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Studies on the leguminous green manures

for catch crops on mulberry farm
(Résumé)
By
Ryozo YOSHIDA

On the mulberry farm specially provided for the summer and autumn silk-
worm rearings,’ leguminous green manures, saatwicken (Vicia sativa L.),
hairy vetch (Vicia villosa Roth.), yellow lupine (Lupinus luteus L.), horse
bean (Vicia faba L.), soybean (Glycine Max Merr.), Virginia bean (Glycine
sp.) and Cowpea (Vigna sinensis Endl.), were cultivated for catch crops at
definit intervals. That is, during the period between the 1" seeding (Sept.
26, 1934) and the last (May 23, 1935), it was seeded 15 times at intervals
of 10 days, and uprooted 15 times from Apr. 4 to July 17, 1935 at intervals
of about 7 days.

At each time, the uprooted samples were measured as to their length,
weight, ete., and studies were made on the changes with age of the amounts
of ash, nitrogen, phosphorus, potassium and lime which occur in mineral
composition of green manure crops.

A) The cultivation results,

As far as can be learned fron this study, hairy vetch is so cold-proof in
the sections of severe winter that it grows well even in the November €
seeding plot, and its yeild also is the best among all the seeding plots.

Saatwicken 1s as good as hairy vetch in almost every case, but inferior to
hairy vetch in the point of cold-proof. and accordingly also in veild someti-
mes.

Its growth and yeild are the best in early Octover seeding plot, and the
seeding plot before or after that time follows it and there is more marked
decrease in the yeild in later seeding.

Lupine and horse bean, especially lupine, are less cold-proof than hairy
vetch or saatwicken, so it is difficult to pass through the severe winter, from
the effects of frost and snow fall. But, on the contrary, the growth of lupine
and horse bean at early spring seeding plot are better than that of hairy
vetch or saatwicken in same seeding period.

Soybean and Virginia bean are undoubtedly spring seeding crops and not
autumn seeding oncs ; they are best seeded at early spring, and are good in
veild.

The inj.rious effect by shading of growing mulberry trees is so much
greater in these catch crops than in others that their manurial value decre-
ases in most cases. Cowpea is unsuitable for the early spring seeding tefore
May, but it sheds its leaves little by being shading with the main crops
compared with sovbeans.

From the beforegoing discussion, the maximum yeilds in the catch crops
used in this experiment are found at following stages in growth: hairy
vetch or saatwicken, about June 10, which corresponds to the last flowering
stage of growth; lupine or horse bean, from the last flowering stage to the
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carly stage of fructification: soyvbean and Virginia bean, at the stage of
about full bloom.

In general, to obtain the maximum yeild, we must select the early fructi-
fication stage for long blooming leguminous catch crops, and full blossum
stage for short blooming crops. -

B) The analyvtical results.

Water content of catch crops is markedly influenced by the kind of crops,
seeding or uprooting period and other conditions.

Soyvbean and Virginia bean both generally contain less water than other
CTrOpsS even in younger stage.

Of mineral nutrients studied, nitrogen content in percentage composition
of saatwicken and hairy vetch is similarly much more than that of others,
and that of spring seceding lupine and cowpea in fresh conditions are less
than in others, resulting from the large water content.

Phosphorus content in all crops examined is less than other mineral sub-
stances and its variation or content in each crops or at cach stage of growth
In one crop is small.

Potassium content is the larcest among all the mineral nutrients studied
and the amount is, generally, more than 3%, sometimes 5%, with compara-
tively small differences. among different CTOpS.

The rates of calcium absorption bv the 7 catch crops varied by far with
kinds and seeding periods even in the same crop.

From the several results obtained, the auther supposes that there may be
some relation between calcium content of leguminous crops and their cold-
proof degree, although some further studies will be needed for the solution
of this problem.

In conclusion, the content of mineral nutrients of the 7 catch crops ob-
tained at each proper harvesting stage are shown in the following table.

The mineral nutrient content of 7 leguminous catch Crops

S*’-‘“E““ﬂg! % in green substances ¢, in dry substances

Kind of crops period

H,0| N ash 51120,,!'1;._.01!630 N | ash
0.102’0.542;0.21;9'3.310;11.050'?0.7:-;:3.'44;-;15'1.973

