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II. Quality of whole crop rye silage by stage of maturity
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Summary

With a purpose of evaluation rye crop as winter green feed, a cultivar was sown in autumn
and harvested at booting, heading, milk, dough and yellow-ripe stages, and processed into silage.
The quality of the silage was assessed in terms of ammonia-N, recovery rate in dry matter, pH,
and the composition of organic acids. The results obtained are:

1. The recovery rate in dry matter from the silage was the highest when harvested at yellow
stage (P<<0.01). The ratio of ammonia-N to total-N was low when the rye crop was harvested
during milk (9.4%) and dough (12.7%) stages (P<<0.01).

2. Correlation coefficients between dry matter yield and recovery rate, and dry matter yield
and pH were 0,78 and 0.79 respectively. Negative correlation cofficients were estimated be-
tween the recovery rate and water, and recovery rate and NH;-N.

3. Silage quality based on the composition of organic acids was highly evaluated when the
crop was harvested during milk, and dough stages.

4. Considering both the DM vyield and quality of the silage, it was found that rye crop should
be harvested at dough stage and ensiled.
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Table 1. Chemical composition of rye plant silage by stage of maturity (%)

DM basis
Stage Moisture
C. Protein  C. Fat C. Fiber C. Ash NFE NDF ADF

Boot 84. 762 21. 152 4,25ABs 9(), 73Dd 8.438 45.44C%  §1,52Cc 36, 15D¢
Heading 81.69b 15.17° 4.45h72 24. ()2 Ccd 7.22b 49.15Bcb  68,48Bb 40, 28Ch
Milky 73.57¢ 11.25¢ 4,25ABa 28 3]Bbe 5. 34¢ 50.85Bb  72,93Aa 44, 25Ba
Dough 68. 244 8. 944 3.65Ba 33. 00 Aa 5.064 49.35Bb 72 55Asb 47 92Aa
Yellow ripe 56.63¢ 7.43¢ 2.34€hb 29. 83ABab 4,28¢ 57.45Aa 75 14Aa 39, (pChe

There are no significant differences between the means with the same capital letters (P<(.05) and the same small letters

(P<0.01) in the same line.

Table 2. Quality of rye plant silage by stage of maturity

Stage gle\:]covery %) pH NH;-N" Total-N? 2)/3) x100(%)
Boot 72.47Be 4.40BCb 110.12 513.18 21.508
Heading 73. 87 Bbe 3.93Dec 63.2¢ 436.9b 14. 430
Milky 83.47 Asb 4.27Cbe 43,14 459, 8b 9. 374
Dough 84. 00 Aa 4.53Bb 58.1¢ 457. 61 12.70¢
Yellow ripe 85. 73 Aa 4.98Ae 73.2b 511.4a 14. 33be

There are no significant differences between the means with the same capital letters (P<0.05) and the same small letters (

(P<0.01) in the same line.
1),2) mg per fresh matter of 100g.
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Table 4. Organic acid of rye plant silage by
stage of maturity

Organic acid* Flieg's
Stage
Acetic Butyric Lactic Total Score
Boot 0.49  0.14 1.57  2.20 75
Heading 0.59  0.16 1.7 2.53 75
Milky 0.79 — 1.65 2.44 88
Dough 0.34 — 2.30  2.64 100

Yellowripe 0.71  0.21 2.18  3.10 75

*% of fresh matter.
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Table 3. Correlation coefficients between the physicochemical properties of rye plant silage

A B
A. DM Recovery -
B. pH 0.573* -
C. Moisture —(). 782** —0. 785**
D. Dry matter (. 782%* 0. 785%*
E. Total-N 0.515 0.575*
F.NH,-N ~0.547* 0.183
G. NH,;-N/Total-N —0. 634* 0. 083

C b E F
— 1. 000** —
—0.227 0.227 -
). 367 —0. 357 0. 657** —
0.447 -—0. 447 0.491 0. 978**

*P<0. 05, **P<0.01.
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