[#@fEzE(Korean J. Crop Sci.) 39(4) : 373~381(1994) ]

ERBIEEL NEREHI HRF S| WE
X FFHEMEO| DIX|= &

SSE - EEX™

Effects of Nitrogen Fertilizer Application Level and
Cutting Time on Forage Yield and
Feed Value of Rye in Paddy Field

Chang Ho Kim* and Je Cheon Chae**

ABSTRACT - This experiment was conducted to investigate the effects of nitrogen fertilizer
level on forage yield and feed value, and to clarify the optimum nitrogen fertilizer level of rye in
middle west area when cultured in paddy field. The field experiment treated 5 levels of nitrogen
fertilization was carried out at Yesan from Oct. 1990 to June 1991. The fresh and dry weight
increased with increased nitrogen fertilizer level by 30kg /10a, but dry matter ratio decreased,
The ratio of leaf blade and leaf sheath in rye plant increased with increased nitrogen fertilizer
level, but the ratio of stem and inflorescence decreased. The content and yield per unit area for
protein, total digestible nutrient(TDN). Minerals' and energy increased with increased nitrogen
fertilizer level, while acid detergent fiber (ADF) and neutral detergent fiber (NDF) decreased. The
ratio of available protein among crude protein became higher with increased nitrogen fertilizer
level. The optimum clipping time for net energy gain(NEG) and net energy maintenance(NEM)
were 10 days earlier than milk stage for conventional items including TDN and proteins,
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Table 1. Effect of nitrogen fertilizer appli-
cation level on the fresh and top dry
weight of rye in paddy field culti-
vation (unit :kg /10a)

Nitrogen .
fertilizer Cutting Total

level . date fresh  [eaf Ieaf Stem Inflor- Total
(kg/10a) weight blade sheath escence

Apr.15 1001 46 53 45 9 14
Apr.25 1548 65 83 104 54 312
May 5 218 92 122 187 93 494
10  Mayl5 2904 138 192 352 181 863
May25 2712 136 207 364 251 958
Jun.5 1983 114 195 359 260 938
Jun.15 1523 54 150 357 327 889

Apr.15 1193 56 63 53 9 182
Apr.25 1844 81 106 126 60 374
May 5 2397 107 137 197 106 547
15  Mayl5 3255 161 217 383 196 958 .
May25 2843 151 222 380 262 1016
Jun. 5 2044 124 201 364 265 954
Jun.15 1562 58 152 363 337 910

Apr.15 1319 62 66 54 9 191
Apr.25 2039 92 114 132 66 404
May 5 2540 122 143 212 118 59
20 Mayl5 3401 166 219 389 200 975
May25 3099 178 224 437 281 1120
Jun.5 2296 153 215 418 291 1077
Jun.15 1676 69 159 406 339 973

Apr.l5 1737 74 79 64 9 226
Apr.25 2684 114 141 161 81 497
May 5 2807 140 147 233 120 640
25  Mayl5 3912 206 229 442 225 1102
May?25 3382 207 285 444 310 1246
Jun.5 2520 174 249 441 328 1193
Jun15 1728 84 162 413 344 1003

Apr.15 2037 8 87 74 10 258
Apr.25 3148 134 157 191 92 575
May 5 3372 167 165 257 140 729
30 Mayl5 4457 231 257 485 261 1251
May25 3560 246 310 468 314 1335
Jun.5 2816 204 280 479 371 1319
Jun.15 2140 114 226 473 431 1245

F-value Apr.15 20.3* 91.3" 56.5"37.9* 38.4* 28.7=
May15 76.6* 93.2** 81.7** 53.4" 56.8** 49.0*
Jun.15 112.5* 50.9" 49.3™ 94.6* 49.6" 61.5*

LSD.05 Apr.151689 53 58 6.0 0.3 459
Mayl5 1732 4.0 85 13.9 82 36.6
Jun.15 431 35 4.7 157 114 533

