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BULLETIN No. 3.

TIME OF HARVESTING LUCERNE.

J. W. SANBORN.

The opinion has prevailed in scientific as well as in practi-
cal circles, that hay cut before or during bloom is more valuable,
pound for pound, than when cut at a later period, and it is even
maintained that the gross product per acre is more valuable.
The old assumption, now somewhat modified, that as plants
mature a part of the starch and sugar is converted into fibre,
and that the nutrition of the stem is moved into the seed, led to
the belief that early-cut hay was both more digestible and more
valuable than that cut at a later period. The writer conducted
experiments in New Hampshire for four years on the influence
of the time of cutting on the value of timothy hay, with the
result that the hay cut from eight to fifteen days after bloom
was equally as valuable, if not more valuable, than the hay cut
in bloom. Scientific men at once claimed that this must be an
error. Subsequent experiments by others, however, have demon-
strated the correctness of the position then taken, so far as
timothy hay is concerned. The same was found in part to be
true of clover. The experiments in question showed that hay
cut after bloom weighed much more per acre than when cut in
bloom.

The explanation of that fact is now made more clear in
the light of recent investigations in the chemistry of plant
growth., It has been shown that the amides (partially organized
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protein) decrease in percentage after bloom through conversion
into actual protein. It is also shown that the various forms of
carbohydrates exchange ratios With each other; that not all that
was formerly termel fat has been found to be fat, and that the
proportion of actual fat varies at different stages of growth. So
of other elements involved in plant growth. In brief, a plant
while in a state of growth has a part of its materials in a state
of solution in the sap of the plant instead of being organized
into its final form. The problems involved in the chemical
changes of plants at various stages of growth, are such that only
a feeding experiment can determine the actual values at the
several stages. Our feeders cut lucerne before it arrives at full
bloom, and even earlier, because it is said to be more palatable,
less fibrous, and because three crops instead of two can be cut
by this method.

It is important to ascertain whether as much nutrition per
acre can be secured in two crops as in three, and should it ap-
pear that lucerne cut slightly after bloom is as nutritious as cut
in bloom, and that as much is secured from two cuttings as from
three, it would economize the cost of harvesting this crop. The
question is a very important one.

In an attempt to settle the question we divided the ground
into six series of plats, each cutting being duplicated.

The first lot was cut before the lucerne came into bloom;
the second lot in early bloom; and the third lot completely out
of bloom. Second and third crops were cut from these areas,
as shown in the table.

Table I gives the growth of the cattle on the lucerne cut
on the dates mentioned.
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TABLE L
WEIGHTS OF CATTLE.

FirsT CroP SEcoND CroP
DATES
Early |Medium| Late Early |Medium| Late
Cut Cut Cut Cut Cut Cut
' g rAverag'e’, Novem-
"ésj ber 27,28, 29 ...... 2129 2133 2179 2140 2058 2159
5741 December 4........ 2153 2156 2190 2146 2090 2180
g [ € M. 240 | smee | o202 | 2ama | 2084 | 2ama
Average, Dec. 18, 19, 20... 2193 2221 2256 2213 2117 2208
December 25.............. 2216 2226 2276 2236 2160 2218
Fio T e L R S 2230 2206 2278 2224 2152 2206
et BRI 2228 2214 2264 2246 2180 2218
% BB s e s beionsn sae 2282 2214 2302 2274 2184 2224
1 A T R R 2260 2228 2354 2242 2162 2176
& S e A 2304 - 2242 2316 2286 2208 2232
February,; B...c..codses o 2326 2216 2316 2296 2256 2226
A et s s vies o7 2342 2268 2336 2332 2274 2246
Average, Feb. 19, 20, 21... 2340 2264+ 2318 2354 2259 2240
Gain from December 20
to February 21......... 147 43 62 141 142 32
Gain per day per steer
from Dec. 20 to Feb. 21. .778 234 .328 .43 751 .169

Fed mixed hay preliminary period.
*110 1bs. mixed hay included.

