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sorghum - and one inevitable consequence is the production of large
amounts of cereal straws, Evidence from all over the world, including
Korea, has demonstrated that one of the best aids to high crop yields
and to the maintenance of farmlands in "good heart!" is the return of such
bulky crop by-products to the soil as well-rotted vegetable matter, In
Korea, therefore, every effort should be made to return these by-products
to the soil, preferably through their use by livestock either as feed or
bedding,

Finally and possibly of major importance, the precarious
position which has faced Korea since the partition of the country at

the 3B8th parallel, with the consequent cutting off of supplies of
synthetic nitrogenous fertilizers from the producing units in Noxrth
Korea is obviously one which calls for the earliest rectification.
Chemical fertilizers, particularly ammonium sulphate, have assumed more
and more importance in Korea during the past two or three decades, and
in order to insure maximum food production the farmers must be assured
of a large supply.

h. Topography. The total area of South Korea is about 88,000
square kilometers. It is a country with rugged relief, the pattern of
. mountains and hills often being compared to a sea frozen during a
tempest. Thousand of small narrow valleys are squeezed between the
steep slopes of the mountains, Only a few large valleys exist, and
these are in the low reaches of the large rivers mainly near the west
coast, The east coast is so close to the mountain ridges that no roonmn
is left for large valleys., The highest mountains in South Korea do not

exceed 20,000 meters., The geological structure of Korea is .'bhe result



1,
of an uplift resulting from the protrusion of primitive igneous rocks
through sedimentary layers by which they were covered,

Granite and gneiss are the most common rocks but in some places
schists can be found and in the south basalt is seen very frequently.
From the point of view of civil engineering, sound rock for dam foundations
generally is found not very far from the ground surface and sound con-
struction materials can be supplied by quarries near the construction
sites on most of the projects., However, in some places the sound rocks
must be discarded, This is true primarily in the granite area of the
west coast, Schistic rocks generally are a poor foundation material and
should be avoided for concrete structures,

In general the main soil types in Korea are (1) the sandy,
podzolic, ridge soils which have a low water holding capacity and low
fertility, (2) the alluvial soils which are to be found along the
numerous creek banks, and (3) the rich black soils on which the extensive
agriculture has developed.,

Mizul® showed that, on the average, cultivated soils in Korea
contained about 38 per cent as much nitrogen, 82 per cent as much
available phosphoric acid, and 75 per cent as much available potash
as average cultivated soils in Japan., In other words, according
to him the soils of Korea are sterile and liberal quantities of
manure must be used to improve crop yields. The soils in Korea have
about as much organic matter as Japanese soils and he attributes the
higher yields in Japan primarily to the difference in the organic matter

1OMigu, Hideo. The Soils and Fertilizer in Korea. 19L2
Yoken-Do, Tokyo, Japan. ppe. 759
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content of the soils. He also showed that cultivated soils in Korea are
slight to medium in acidity except in isolated cases like the Kimhae
plains located at the mouth of the Naktong River in Kyongsang Namdo. In
this area the strong acidity is attributed to the formation of sulphurie
acid from sulphuretted hydrogen resulting from the anaerobic decomposition
of reed roots. While the acidity in 1tself does not seem to be excessive
as a general rule, many cases of calcium deficlent areas are known, located
mostly on slopes devoted to crops other than rice,

5. C]:Imafology. Inspite of its protruding shape and long
stretch of coast, South Korea has a climate strongly influenced by the
Asiatic continent. The mean temperature is only 10°C near the 38th
parallel and does not exceed 14°C in the south. But in summer the mean
maximm temperature is about 37°C in almost all Korea except on the south -
coast, where it drops to 35°C and even 39°C in a small area, In winter
the mean minimm temperature is -15°C in the south and drops to -30°C
near the 38th parallel, The wind has strong effect on the climate. In
winter the north wind blowing from the frozen plains of Siberia causes
severe cold periods and in summer the wind blowing. from the Pacific
brings warm and humid weather.

