitrogen, ?OM: organic matter, *CEC: Cation exchange capacity
Table 2. Grass mixture, varieties and its seeding rate for pasture in the hilly pasture
T1 T2 T3 T4

Species Varieties

Cheonan Pyeongchang Cheonan Pyeongchang Cheonan Pyeongchang Cheonan Pyeongchang

kg ha’
Tall fescue Green master 9 9 18 18 27 27 36 36
Orchardgrass Onuri 4.5 4.5 9 9 13.5 13.5 18 18
Timothy Climax 1.5 3 4.5
Perennial ryegrass Linn 1.5 1.5 3 4.5 45
Kentucky bluegrass  Kenblue 1 1 2 3 3
White clover Ladino 1 1 2 3 3
Total 17 18.5 34 37 51 55.5 68 74
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Table 3. Effect seeding rate on botanical composition, tiller number, growth state, plant height, and establishment by
over wintering in oversown hilly pasture, 2015 to 2017

Treatments Botanical composition(%) Tiller number Growth state! Plant height Establishment
Grasses Weed Bare land (No.) (cm)  Plant No/30x30cm Percentage(%)

Pyeongchang 72 19 9 4.73 2 7 42 93

T1  Cheonan 53 30 17 8.33 6 13 46 92
Mean 63 24 13 6.53 4° 10°¢ 44° 932
Pyeongchang 88 5 7 3.87 2 10 50 87

T2  Cheonan 82 13 5 6.67 3 14 48 84
Mean 85 9 6 5.27 3 12° 49°¢ 86"
Pyeongchang 94 5 1 3.20 1 10 62 87

T3  Cheonan 92 6 2 6.87 2 15 52 81
Mean 93 5 2 5.04 7€ 13° 5670 g4bc
Pyeongchang 100 0 0 2.50 1 13 65 79

T4  Cheonan 95 5 0 6.47 2 16 60 79
Mean 98 2 0 4.49 2¢ 15% 62° 79¢

DGrowth state: 1=best, 9=worst
a, b, c
* Tl: seeding rate(Pyeongchang 17 kg ha™,

seeding rate (Pyeongchang 51 kg ha”,

Means in a row with different superscrlpts are significantly d1fferent(p<0 05)
Cheonan 18.5 kg ha™), T2: seeding rate (Pyeongchang 34 kg ha,
Cheonan 55.5 kg ha™), T4:

Cheonan 37 kg ha™), T3:

seeding rate (Pyeongchang 68 kg ha™, Cheonan 74 kg ha™)
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Fig. 1. The change of botanical composition by the treatments, 2015 to 2017.

* T1: seeding rate(Pyeongchang 17 kg ha™, Cheonan 18.5 kg ha™), T2: seeding rate (Pyeongchang 34 kg ha”, Cheonan 37
kg ha™), T3: seeding rate (Pyeongchang 51 kg ha™, Cheonan 55.5 kg ha™), T4: seeding rate (Pyeongchang 68 kg ha™,
Cheonan 74 kg ha™)

Table 4. Effect seeding rate on plant height at each harvest time, 2016 to 2017

Treatments 2016 2017 Average
Feut 2™ cut 3% cut 4" cut 1% cut 2 cut 3% cut 4" cut 1% cut 2™ cut 39 cut 4" cut
cm

Pyeongchang 61 63 68 45 67 69 69 29 64 66 69 37

T1 Cheonan 97 47 55 51 96 60 47 27 97 54 51 39
Mean 79 55 62 48 82 64 58 28 80 60 60 38
Pyeongchang 64 64 67 48 66 68 66 29 65 66 67 39

T2 Cheonan 92 49 55 56 93 59 47 27 93 54 51 42
Mean 78 57 61 52 80 64 56 28 79 60 59 40
Pyeongchang 66 60 69 40 64 65 65 25 78 60 59 37

T3 Cheonan 92 45 55 55 89 64 45 27 91 55 51 41
Mean 79 53 62 48 77 64 55 26 78 60 59 37
Pyeongchang 70 64 69 45 67 67 68 28 69 66 69 37

T4 Cheonan 96 46 54 57 94 63 46 25 95 55 50 41
Mean 83 55 61 51 81 65 57 27 82 60 59 39

* TI: seeding rate(Pyeongchang 17 kg ha”, Cheonan 18.5 kg ha™), T2: seeding rate (Pyecongchang 34 kg ha™', Cheonan 37 kg ha™), T3:
seeding rate (Pyeongchang 51 kg ha™', Cheonan 55.5 kg ha™), T4: seeding rate (Pyecongchang 68 kg ha™, Cheonan 74 kg ha™)
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Table 5. Effect

seeding rate on dry matter yield at each harvest time, 2016 to 2017

Treatments 2016 2017 Average

1% cut 2™ cut 3 cut 4™ cut Total 1% cut 2™ cut 3™ cut 4" cut Total 1% cut 2™ cut 3 cut 4" cut Total
kg ha'

Pyeongchang 1,740 4,569 2360 904 9,573 15522 2224 1546 52 5814 1,631 3397 1953 713 7,69
Tl Cheonan 4920 1,756 1,194 1,723 9593 4,107 1,674 1423 599 7,803 4514 1,715 1309 1,161 8,698
Mean 3330° 3,163 L1777° 1313° 9,583° 2,815° 1,949° 1484° 561 6809° 3,072 2,556° 1,631° 937° 8,196°
Pyeongchang 2,704 4,121 2,553 1332 10,710 1,528 2,584 1,692 521 6325 2116 3353 2,123 927 8518
T2 Cheonan 5339 2,035 1451 2294 11,139 5403 1,823 1,868 815 9909 5381 1929 1,660 1555 10,524
Mean 4,032° 3,078 2,002° 1,813° 10,925° 3,465° 2204° 1,780° 668 8117° 3,749° 2,641™ 1,891° 1241° 9,521
Pyeongchang 2,676 4,884 3,129 1681 12370 2310 2845 1893 510 7558 2493 3865 2511 109 9964
T3 Cheonan 6,528 2,506 1,560 2488 13,082 6293 2438 2203 705 11,639 6411 2472 1882 1,597 12361
Mean 4602° 3,695 2345 2,085% 12,727° 4301° 2,641° 2,048 607 9,598" 4452° 3,168 2,196° 1346" 11,162°
Pyeongchang 3,180 5891 2983 1535 13,589 2328 2796 1,602 581 7307 2754 4344 2293 1058 10448
T4 Cheonan 7208 2260 1,626 2469 13563 6492 2266 1849 673 11280 6850 2263 1,738 1571 12422
Mean 5194 4076 2305 2,002 13,576° 3,942° 2,531° 1726° €27 9294 4802° 3303* 20150 1314° 11435

@5 “Means in a row with different superscripts are significantly different(p<0.05)

* T1: seeding rate(Pyeongchang 17 kg ha™, Cheonan 18.5 kg ha™), T2: seeding rate (Pyeongchang 34 kg
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