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Effect of Sowing Dates, Fertilizer Levels
and Clipping Treatment on Forage Production
and Quality of Barley(Hordeum vulgare L.)
and Rye(Secale cereale L.) in Paddy field

Young Won Choi,* Ho Jin Lee*

ABSTRACT

Field experiments were carried out to investigate the effects of sowing dates, ferrilizer levels and clipping
treatment of forage production and quality of barley and rye in paddy field.

The field emergence rates in barley varieties was decreased rapidly at sowing after November. But in rye
varieties, it was not decreased even in sowing until Nov. 3, Winter survival of barley and rye varieties were not
affected by fertilizer levels. And winter survival decreased with delay insowing dates in barley varieties, but,
it was not influenced by sowing dates in rye varieties. The production of forage dry matter at heading stage was
increased with fertilizer levels, and was decreased with delay in sowing dates. Content of crude protein and
crude fat of dry forage at heading stage were increased with fertilizer levels. But, content of crude ash, crude
fiber and TDN were not influenced by fertilizer levels. As increased fertilizer levels, NFE Content was decreased
and TDN vyield was increased with fertilizer levels. In comparisons of TDN yield between barley and rye varie-
ties, TDN yield of rye were superior to those of barley.

Clipping twice produced more forage yield than clipping once in both crops. However, optimum clipping
interval was about 40 days between first and second clipping in rye but not determined in barley. The 12cm
clipping height was the highest production in average total yield.
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Fig. 1. Field emergence rates of barley and rye varieties.
* At each variety, Duncan’s New Multiple Range Test indicate difference among sowing
date at the 0.05 level of probability.

Table 1. Rates of wintersurvival in barley and rye varieties. (%)
o ’ . Variety
Fertilizer level Sowing date Gangbori  Jogangbori Bunong Paldang Maton
10. 10 45.7 39.1 52.7 68.1 81.4
10. 18 29.4 32.5 48.5 63.3 93.1
Low 10. 26 27.8 26.2 29.0 65.6 92.1
11. 3 17.2 115 17.3 65.0 85.2
Mean 30.0¢ 27.3¢ 26.9¢ 65.5b 87.9a
10. 10 44.9 41.0 53.0 72.5 90.5
10. 18 35.0 30.1 41.3 65.4 96.8
Medium 10. 26 20.9 25.5 22.8 72.4 85.9
11. 3 14.6 10.4 16.1 74.1 78.6
Mean 28.9¢ 26.8¢ 33.3¢ 71.1b 88.0a
10. 10 46.3 47.4 48.8 72.7 82.9
10. 18 36.3 30.5 45,1 75.7 92.7
High 10. 26 20.0 26.4 30.0 75.6 92.7
11. 3 22.7 16.7 27.6 60.6 82.5
Mean 31l3¢ 30.3¢ 37.9¢ 71.2b 84.7a
LSD Between
Fertilizer level LSD .05 NS N3 NS NS NS
Sowing date LSD .05 58 7.4 6.8 NS NS
w3 gakdk 7 gl o ok (Table 3). ol o] KEd =3 €53 Egrh
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Table 2. Effects of fertilizer levels on forage dry matter production in heading stage.

(kg./10a)
Fertilizer Variety Mean
level Gangbori Jogangbori Bunong Paldang Maton
Low 93.2 106.0 149.0 376.9 327.2 210.6
Medium 157.1 208.6 1716 513.6 451.9 300.6
High 256.2 294.7 224.6 581.5 488.2 369.0
Mean 168.8 204.9 1817 490.7 422.4
LSD Between Variety LSD .05=36.1 '

LSD Between Fertilizer level LSD .05=41.7

Fertilizer level Low; N: P: K= 5: 5: 5
Medium ; =10:10:10
High ; =20:15:15

Table 3. Effects of sowing dates on forage dry matter production in heading stage.

(kg 10a)
Sowing Variety M
- ; ean
date Gangbori  Jogangbori Bunong Paldang Maton
10. 10 304.4 367.3 295.5 539.0 478.9 397.0
10. 18 229.1 276.2 253.7 589.9 474.3 364.6
10. 26 137.0 170.4 1710 457.9 395.2 266.3
11. 3 5.1 5.8 6.4 389.9 3134 220.5
Mean 168.9 204.9 1817 494.2 415.3
LSD Between Variety LSD .05=34.2
LSD Between Sowing date LSD ,05=31.8
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Table 4. Comparisons of chemical composition, TDN and TDN yield among varieties and