From the point of view of irrigation, rainfall is the most
important climatic factor. The mean yeaz;ly precipitation in Korea is
about 1,100 millimeters with a drier area in the upper reaches of the
Naktong watershed where the mean precipitation does not exceed 900
millimeters and wetter areas along the south coast and the Wonsan where
it rises to 1,300 millimeters. Table II shows in millimetexrs the mean
monthly precipitation for South Korea during 1941-52, The number of



PRECIPITATION AND TEMPERATURE IN KOREALL

TABLIE II

Stations Jan, Feb, Mar, Apr. May June July Aug. Sept. Oct. Nov., Dec. Total
Cheju 55.0% 68.1 86.2 78.4 94.6 127.1 238.5 185.1 211.7 75.7 76,0 70 1366.9
Yosu 16.2 23,3 89.8 90,k 136.9 154.8 239.7 112.2 159.8 L8.7 Lh2.L 35.4 1145.6
Pusan 30.7 3h.5 103.6 89.0 126.L 201.2 220.,7 166.L4 196.8 66.6 149.9 32.5 1318.2
MOkp'o 35.2 3303 7309 6707 93.6 12700 165.5 lhé-l 11].6.6 ll.9.0 ,4103 hs. 10).}»2 2
Kwangju 32,5 28,9 7h.5 61.6 90.0 163.h 211.9 182.3 17h.9 52,1 L2.6 37.6 1152.3
Ulsan 28.6 36.6 73.1 72.2 109.6 149.0 191.2 147.5 187.1 L6.7 LS.6 30.h 1117.5
Pohang 30,7 2k.3 57.5 56.6 7h.5 158.1 1.0 108.8 195.2 4.5 53.h 31.6 996.3
Taegu 15.8 20.6 5h.0 k9.7 6L.5 159.0 195.5 112.9 181.2 LLh.5 26.9 19.2 9h3.7
Chonju 24,5 246 T73.6 52,9 88.7 203.2 275.9 163.7 185.8 L7.6 39.9 31.7 1211.9
Chupungnyong 32,2 23.1 58.2 55.9 69.3 204.5 2h9.4 167.2 194.6 27.1 33.4 28.5 11L3.k
Ullung 7.6 90.1 78.3 59.2 59.9 14h.9 119.3 93.9 205.8 56.2 115.8 156.6 1367.5
Inchton 20.5 8.6 60.h 47.6 65.3 178.1 248.2 167.h 131.2 43.5 29.8 22.9 1022.L
Seoul 23,k 10.9 63.5 52,1 176.0 212.3 273.3 226.6 140.1 50.3 28.5 24.5 1181.L
Kangnung 34,1 37.2 58.5 L9.1 56.7 169.7 166.3 176.9 178.5 70.8 88.3 39.3 1124.6
Means 27.0 25.5 70.0 62.0 79.6 206.7 214.9 156.5 17h.9 50.9 L6.8 31.6 1116.6
Av, rainfall 1.07%% .83 1.62 3.16 3.13 5.35 12.61 10.34 L.36 1.L7 1.86 .80 L46.6
Av, temperature 23.8%% 35,7 19,1 514 68.5 T71.6 T79.2 859 T79.5 56.1 LB.h 35.1

#mm (1941-1952)

##Inch (17 years) at Seoule Station

s#F (18 years)

Ay,  Yearbook of Agriculture and Forestry Statistics. 1953.

91
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stations recorded is fourteen. Of these two are on the islands of Cheju
and Ullung which are far from continental Korea and cannot be taken as
representative of the Korean climate, The maximum precipitation occurs
during the months of June to September and varies from 150 to 200
| millimeters.

6. Land utilization. Rice and other grains are the most important
crops in South Korea and at the present time 73 to 75 per cent of the
planted area is devoted to their production every year.”'Legumes occupy
about nine per cent of the planted area and vegetable; and fruits .5
per cent, Thé land planted to commercial crops represents seven per cent
of the planted area and potatoes three to four per cent.

Records between 1930 and 194l show that the arable area in South
Korea was about 2,300,000 chungbo of which 1,100,000 shungbo was double
cropped giving a total planted area of 3,400,000 chungbo. Official
statistics show that after 194l the planted area dropped to 2,900,000
chungbo in 1945 and reached a low figure of 2,500,000 in 1952, The double-
cropped arsa contracted from an average of 1,100,000 chungbo befor; 19L)
to about 800,000 chungbo after 1944.12 These figures indicate that either

the arable land in South Korea is no longer utilized as extensively as was
prior to 194l, or official statistics are under estimated or both.

The present utilization of the arable area is no conducive to
maximum production. The rice area is overextended and could be reduced.,
If rice growing can be stopped in part of the non-irrigated area and some
other crop, such as sweet potato, white potato, and millet grown instead,

there is no doubt that more food can be produced,

roc. cit.