The results are not in accord with my experiments with
timothy hay, and not fully in accord with those made with red
clover. Whether the table represents the influence of relative
nutritive value of lucerne cut at the several periods, or whether
it is one of the accidents of the experiment I am unable to say;
but the earliest cut lucerne, both of the first and second crops,
did better than the latest cut, while for the second crop the re-
sult was almost identical, whether it was cut early or cutata
medium period. ,

The amount consumed is the final determining factor, and
this is found in Table II:
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TABLE II.
FEED, LUCERNE.

FirsT CroOP Secoxp Crop
FEED.
Early [Medium| Late Early |Medium| Late
Cut Cut Cut Cut Cut Cut
Total fod... ... 20, 3100 3100% 3100 31001 3100 3100
WABES. - . Jouh iposte s Al aLel 234.75 476.5 184.75 163.25 72.75 374
Total eaten ............ 2865.25 | 2623.5 2915.25 | 2936.75 | 3027.25 | 2726
Amount eaten per day,
per steer. . 15.16 14.33 15.42 15.53 16.02 14.42
Cost of feed per day. per
steer, $5 ® ton, in cents. 3.79 3.58 3.85 3.88 4.00 3.60

* 110 pounds mixed hay included.
T 495 pounds mixed hay included.

This table shows no material difference in the amount eaten,
except that which was cut in bloom was not so well eaten as
that early cut or that cut later, an accident probably in the ap-
petite of the particular lot fed. For the second crop it is noticed
that the late cut was not relished, but again the medium cut, or
that cut in bloom, was better than that early cut.

On the whole the amount eaten was so nearly equal as
to seem not to have had the determining influence noted, but
on the whole rather strengthens the tendency of the first table
in favor of early cut lucerne.

The next table gives the time of cutting and the yield per
acre. This is a very important factor. Farmers have long
been in doubt whether by cutting three crops they receive more
per acre than when cutting two crops. If they do not receive
more they are at the expense of the extra time in cutting, and
probably with the slightly deleterious influence of excessive
cutting. The table shows that the late cut lucerne in two crops
gave as large a yield as when cut early and three crops taken.
The only advantage that occurred from cutting three crops was
the superiority in its nutritive effect. That medium cut, or cut
at bloom, also yielded as much as when cut early.
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On the whole the balance of effect is favorable to the early
cutting, due to the superior nutritive effect; but as it is not in
accord with experiments heretofore conducted by the writer
with timothy, and not in full accord with experiments with red
clover, it is believed the conclusions should be suspended until
further experiments verify the results of this.

Furthermore, experiments in slaughtering cattle and study
of composition as affected by food, lead to the belief that the
flesh of those receiving early-cut hay contains more water and
less fat. This factor requires investigation.



TABLE III.

First CrOP SEconD CroP THIRD CROP

CuTTING TOTAL
Yield Yield Yield | YIELD

Cut per Cut per Cut Weighed per |

Acre, Lbs. Acre, Lbs. Acre, Lbs.|

| |

Early cutting.| June 22 3558 | July 31 2130 | Oct. 5 |Oct. 10| 1494 | 7182
Medium ¢« | July 3 3411 |Aug. 17 2871 | o et @ 876 7158
Late « LR 1 4095 [Sep. 9 B02M oo oo R S R s [fore s e s o 7122
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SUMMARY.

1. Early-cut lucerne gave a greater gain than late-cut
lucerne.

2. As large a crop was received from two cuttings as from
three, whether the first cutting was at an early period or at a
medium period of its growth.

3. As early-cut hay gave a slightly better gain, the bal-
ance of the experiment favors early cutting.

4. It is assumed, not known, that the character of the
growth from early-cut lucerne would not be as substantial as
from the late-cut.

MULCHING.