fertilizer levels in heading stage (sowing date ; 10. 10), (kg 10a)
Variety Fertilizer : (%) (kg10a)
level C.Protein C.Fat C.Ash C Fiber NFE TDN TDN yield
Low 14.00 2.98 6.8 37.17 39.05 55.82 96.9
. Medium 18.38 3.08 6.8 38.95 32.79 57.38 170.6
Gangbori .
High 21.88 4.38 116 35.45 26.29 57.76 255.3
Mean 18.09 3.48 8.4 37.19 32.711 56.98 175.2
Low 14.43 3.30 104 33.76 38.11 55.26 97.4
. Medium 15.75 3.25 6.6 37.73 36.63 57.96 230.5
Jogangbori .
High 15.75 3.73 17.0 39.45 24.07 48.77 257.6
Mean 15.31 3.43 11.3 36.98 32.95 54.00 195.2
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Low 10.07 3.88 10.0 35.28 40.77 54.33 133.0
Bunong Medium 10.07 3.60 6.8 36.35 43.18 56.13 166.9
High 14.43 398 8.0 36.93 36.66 57.17 196.8
Mean 11.52 3.82 8.3 36.19 40.09 55.88 165.6
Low 14.00 4.13 82 41.28 32.29 55.32 191.8
Medium 19.25 5.28 11.2 37.35 26.92 58.23 353.9
Paldang )
High 19.256 513 9.6 34.62 31.50 60.32 399.6
Mean 17.50 4.85 9.7 31.75 30.24 57.96 315.1
Low 10.93 3.58 7.0 33.85 44.69 57.26 1813
Maton Medium 12.25 3.25 6.2 37.98 40.32 56.27 2934
High 17.07 423 7.5 40.81 30.39 57.49 343.7
Mean 13.42 3.69 6.9 37.53 3847 57.00 272.8
LSD Between
Variety LSD .05 2.42 0.57 NS NS NS NS 66.1
Fertilizer level LSD .05 3.12 0.74 NS NS 7.24 NS 30.2
Fertilizer level ; Low N:P: K= 5: 5: 5(kg/10a) NFE: Nitrogen free extract
Medium =10:10:10 TDN : Total digestible nutrients
High =20:15:15
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Table 5. Effects of fertilizer levels and clipping dates on total forage dry matter production

in twice clipping treatment. (kg./10a)
Fertilzer Clipping Variety
level date Gangbori  Jogangbori Bunong Paldang Maton
Early 454.1 473.3 470.3 683.0 913.3
Medium 468.0 468.8 339.0 844.8 1135.7
Low Late 386.1 363.1 393.8 5113 518.1
Mean 436.1 be 435.1bc 401.1c 679.7ab 855.7a
Early 639.9 623.7 520.8 861.9 1017.7
Medium Medium 544.6 671.2 466.1 760.6 1120.2
Late 608.9 556.4 489.0 738.6 604.5
Mean 597.8 bc 617.1bc 492.0¢ 787.0ab 914.1a
Early 824.4 545.4 601.3 863.7 1072.1
. Medium 732.4 693.1 535.6 896.6 1067.3
High Late 673.5 737.2 527.1 626.5 568.2
Mean 743.4a 658.6a 554.7a 795.6a 902.5a
LSD Between
Fertilizer level LSD .05 102.2 102.7 132.8 NS NS
Clipping date LSD .05 NS NS NS 161.3 159.3
Clipping date ; Early ------ Barley ; 4729, 5/27. Rye: 4/17, 5./27
Medium --- 5/ 3 521 y 421, 527
Late ------ 5/ 1, 5./21. ; 4725, 527
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Table 6. Total forage dry matter yield, as influenced by clipping height and fertilizer level

in twice clipping treatment, (kg 10a)
Fertilizer Clipping Variety
level height (¢cm) | Gangbori Jogangbori Bunong Paldang Maton
2 307.1 268.8 208.8 472.4 547.5
Low 7 391.4 445.8 335.6 736.6 891.7
12 609.7 590.7 568.8 830.1 1127.8
Mean 436.1¢ 435.1¢ 401.0 679.7b 855.7a
2 467.0 454.9 336.0 671.2 776.6
Medium 7 549.7 627.5 5004 681.8 863.6
12 776.8 768.8 639.5 1008.1 1102.3a
Mean 597.8¢ 613.7¢c 492.0d 787.0b 914.2
2 523.4 545.0 435.7 671.3 873.0
High 7 740.9 708.7 604.5 778.7 793.0
12 965.9 721.9 623.9 936.9 1042.7
Mean 743.4 abe 658.5 bed 554.7d 795.6 ab 902.6a
LS D Between
Fertilizer level LSD .05/ 1086 NS 56.4 NS NS
Clipping height LSD .05 1454 91.5 95.1 204.5 NS

Table 7. Comparisons of average forage dry matter production among fertilizer levels and

Clipping frequency. (kg 10a)

Fertilizer Clipping Variety
level frequency Gangbori Jogangbori Bunong Paldang Maton
Low N 205.7 208.0 290.0 379.6 346.8
2 609.7 590.7 568.6 830.1 1127.8
Medium 1 352.3 470.8 352.2 665.5 570.9
2 776.8 768.8 639.5 1008.1 1102.3
High 1 523.3 625.2 407.5 725.5 654.7
g 2 965.9 721.9 623.9 936.9 1042.7

tt(Table 5).
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Table8. Comparisons of average chemical composition, TND and TDN yield among

Clipping frequency.

Variety Clipping (%) (kg/102)
frequency | C, Protein C, Fat C. Ash C. Fiber NFE TDN TDN yield
. 1 8.46 2.48 323 3661 4932 5657  204.3
Gangbori 2 16.78 3.86 10,70 3229 3637 5742 3779
Jogangbort 1 10.80 2.52 497 3366 4804 5732 2489
2 20.13 315 973 3207 3392 6003 4165
1 11.81 2.72 200 3581 4566 5701 2026
Bunong 2 17.22 4.47 11.80 . 30.69 4123 6279 3832
1 9.57 2.46 290 3841  46.66  56.40 3329
Paldang 2 1254 418 817 3575 3936  57.10 5483
Maton 1 11.09 2.52 2.26  46.60 3712 5424 2845
2 16.11 4.84 817 3477 3611 5990 6333

NFE : Nitrogen free extract
TDN : Total digestible nutrients
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