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Study on the Quality of Whole Silage and Yield by Stage
of Maturity of Rye Plant

I. Change of composition and yield by stage of maturity of whole crop rye plant
Y.D.Ko, Y.S.Moon and C.H. Kwack

Collage of Agriculture, Gyeongsang National University

Summary

This experiment was conducted to find out the change of composition and yield of whole crop rye
plant by the maturity stage such as boot, heading, milky, dough and yellow ripe.

The results of this experiment were as follows:

The yield of whole plant was significantly (P<0.01) higher in the dough stage than in the other stages,
-and stalk yield of whole plant was the highest in the part of whole plant, ear yield in the yellow ripe stage.

Leaf and stalk yield in the ratio of part yield to whole plant yield remarkably decreased according to
the passage from boot to yellow ripe stage, but ear yield increased.

Dry matter yield increased with advancing maturity stage, and was the highest in the yellow ripe stage
(P<D.01). Crude protein contents of whole plant and each parts gradually decreased, and crude fiber content

increased with advancing maturity stage.
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Table 1. Chemical soil properties of the experimental field

H Organic Available Exchangeable (me / 100g)
p matter (%) P20s (ppm) Ca Mg K
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Table 2. Fresh matter yield of rye plant (kg /10a)*

Stage LSD
Boot Heading Milky Dough Yellow ripe _—
Part 5% 1%

Leaves 33L.2+ 22.9° 243.4% 8.8 187.2+ 7.2 98.0+ 2.6¢ 3.6+ 2.0¢ 21.0 29.8
Stalk 1,479.0£102. 1*  1,541.0%56.0  1,743.0%£66.6°  1,837.0+49.5*  1,410.0% 77.8" 132.4 188.3
Ears - 295.3%10. 7% 599.6+22,9¢ 865. 2123, 3% 924.3% 51.0% 57.9 84.2
Whole plant 1,810 +124.9¢ 2,080 £75.5° 2,530 196.4> 2,800 +75.5* 2,370 1130.8> 188.0 267.4
(Index, %) (76.4) (87.8) (106.8) {118.1) (100)

There are no significant differences between the means with the same capital letters {P < 0.05) and the same small
letter (P< 0.01) in the same line.
% Mean tstandard deviation.

Table 3. Ratio of each part to whole piant in fresh matter of rye plant (%)*

Stage
N Boot Heading Milky Dough Yellow ripe
art

Leaves 18.3%1.3 11.71+0.4 7.4%0.3 3.5%0.1 1.5%0.1
Stalk 81.7%5.6 74.1%2.7 68.9%2.6 65.6%+1.8 59.5%3.3
Ears - 14.2%0.5 23.7%0.9 30.940.8 39.0%2.2

*Mean + standard deviation.
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Table 4. Dry matter yield of rye plant (kg /10a)*

2

Zefvh by F(1983)-2 BATEH A0l 102% 1,492k
& EESte] A BN cl ol AEEQoty Bl
oh Y3k E19 e RtHsks.o o)4te
2 @ =sl ¥imslde(P<0.01). olalg MEEE
Polans-(1968) £ »l 44t &S s1gdon, h 9 &
(1984)0] 2|3} ZHell 4, FEF(1980)°] &
AL, BET B —FKstn dct

ol
A
B
Saol] 4

3. EEMRR LS8 RS

£ ER A H3l $A%E L] whole crop ¥ HrEl —
ek 572 Table 63+ 7o},

K& & EEH 82.3% 24 714 w1 £F
ol #fTgol wel Zaste] FESWol = 51% 84 7
A Ao WH K& 8L 2EFHME Sild
E717F 7hA gk

HEAAESES #HEA 19.21%8 714 3t
v EFol EfTH Y wel gt4stgled, oo MK
F]E o] Fob MM 25.56% %2, o4

