(#&#e55(Korean J. Crop Sci.)-39(6) : 519~525(1994) )

BAER NERAEE | & EMF S 22| SFHEEC 0|X|= &

&8E" - EEX™

Effects of Sowing Date and Cutting Time
on Feed Value of Rye in Paddy Field

Chang Ho Kim* and Je Cheon Chae**

ABSTRACT : This experiment was conducted to investigate the effects of sowing date and cut-
ting time on feed value of rye in paddy field at Yesan from Oct. 1990 to June 1991. The field ex-
periment was sown 5 times at 10 day intervals from Oct. 5. The content of crude protein, digest-
ible protein,. total digestible nutrient(TDN), minerals(P, K, Ca, Mg), and energy(ENE, NEL,
NEM, NEG) were decreased due to earlier sowing, while the content of acid detergent fiber
(ADF) and neutral detergent fiber(NDF) increased. On the other hand, the yields per unit area
for crude and digestible protein, TDN, minerals, and energy increased due to earlier sowing, but
there was no significant difference among the plots sown on Oct. 5 through Oct. 25. The highest
yield of crude protein was shown at late flowering stage, digestible protein and net energy gain
(NEG) at heading stage and TDN at milk stage respectively.

Key word : Rye, Fresh and dry weight, Protein content, ADF, NDF, TDN, NEG, NEM
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Table 1. Effect of sowing date on the protein, fiber content, TDN, and relative feed value (RFV) of
rye in paddy field cultivation

’ Protein(%) Fiber(%)
Sowing  Cutting - - -
date date Crude AvaJla‘ple D1gest1ble ADF NDF IDN(%) RFV
protein protein protemn
Apr. 15 25.6 25.6 18.1 23.4 43.8 71.7 137.9
Apr. 25 20.3 20.3 14.3 29.5 49.2 66.6 116.5
May 5 16.2 16.2 11.0 33.0 54.7 61.6 107.5
Oct. 5 Mayls 13.7 13.7 9.0 42.3 67.1 55.2 77.6
May 25 9.7 9.1 6.5 45.9 73.9 48.5 66.7
Jun. 5 7.6 7.1 4.5 47.8 76.5 46.4 60.4
Jun. 15 3.9 2.9 2.2 49.6 79.5 41.2 55.5
Apr. 15 26.2 26.2 18.6 22.3 43.5 72.8 142.7
Apr. 25 22.7 22.7 16.0 28.2 47.0 70.8 129.1
May 5 18.4 18.4 12.6 32.1 54,3 66.0 109.2
Oct. 15 May 15 13.8 13.8 9.2 41.6 65.4 56.0 79.2
May 25 10.0 9.4 6.4 45.6 70.5 48.7 67.4
Jun. 5 7.9 7.3 5.0 47.8 75.8 47.2 61.8
Jun. 15 4.2 3.1 2.6 49.6 79.3 43.7 56.4
Apr. 15 27.0 27.0 19.2 21.0 41.3 77.0 159.2
Apr. 25 23.1 23.1 16.4 26.4 46.6 71.2 132.7
May 5 19.7 19.7 13.5 30.6 53.1 67.9 120.4
Oct. 25 May 15 14.4 14.4 9.8 40.2 63.8 57.4 82.3
May 25 10.5 10.5 7.1 44.0 69.1 49.1 69.3
Jun, 5 7.9 7.4 5.3 45.2 71.0 47.4 63.9
Jun. 15 4.2 3.1 2.8 49.6 77.2 45.0 58.1
Apr. 15 28.6 28.6 20.6 20.7 38.1 79.1 173.1
Apr. 25 24.5 24.5 17.4 25.1 42.2 73.6 144.9
May 5 20.1 20.1 14.6 29.0 52.0 68.8 121.3
Nov. 5 May15 14.8 14.8 10.1 37.3 63.8 58.9 85.7
May 25 10.9 10.9 7.3 43.4 68.9 50.8 70.1
Jun, 5 8.0 7.5 5.3 44.1 70.2 49.5 65.5
Jun. 15 4.3 3.4 2.8 46.4 76.9 46.7 59.9
Apr. 15 29.4 29.4 21.8 18.8 35.0 81.2 175.4
Apr. 25 25.8 25.8 18.9 24.9 45.1 75.7 146.0
May 5 21.2 21.2 15.3 28.7 51.8 70.2 124.5
Nov. 15 May 15 15.0 15.0 10.7 35.1 62.4 59.8 88.3
May 25 11.4 11.4 8.2 43.3 67.3 51.5 70.4
Jun. 5 8.2 8.0 5.7 44.0 70.0 50.0 67.8
Jun. 15 4.7 3.7 3.2 45.8 74.2 47.6 60.8
F-value Apr. 15 3.04* 3.94* 16.52** 21.61* 51.35* 25.27* 12.79*
May 15 4,32 4.32* 17.82** 18.15" 45.64™ 4.39* 11.51*
Jun, 15 9.92" 1.96" 10.81* 17.39%  14.82%  6.33* 7.14%
LSD .05 Apr. 15 1.1 1.1 0.4 1.2 1.7 2.5 1.6
May 15 1.2 1.2 0.5 1.1 1.0 2.5 4.0
Jun. 15 0.7 - 0.1 3.5 1.8 1.0 2.7