CHAPTER II
REVIEW OF LITERATURE

Myers'3 points out that forage crops arz still the orphan
children on the majority of farms in the United States. In the earlier
days, of course, forage crops were relegated to the poorest areas of
the fa.im. The pasture land was considered to be that land that was not
useful for ‘the growing of other crops. The farmer used the very best
land he had for the production of corn and wheat and other cultivated
crops and used whatever land remained for the production of grasses and
legumes. The Wisconsin College of Agriculture Grassland Conmitteellt
believes that the grassland agriculture is a long-time program directed
towards increased production from improved grasslands and more efficient
use of high quality forage, rich in protein, minerals, and protective
vitamins. StapledonlS, after many years of research and observation on
grasslands, concluded that grass properly used insures soil fertility,
grass marries the soil to the animal and the solid foundation of agri-
culture is the marriage of animal and soil. Grass properly e:;xployed
count;ers the devastating influence of erosion. The outstanding feature
of grassland ls its complexity of soil, climate, and grazing animal.

13Myers, W. M., "Forage Crops in Agriculture." Unpublished
paper given at several mid-west seed conferences. dJune, 1950.

Uniisconsin College of Agriculture Grassland Committee. "Turn
to Grassland Farming.," Wis. Agr. Exp. Sta. Stencil Bul. L, Feb., 1948,

15Stapledon, R. G., "Presidential Address." Fourth Grassland
Congress Proceedings, 1937.

18
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Without the grazing animal there would be no grassland worthy of the
name anywhere in the world. Management is therefore the key to the
solution of the whole grassland problem, Cardonl® stated that America
today is definitely grass-minded, but America still lacks the profound
grass~consciousness which prompts Europeans to take advantage of favor-
able physical conditions, to grow more and better grass, and to utilize
it to better advantage. Grass-consciousness differs from grass-mindness.
The one may be and probably is an outgrowth of the other, but grass-
consciousness is the more profound. Grass-mindness inspires grass
culture for specific purposes, as, for example, a corrective soil erosion.
Grass-consciousness, on the other hand, regards such specific uses of
grass as incidental to its primary uses. It is grass itself that is
important. Grass is a farm crop which is worthy of as good land and as
intelligent culture as any other crop. Grass is a crop around which to
build profitable farm enterprises; it conserves the land, it benefits
other crops grown in rotation, it is the basis of a type of farming in
which the control of erosion, the protection of water sheds, and the
improvement of pastures and ranges follow as matters of course. Thus,
grass-consciousness recognizes and utilizes the intrinsic and greater
value of grass without discounting its potential values. If the culture
of other crops fits into this grassland background, grassland agriculture
emerges. Grassland agriculture represents a definite advance towards
stabilized agriculture. It is not a reversion to pastoral practices. It

cuts across all phases of agriculture production and therefore commands a

' 16cardon, P. V., "Toward a Grassland Agriculture." Jour. Amer.
Soc. Agron. 31:228-31, 1939.
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high degree of managerial ability. It calls for all of the skill usually
required in crop production plus the application of that and other
skills in the production of crops in the rotation with grass. The suc-
cessful establishment and maintenance of good grass cover requires
skillful application of the best agronomic information available, and
there is still much to be learned about the breaking and preparation of
sodland for succeeding crops in rotation of which grass is a part. More-
over, the utilization of grass, if it is to be made profitable, requires
knowledge of a high order pertaining to animal production. A successful
grassland farmer, in other words, must be a very good all-around farmer.
Enlowt! stated that on the non-forested acres, adapted grass-legume
combinations furnish the greatest protection to soils on erodable,
sloping soil surfaces. This has been demonstrated consistently through-
out the United States by studies on the Soil Conservation Research
Stations. Grass cover was found to be from 200 to 2,000 times more
effective in preventing soil loss when compared to clean cultivated row
Crops. |

Ahlgren'8 points out that nature did not provide the soil with
an inexhaustible supply of plant mutrients which could be drawn upon
Indefinitely by'planté. Phosphorus, nitrogen, calciﬁm, and potassium

have been sold from the farm in the form of livestock, manure and cash

17Enlow, C. R., et al. "Grass and Other Thick Growing Vegetation
in Erosion Control." USDA Yearbook, 1938, pp. 615-30.