** © Significant at 0.01 probability level.

Top dry weight
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Fig. 1. Percentage of plant part to total dry weight of rye according to nitrogen fertilizer level and

cutting time in paddy field cultivation,
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Fig. 2. Changes in dry matter ratio of rye according to nitrogen fertilizer level and cutting time in

paddy field cultivation,
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Table 2. Effect of nitrogen fertilizer application level on the protein, fiber content, total digestible
nutrient (TDN) and relative feed value(RFV) of rye in paddy field cultivation

Nitrogen Cutting Protein (%) Fiber (%)
fertilizer level  gate Crude  Available Digestible ADF NDF  TDN(%) RFV
(kg /10a) protein protein protein
15 Apr. 22.3 22.3 15.9 28.4 50.8 69.9 119.1
25 Apr. 18.3 18.3 13.2 3L.7 58.5 61.2 110.3
5 May 13.8 13.8 10.1 38.8 63.2 55.0 99.3
10 15 May 12.7 12.7 9.0 44.0 66.8 51.5 80.2
25 May 8.1 8.1 5.7 47.1 74.6 48.0 62.0
5 Jun, 5.5 4.7 3.9 49.6 79.2 43.5 55.4
15 Jun, 3.2 2.2 1.9 51.3 82.1 40.9 50.8
15 Apr. 23.5 23.5 16.7 27.9 47.5 70.1 127.0
25 Apr. 18.9 18.9 13.6 30.7 56.0 64.1 113.0
5 May 15.5 15.5 11.1 37.5 61.1 60.5 100.3
15 15 May 13.0 13.0 9.1 434 66.4 52.9 85.4
25 May 8.3 8.3 5.8 47.3 75.2 49.7 64.6
5 Jun, 5.8 5.0 4.0 48.9 77.7 45.7 58.4
15 Jun. 34 2.3 2.1 50.1 80.5 43.2 534
15 Apr. 25.8 25.8 18.4 23.7 45.1 74.4 145.0
25 Apr. 21.0 21.0 15.0 28.0 52.2 67.2 119.5
5 May 16.6 16.6 11.9 34.1 55.7 64.4 108.2
20 15 May 13.5 13.5 9.5 42.1 66.0 54.8 88.3
25 May 8.7 8.7 6.0 46.5 74.0 49.9 65.7
5 Jun. 6.4 5.8 4.3 47.2 76.0 47.0 62.0
15 Jun, 3.4 2.3 2.1 50.0 80.5 43.4 54.2
15 Apr. 27.0 27.0 18.8 20.3 40.4 77.6 149.5
25 Apr, 21.5 21.5 15.3 26.9 49.6 70.7 121.8
5 May 17.8 17.8 13.2' 30.4 52.4 65.5 111.0
25 15 May 14.0 14.0 9.8 41.7 65.7 55.4 92.7
25 May 10.0 10.0 7.2 44.5 72.8 52.2 73.2
5 Jun. 6.5 5.8 44 0 75.2 47.3 63.5
15 Jun. 4.0 3.2 3.0 47.2 78.4 45.8 58.5
15 Apr. 29.0 29.0 21.2 19.8 39.7 79.2 159.2
25 Apr. 22.6 22.6 16.1 25.8 48.1 73.8 127.4
5 May 18.9 18.9 13.5 27.8 50.0 66.7 117.9
30 15 May 15.0 15.0 10.6 38.9 62.9 59.0 107.2
25 May 10.2 10.2 7.3 43.7 71.8 53.4 80.6
5 Jun. 7.0 6.4 4.8 46.5 74.2 48.6 65.0
15 Jun. 4.2 3.3 3.0 47.1 77.9 46.0 59.0
F-value 15 Apr. 44,12= 44.12* 13.03* 57.72* 26.60* 16.31* 63.17*
15 May 36.59™ 36.59* 17.17* 67.62* 43.07* 19.59** 9.89*
15 Jun, 1.34NS 70.4* 34.40* 30.76* 16.00™ 26.00* 9.11*
LSD .05 15 Apr. 0.4 0.4 0.6 0.6 0.1 0.3 6.9
15 May 0.5 0.5 0.5 0.8 0.8 0.7 10.5
15 Jun, - 0.1 0.1 0.3 0.1 0.1 4.0

* : Significant at 0. 01 probability level.
NS : Non significant at 0. 05 probability level.
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Table 3. Effect of nitrogen fertilizer applica-
tion level on the mineral content of
rye in paddy field cultivation(unit:%)