* . Significant at 0.05 probability level,

** : Significant at 0.01 probability level,

™ : Non significant at 0,05 probability level.
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Fig. 1. Changes in TDN yield of rye according
to sowing date and cutting time in
paddy field cultivation.
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Table 2. Effect of sowing date on the mineral
content of rye in paddy field culti-

vation (Unit:%)
Sowing date P Ca K Mg
(Apr. 15 cutting)
Oct. 5 0.51 0.49 2.90 0.15
Oct. 15 0.51 0.50 2.95 0.15
Oct. 25 0.52 0.50 2.99 0.16
Nov. 5 0.52 0.51 3.02 0.16
Nov. 15 0.53 0.52 3.03 0.17
(Apr. 25 cutting)
Oct. 5 0.50 0.35 2.58 0.13
Oct. 15 0.50 0.37 2.69 0.13
Oct. 25 0.51 0.39 2.80 0.14
Nov. 5 0.51 0.40 2.87 0.14
Nov. 15 0.52 0.41 2.96 0.15
(May 5 cutting)
Oct. 5§ 0.43 0.35 2.65 0.12
Oct. 15 0.43 0.36 2.67 0.13
Oct. 25 0.44 0.38 2.69 0.13
Nov, 5 0.44 0.40 2.75 0.14
Nov. 15 0.44 0.42 2.83 0.14
(May 15 cutting)
Oct. 5 0.38 0.37 2.61 0.12
Oct. 15 0.38 0.36 2.63 0.12
Oct. 25 0.39 0.36 2.64 0.11
Nov. 5 0.39 0.37 2.65 0.12
Nov. 15 0.40 0.38 2.71 0.12
(May 25 cutting)
Oct. 5 0.33 0.32 2.56 0.10
Oct. 15 0.32 0.35 1.96 0.11
Oct. 25 0.32 0.36 2.06 0.10
Nov. 5 0.34 0.36 2.19 0.12
Nov. 15 0.34 0.37 2.20 0.12
(Jun. 5 cutting)
Oct. 5 0.26 0.30 1.64 0.09
Oct. 15 0.27 0.33 1.74 0.10
Oct. 25 0.27 0.35 1.78 0.10
Nov. 5 0.30 0.36 1.87 0.10
Nov. 15 0.31 0.36 1.88 0.11
(Jun. 15 cutting)
Oct. 5 0.25 0.21 1.65 0.07
QOct. 15 0.25 0.22 1.66 0.07
Oct. 25 0.26 0.22 1.66 0.07
Nov, 5 0.27 0.26 1.67 0.08
Nov. 15 0.28 0.29 1.68 0.08
F-value Apr.15 6.00* 5.27* 24.21* 8.66**
May15 204" 428 17.42% 272"
Jun, 15 1.30"  6.66°  3.26% 286"
LSD.05 Apr.15 0.04 0.09 0.04 0.04
May 15 - 0.08 0.06 -
Jun, 15 - 0.05 - -

*:Significant at 0.05 probability level,
**:Significant at 0.01 probability level,