Mulching is covering the soil with some material that will
prevent evaporation of moisture. The material generally used
is straw. In a trial by the writer in the rainy section of this
country it was found that a mulched area during a period of
prolonged drouth, contained 150,000 lbs. more water per acre
than an unmulched area, and yielded 50 bushels more of potatoes.
The ground was soft beneath the mulch; the moisture appar-
ently uniform to the surface, and the potatoes grew practically
on the surface, some of them being in plain sight when the straw
was removed. The ground, of course, did not require cultiva-
tion, and it was very easy digging the potatoes.

We hoped to find in the arid region that mulching the
ground before the moisture from the winter snows and spring
rains had been evaporated would retain a sufficient amount of
water to produce a fair crop. To ascertain this point, plats were
laid out in 18go.

Plat 50 received one irrigation, Plat 51 two irrigations, and
Plat 52 three irrigations, each plat being mulched. Plat 53 was
irrigated three times, but not mulched; Plat 54 unirrigated but
mulched, Plat §5 unirrigated and unmulched. The thought in-
volved in these experiments was to ascertain the value of mulch-
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ing in lessening the number of times of irrigating, and to ascer-
tain whether any gain was made on the mulched over the
unmulched area. Unfortunately the experiment is laid out on a
section where the rock subsoil comes near the surface, and the
results have been disappointing, and in fact practically value-
less. It will be transferred to a more favorable area of the
farm. I include the tables without comment upon them:



TABLE L

YIELD OF POTATOES IN BUSHELS PER ACRE, 1890.

050 T51 T 52 T 53 54 v 55
NE wo HREE HREE NIRRIGATED.
IRRIGATION, IRRIGATIONS, IRRIGATIONS, IRRIGATIONS, Uﬁg{m}:}:‘gn, AND
MULCHED MULCHED MUuULCHED Nor MULCHED o UNMULCHED
YEAR ; . 2 ' . '
] i ] E i =
Lo - Se - - & - & S 5 2o e
B0 || 7| B 3|83 |B|F |83
= 7} = n = 7] = 0 = n = 7
1890 ..........] 12.5 | 20.83| 25.33| 22.16| 25.33| 16.33| 24.33| 19. 1. 19. 48.66| 30.
Total per acre.. 33.33 47.49 41.66 43.33 39.33 78.66




YIELD OF CORN

AND FODDER, POUNDS PER ACRE, 1891, (GREEN WEIGHT.)

TABLE II.

49 50 51 52 53 54
ONE Two THREE THREE Nor Nor
DaTe IRRIGATION, IRRIGATIONS, IRRIGATIONS, IRRIGATIONS, IRRIGATED. IRRIGATED,
MULCHED MULCHED MULCHED. Nor MULCHED MULCHED Nor MULCHED
1o 2 N 2400 3100 4200 4400 2200 3100

oI



TABLE III

YIELD OF WHEAT PER ACRE, 1892 AND 1893.

Two THREE THREE Nor Nor ONE
IRRIGATIONS | IRRIGATIONS | IRRIGATIONS IRRIGATED IRRIGATED IRRIGATION
MULCHED MurcHED |Nor MULCHED| MULCHED |NOoTMULCHED| MULCHED
DATE s
- - - - - -
E 1| Bl s |2 E| & el 2|88 ¢
B & B & = b7 B @ B @ 2 %
A80R. s . s rimiatesis 5o s son 5. o e o 10. 12.40| 10.33 480| 14. 2360| 4.33 740/ 3. 2320| 6.66 800
{11 R L S e PR S I e 6.5 710/ 8.17 810 9.5 930| 1. 440 1.33 320/ 2.33 460
AVOLUEOL i sis »roversinits ifos duor oty 8.25 975| 9.25 645 11.25| 1645 2.66] 5.90| 2.16/ 1320, 4.49 630
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TABLE IV.
MOISTURE, 1893, SEVEN DAYS AFTER IRRIGATING.