Nitrogen Cutting
fertilizer date P Ca K Mg
level (kg /10a)

Apr. 15 049 040 273 0.13
Apr.25 042 029 234 0.12
May 5 038 028 221 011
10 May 15 037 027 206 0.10
May?25 031 025 174 0.08
Jun, 5 026 023 161 0.07
Jun, 15 0.22 0.21 1.58 0.05

Apr. 15 053 042 277 0.14
Apr. 25 047 031 264 0.13
May 5 041 029 261 0.12
15 May 15 037 028 249 0.12
May 25 032 026 2.18 0.09
Jun. 5 027 024 189 007
Jun, 15 022 022 172 0.06

Apr.15 053 051 283 0.16
Apr.25 048 036 278 (.14
May 5 042 034 269 0.13
20 May 15 039 032 263 0.12
May 25 034 027 224 0.10
Jun. 5 028 026 194 0.08
Jun, 15 0.23 022 1783 0.06

Apr.15 055 054 289 0.17
Apr. 25 049 037 287 0.15
May 5 043 035 275 014
25 May 15 040 034 270 0.13
May 25 035 030 245 0.10
Jun. 5 029 027 197 0.08
Jun. 15 024 023 180 0.07

Apr. 15 057 055 290 0.17
Apr. 25 052 038 296 0.16
May 5 046 037 279 0.15
30 May 15 041 0.35 275 0.14
May 25 036 032 251 0.12
Jun, 5 030 031 198 0.09
Jun. 15 026 0.24 1.81 0.07

Apr. 15 2.00NS 7.50* 26.67* 0.57NS
May 15 0.005NS 0.38NS 18.60** 1.00NS
Jun. 15 10.00™ 0.93NS 2.20NS 4.00*

Apr. 15 - 0.08 0.05 -
May 15 - - 0.07 -
Jun. 15 0.03 - - 0.02

*: Significant at 0.05 probability level.
*: Significant at 0.01 probability level,
NS: Non significant at 0.05 probability level.

F-value

LSD.05
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Table 4. Effect of nitrogen fertilizer appli-
cation level on the net energy con-
tent(kcal /1b) of rye in paddy field

cultivation (unit : kcal /1b)
Nitrogen Cutting
fertilizer date ENE NEL NEM NEG
level(kg /10a)
Apr. 15 594 730 740 470
Apr. 25 588 710 730 460
May 5 444 600 570 320
10 May 15 430 560 530 270
May 25 398 520 450 180
Jun. 5 376 480 400 140
Jun. 15 354 420 330 110
Apr. 15 611 740 770 480
Apr. 25 592 720 740 470
May 5 512 640 600 340
15 May 15 434 580 540 290
May 25 412 550 460 190
Jun. 5 381 490 420 170
Jun. 15 367 430 350 120
Apr. 15 636 760 790 520
Apr. 25 609 740 760 480
May 5 547 660 660 400
20 May 15 462 590 550 300
May 25 428 560 460 210
Jun, 5 391 500 430 190
Jun, 15 376 450 360 120
Apr. 15 670 800 820 550
Apr. 25 612 750 760 490
May 5 559 670 690 420
25 May 15 487 590 570 310
May 25 436 570 480 230
Jun. 5 405 530 440 200
Jun, 15 384 460 370 130
Apr. 15 689 840 880 590
Apr. 25 621 780 770 520
. May 5 592 700 710 440
30 May 15 498 600 580 320
May 25 449 580 490 240
Jun, 5 415 540 450 210
Jun, 15 397 480 390 150
F-value Apr. 15 30.16® 7.86% 25.91* 26.28=
May 15 15.03* 3.94*° 5.33* 8.38*
Jun. 15 5.08* 10.55 10.14= 8.16*
LSD.05 Apr. 15 274 267 342 316
May 15 257 286 29.3 216
Jun. 15 23.7 240 229 173

* : Significant at .05 probability level.

** . Significant at 0.01 probability level.
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Fig. 3. Changes in net energy yield per unit area according to nitrogen fertilizer level and cutting

time in paddy field cultivation,
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