Hol #Tdol wtel zrasbglet. ojoF e Ak
= i%(l%o yol Sl 4, #M3-(1984) 0] M 2ol
A, 1#-%(1980) o] Sudan-sorghum hybridel) 4] 3%

st A s —F=cl. NFE4®S 288003 Ho}

Stage LSD
Boot Heading Milky Dough Yellow ripe

Part 5% 1%
Leaves 77.015. 3% 49.3% 1.8 63.7t 2.4> 39.5+ 1.1¢ 29.2+ 1.6 512 7.4
Stalk 236.9%16.3° 267.0% 9.7° 451.8:+17.3" 589.8+15.9* 613.31+33.8* 36.9 52.5
Ears - 79.34 2.9 216.5% 8.2¢ 356.5% 9.6° 521.0+28.8° 29.7 43.2
Whole plant 313.9%22.1* 395.6£14.6° 732.5%£27.9° 985.8+27.69 1,163.5+64.0° 64.8 92.1
(Index, %) (27.0) (34.0) (63.0) (84.7) (100)

There are no significant differences between the means with the same small letter (P < 0.01) in the same lipe.

*Mean % standard deviation.

Table 5. Ratio of each part to whole plant in dry matter of rye plant (%) *

Stage :
Boot Heading Milky Dough Yellow ripe
Part
Leaves 24.5*t1.7 12.5£0.5 8.710.3 4,0x0.1 2.5+0.1
Stalk 75.5%5.2 67.51t2.5 61.712. 4 59.8%1.6 52.7t2.9
Ears - 20.0+0.7 29.6x1.1 36.2%+1.0 44.81t2.5

*Mean + standard deviation.



Table 6. Chemical composition of rye plant by stage of maturity and each part (DM, %)*
Stage Part Moisture C. Protein C. Fat C. Fiber C. Ash NFE
Leaves 76.810.4 25.56:£0.58 4.7710.21 17.46+0.94 7.28%0.39 44.9310.84
Boot Stalk 84.00.3 16.05%£1.32 1.62%0.09 24.41£0.67 7.16%0.10 50.65+1.66
Fars - - - - - -
Whole plant 82.3+0.6 19.2140.70 2.38+0.30 22.951+0.26 7.121+0.26 48.35%0.83
Leaves 79.7£0.0 25.05%0.64 4.66%0.44 18.77+0.54 7.39£0.41 44.13%=1.21
Heading Stalk 82.710.2 10.55%£0.73 1.64%0.13 33.14+0.72 7.15%0.18 47.51%1.25
Ears 73.3£0.4 11.71£0.46 2.73£0.30 23.93%+0.25 4.48%0.11 57.15%0.57
Whole plant 80.6+0.2 13.80+0.25 2.561+0.24 25.96+0.28 6.56+0.11 51.12+0.36
Leaves 66.0+1.1 22,85+0.17 6.15%0.38 22.48%0.84 8.26%0.33 40.26+0.93
Milky Stalk 74.1%0.5 7.331+0.22 1.85%0.12 37.8110.58 4.38%0.21 48.64+0.70
) Ears 63.911.7 13.12+0.86 2.541£0.32 20.51+0.94 3.73£0.07 60.11%1.66
Whole plant  71.1+0.4 10.82+0.14 2.45£0.18 31.71+0.73 4.82£0.03 50.20+%0.79
Leaves 59.7+1.9  15.73+0.51 6.58%0.42 26.25+1.05 8.81%0.08 42.63*+1.15
Dough Stalk 67.9£0.8 5 681£0.36 1.82+£0.11 38.661t0.48 4.95%0.07 48.8910.74
Ears 58.8+0.6 12.25%0.27 1.82£0.11 12.34%0.53 3.36%0.38 70.09*1.10
Whole plant 63.51+1.3 8.45+0.26 2.13%£0.08 33.16%:0.74 4.38+0.20 51.87%0.63
Leave 17.7+0.5 8.87+0.08 5.58+0.27 29.54+1.52 6.581t0.22 49.44+1.77
Yellow Stalk 56.51+1.6 3.59+0.75 1.131£0.06 41.07+0.82 4.80£0.37 49.41%£1.79
ripe Ears 43.6+1.3 11.89%0.28 1.13+0.06 8.29+0.61 3.38%£0.31 75.00%0.83
Whole plant 51.0+1.5 6.8110.40 1.69+0.18 34,22+t0.68 3.82+0.20 53.45%1.15
*Mean + standard deviation.
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