THREE THREE ONE Two
U U ,
TgpicATioNs, | {AGATIONS, | axp Muzowmp | NorMuzommp| IJRISATION. | Ixateaions
DATE
Depth Depth Depth Depth Depth Depth
3 12 3 12 3 12 12 3 12 3 12
JUNE AT o 2 e s oy I 10.08| 12.16| 10.22| 13.78| 5.34 | 7.50 | 1.58 | 5.56 | 9.08 | 12.08| 11.20(°11.00
0 g R O S T 8.52| 13.24| 3.66| 11.02| 2.66 | 3.76 | 2.22 | 3.10 | 2.44 | 4.02| 4.34| 11.72
TGOS L s i S ot o e RS 10.50| 19.04| 8.00{ 8.12| 2.72 | 3.48 | 2.80 | 4.10 | 2.60 | 3.18| 4.02| 5.80
AVErage ...................n 9.70 14.81| 17.29| 10.97| 8.57 | 4.91 | 2.03 | 4.25 | 4.70 | 6 42| 6.52| 9.50
Plat average.. ... ovssitvevnvn 12.25 9.13 4.24 3.14 5.56 8.01

ZI
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It will be seen from Table IV, that mulching had}a very
direct relation to the amount of moisture held in the soil, and
that the mulched area was successful so far as its relation to
moisture conservation is concerned.



TABLE V.

TEMPERATURE, 1893.

THREE THREE UNIRRIGATED UNIRRIGATE D ONE Two
IRRIGATIONS, TRRIGATIONS, AND NOT IRRIGATION TRRIGATIONS,
MULCHED NoT MULCHED MuLcHED MuLcHED MULCHED MULCHED
DATE
Depth Depth Depth Depth Depth Depth
1 3 6 T 3 6 1 3 6 1 3 6 1 3 6 1 3 6
June 24, 4 days after
irrigation .......... 65 58 58 64 62 60 80 (b} 70 75 69 66 59 57 58 61 58 59
July 17, 5 days after .
irrigation.......... 75 73 69.5 | 97 88 79 |103 91.5 [ 87 |111 100 88 96 95 85 87 91 7.5
July 29, 3 days after
irrigation .......... 66 65 65 74 68 67 80 78 73 83 79 79 84 81 76 82 6 7
AVOTARO u'ovvcainniuns 68.7 | 65.3 |64.2 | 78.3 | 72.7 | 68.7 | 87.7 | 81.5 | 68.7 | 89.7 | 82.7 | 77.7 | 719.7 l 71.7(7. | 6.7 | 75. |69.2
Plat average ........ 66.06 73.23 79.3 83.36 76.8 73.63

Y1
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The above table shows a clear and unmistakable relation
between mulching and temperature of the soil. This is a well
understood fact, and is used by horticulturists in retarding the
maturity of fruits that they may be on the market later in the
season. The writer has found in other trials that the fluctuation
of temperature between night and day is less wide under mulched
areas. The lowering of temperature by mulching for sub-tropi-
cal plants has proved unfavorable, especially to corn, as corn
needs a warm soil.

Further trials on more favorable areas may ultimate in
showing that the reduction of the temperature of the soil in this
northern climate may sacrifice in this direction all that is gained
by the additional amount of water conserved by the operation.
I would invite the attention of our farmers, who have no avail-
able water supply, to this opportunity to hold in the soil the
water of the winter snows and spring rains. It seems probable
to the writer from experiments elsewhere conducted by him that
on such soils it will be found that mulching will be more or less
effective and perhaps economical, though the experiment above
does not at all confirm the soundness of this view.



	Bulletin No. 31 - Time to Harvest Lucerne. Mulching.
	Recommended Citation

	1894-#31-000.pdf
	1894-#31-00a
	1894-#31-001
	1894-#31-002
	1894-#31-003
	1894-#31-004
	1894-#31-005
	1894-#31-006
	1894-#31-007
	1894-#31-008
	1894-#31-009
	1894-#31-010
	1894-#31-011
	1894-#31-012
	1894-#31-013
	1894-#31-014
	1894-#31-015