¥8:Non sighificant at’0.05 probability level.
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AS5GAT JASFE Ex HFo] IHEFLE P Table 3. Effect of sowing date on the net en-

25 Asko|olA] 49 152 oA o= v ergy content of rye in paddy field cul-
) ) il tivation (Unit :kcal /Ib)
Z7) Az Zol7t Fosd ot AF Aidd
F2 9&7)7F Foatole gAY FolRE B Sowing Cutting gNg NEL NEM = NEG
date date

ek P} #EE HE7F 25F F7sd
49 159 93, 109 59 FFA = 0.51%°1021

Apr. 15 617 750 780 510
Apr. 25 606 730 760 490

Z717 &8 S8k 449 159 9lF, 1085 Oct. 5 May15 463 560 520 270
o HEAE 2.9%0]%0on 119 159 FEAE= May 25 405 510 450 200
3.03%0190}, Cash Mg RE #5717} 2255 e
Z7lete Aot e} EH SRS HE Apr' 5 oes 0 s s
71k Aol Rtz AR 7Yl whE Zol7k AAM P, Apr. 25 608 730 760 480
Ca, K 2 Mg 59 32 109 5 9154 4¥ 15 May 5 565 680 690 420
A o HE 247t 0.51%, 0.49%, 2.90%, 0.15%°] % Oct. 15 May 15 472 570 530 280
o} 69 159 AF= 242 0.25%, 0.21%, 1.65%, lj\ﬁy 2;’ ;gg i?g j‘l’g fgg
0.07%c15mt. TR AHAANTI7E ZoW TEFE Jun.15 369 460 370 130

7] 2-3)ako] 7} A3 5)
F1E U] RSN Apr. 15 650 790 830 560

S Emig ROl NEFS F8lY g2 5% Apr. 25 610 740 770 510
o) BATHEE MY RIKES FEsr sesT May 5 574 690 700 420
= F7leiedl Pol mikRe 59 259 24 Oct. 25 May 15 485 570 550 280
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) 2ro ne =
gk, 28 Ko 432 59 15% oA #% Jun 5 397 480 420 170
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waokth Cadl Mge 59 259 ol #HA] Ca Wik Apr.i5 658 810 850 570
109 259 #EEAl, Mg RikE2 109 15 &0l Apr. 25 612 740 770 520
A AL =%}, May 5 579 690 710 430
Nov. 5 May 15 506 600 570 310
e o May 25 423 510 460 220
3 ouxl 28 x R Jun. 5 410 500 430 180

39 #EfEIY] WE energyFA H(ENE), W Jun. 15 382 470 380 140
FLEEN A (NEL), #Fekd =] (NEM), Bl Apr. 15 683 830 870 580
AR (NEG) &S vepd 43 & 39 2t Apr. 25 614 740 770 520

’ ’ T ~ Nov. 15 May 15 492 610 590 330
2 BEpr el f-el 3 2elr) o] #E5)7) A4 May 25 429 520 460 230
H4E duR g2 F7sig Jun. 5 415 520 460 220

sz£7le] W2 ENE, NEL, NEM, 2 NEG Jun. 15 384 470 390 140
kES 2oz JeEpY 13 29 g} ENE & F-value Apr. 15 17.70™ 17.64* 13.07" 16.84*
B B0t 2255 Sk 59 159 < HA] May 15 4.33* 478" 6.47* 1552
109 59 352 463keal /Ib, 119 159 THEA & Jun 15 663 12227 A4S 522
492kcal /Tbol A}, L2iv} BrE i ENES 4 LSD.05 Apr. 15 1882 2454 3151  21.47

-’ e o N May 15 3.58 3233 3670  21.05
AFE AFA7)7} eSS S7hskd 5E 254 o Jun.15 234 1263 2062  12.63
#HA 109 59 72 1017Mcal /10a, 11€ 15¢

*:Significant at 0.05 probability level.
BFAlE 710Mcal /10a0]1c), dFHAI7|EE B *=:Significant at 0.01 probability level.
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Fig. 2. Changes in net energy yield per unit area according to sowing date and cutting time in

paddy field cultivation.
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