2,0,

K.O CaO

Saatwicken | Autumn | 86.12 .0.530 1.489

Hairy vetch | * !af;.gafn..al:i'1.4115”1.095 0.607 0.300!3.928 10.959 0.742 4.742 2.372
Saatwicken | Spring 87.79 0.504 1.468 0.1100.622/0.196 4.110 12000 0.899 5.093 1.602
Hairy vetch " iSB.t‘:B 0.4691.3090.094 | 0.582 0.15?i4.1m'11.5:::;"0.3::7.5.1:31 1.392
Lupine Autumn |89.41 0.427 | 0.994 o.omfo.451-n.1*:9i4msal 9.425 0.566 4.277 1.698
Horse bean " |87:10 0-446|1.144/0.081 |0.511 0.180 3.465| 8.922 0.628 |3.987 1.385
Lupine | Spring mslfo.aztiio.sro 0.0500-373 {1.104::;.546.' ﬂ.ﬁnslu*ma!ﬂt.lzm 1144
Horse bean | “ 8553 0465 1.246/0.002 0.451 0.215 5227 3.717“}.15:35;3.1155:1..5115
Soybean | 35.4:'.'0.4“1:1.4:51 0.09550.51:'50.231 3174:1o.mo‘atuzzi:-;h5m|1.9:za
Virginia bean| ” 85.51 0.452 1.497 0.096 0.513/0.277|3.119 10.340 0.666 3.571 1.909
Cowpea C |91.990.507  1.2050.057 0.480  0.200 :3.3-14'_1.5079}0.711 6.012/2.506
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Studies on the mulberry root systems.

I. Distribution of mulberry roots in the soil of
the farm. (Résumé)

By
Ichizo TAKAGI.

1. Distribution of the roots of mulberry trees (Morus alba I.) in the new
and old farms of our college has been studied by the block method since
1935. The new farm was started two years ago, while the old existed since
ten years both on the clayey soil. The study was made on the weight and
length of the roots, also on the distribution of the roots with regard to the
hardness of the soil and the percentage of the humus in the soil.

2. It was ascertained that the weight of mulberry roots in the soil of 1 Are
1200 centimeter deep was 137 kg in the old and 34 kg in the new farm,
and that the majority of these roots were in the surface soil, but those in
the uppermot layer (0—10 em from the surface) were of very small
quantity. The above figures show that in the soil of 1 A 120 cm deep
mulberry roots increased by 17 kg every year.

3. In the new farm the roots of 75 g per 1 A in the depth of 100—120 em
were discovered, showing that the mulberry roots could reach the depth of
at least 120 em from the surface of the ground within two years.

4. The total length of the mulberry roots in the soil of 1 A 120 em deep
in the old farm was 10 km and the majority of them was found in the
surface soil. More than 82 % of the total length of the root in every
layver were of 1—5 mm in diameter.

5. In the uppermost layer (0—10 em deep from the surface) all the roots,
big or small, were most unevenly distributed, but in every layer more
than 10 em deep the small roots more slender than 1 mm in diameter
were more evenly distributed than those of any other size.

6. If we put Q(g) as weight of all slender roots less than 1 mm in diameter
and if there is any relation between the @ and the average depth from
the surface Z(cm) to be expressed by exponential function, those relation
within the limit of 120 em from the surface could be expressed by

O=1602 7" in the old farm,

Q=80.50 " in the new farm.
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The value of the @ is the average weight of the rcot in the soil of 45 x
35 %10 em® in the old farm, and 45 % 35%X20 em?® in the new.

-

i- In the upper layer of the surface soil there are many roots cut in cul-

tivation. The correlation coefficient between the number of roots cut in

every layer and the weight of the roots more slender than 1 mm in di-
ameter are as follows :

In the uppermost layer (0—10 em), r=4+0.774+0.09
in the second layer (10—20 ¢m), r=+0.724+0.11
And, therefore, by cutting large roots in cultivation the quantity of

slender roots is increased to certain extent.

8. By means of the special apparatus invented by the author the hardness
of the soil was measured by the resistance (kg) received by the steel bar
inserted vertically in the ground. In the case of the mulberry farm the
resistance gradually increases according to the depth, and it reaches 4.1
kg at the depth of 120 em from the surface. And generally speaking the
quantity of the root is very great in the layer where the soil is found less
hard. And, therefore, from this point of view, it is found necessary to
make the soil soft by means of cultivation,

9. Fudimura and Yasuda (1934) reported that in the sandy soil containing
especially large quantity of humus there was also a large quantity of fruit-
tree roots. In the case of mulberry trees planted in the clayey soil, according
to the study of the author, the roots more slender than 1 mm in diameter
were found particularly numerous where there are specially large guantity
of humus in the same stratum. Moreover the relation between the vertical
distribution of roots more slender than 1mm in diameter and percentage
of humus can be expressed by a smooth curve in the old farm, but not in
the new.

10. The root-knots of mulberry tree caused by the mnematode parasite
(Heterodera radicicola) were found in the depth of 100 em from the surface.
This shows that the mematodes can live even in the depth of 100 cm from
the surface in the case of clayey soil, and this fact should be remembered
in the process of disinfection of the soil.

Explanation of plates.
Plate 1.

Fig. 1. Mulberry farm before the work of cutting blocks.
Fig. 2. The work of cutting blocks.

Several instruments for cutting blocks, transporting soil or roots. and small sacks

containing the soil samples, etc,, are shown in the figure.
Plate 1I.

Fig. 3. The work of measuring the hardness of the soil.
Fig. 4. Big roots cut regenerating numerous slender rootlets,
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