18anigren, H. L., "Our Pasture Needs to be Fed." Wis. Agr. Ext.
Stencil Cir, 201, 1938.
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crops. Robinson and Garberl? have emphasized the important relationship
between forage fertilization and the entire farm program. On farms
that lack enough roughage to grow livestock, the use of lime and ferti-
lizer permits reduction in the amount of concentrates required. The
increased production of hay and pasture, made possible by the use of
lime and fertilizer, enables the farmer either to increase his herd
numbers or use part of his land to produce cash crops. Prince and others2®
obtained results during both a wet and a dry year from the same fertilizer
treatments on permanent pastures. They found that complete fertilizer
gave a greater increase in production in a wet year then in a year when
moisture was a limiting factor for the pasture species. Mott?Ll found that
moisture was a limiting factor at some time during the growing season for
bluegrass-white clover sod in Indiana. He also compared five grass
pastures with five clover-grass pastures in thelr response to lime,
phosphate, potash, and nitrogen. The check plot was untreated, super-
phosphate was applied at the rate of 600 pounds of 16 per cent, potash was
used at the rate of 200 pounds of 50 per cent muriate of potash and one
ton of lime was top-dressed. Nitrogen was applied annually as 312 pounds

of nitrate of soda. Permanent pastures lacking in legumes, lime,

19Robinson, R. R., and Garber, R. J., "Fertilizer Experiments on
Grassland in the Northeastern Region." Pa. Agr. Exp. Sta. Bul. 518, 19L9.

20prince, F. S., et al, "Pasture Top Dressing in New Hampshire."
N. H. Agr. Exp. Sta. Bul. 320, 19L0.

2hifott, G. 0., "Effectiveness of Fertilization and Management in
Increasing Yields of Pastures in Indiana." Soil Sci. of Am. Proc. 8:
276-81, 19LkL. - -
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phosphate, and potash produced only a minimum increase the first year
after application of these treatments. For white clover the application
of lime, phosphate, or potash, or combination of these materials, will
encourage the clover and give a satisfactory increase in production. In
the New Hampshire experiments, only nitrogen gave éignificant increases
on grass pastures. Clover pasture production, on the other hand, was
significantly increased by application of lime, phosphate, potash, and
nitrogen. Soils deficient in phosphates, potash, nitrogen, or lime will
respond to these nutrients if the Jegume population is high enough. The
importance of legumes in a forage mixture is further emphasized by
Robinson and Pierre,22 They studied the contribution made by white
clover to the increases in yleld of forage from fertilizer and lime
treatments. In two experiments, the lime, phosphate, and potash treat-
ment increased the yield 25 per cent when clover was absent and 85 per
cent when clover was abundant. Adding nitrogen to the lime, phosphorus,
potash treatment increased the yield L6 per cent when clover was absent,
but only four per cent when clover was abundant. Graber23 studied the
food reserves in bluegrass in relation to fertilization. He concluded
that plants may be deficient in organic foods even though the soil may
be abundantly supplied with plant mutrients. The deficiency retards
plant growth. He states that the productivity of bluegrass with relation

22Robinson, R. R., and Pierre, W. H,., "Response of Permanent
Pastures to Lime and Fertilizers." W. Va. Agr. Exp. Sta. Bul. 289, 1938,

23Graber, L. F,, "Food Reserves in Relation to Other Factors
Limiting the Growth of Grasses." Pl. Phys. 6: L3-72, 1931.
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to nitrogenous fertilization is dependent, not only upon adequate
supplies of moisture, phosphorus, potash, and other limiting elements
within the soll, tut also upon the reserve foods within the plant which
are also limiting factors of growth. 'l‘ruogzh states that soil reaction
has two direct influences on plants, namely: (1) a toxic or destructive
effect on plant tissues through an excess of either hydrogen or hydroxyl
ions and, (2) an unfavorable balance between the acidic and basic con-
stituents available for absorption by plants., Some of the indirect
effects of 1ime on acid soils are to: (1) improve the physical condition
of the soil, (2) increase the availability of essentisl plant nutrients,
and (3) improve the soil environment for growth of soil microorganisms.
He further emphasizes that the availability of all the essential plant
nutrients to plants is affected in one way or another by the reaction of
the soil. In general, as soils become more acid the calcium, magnesium,
and phosphates become less available. As soils become more alkaline
above a pH of 7, iron, manganese, copper, zinc, and possibly boron become
less available. Robinson and Pierre?> state that alfalfa and sweetclover
are highly sensitive to acid soils while alsike clover, lespedeza, and
vetch are tolerant of moderately acid soils. Crimson, Ladino, white and
red clovers are intermediate in their tolerance of soil acidity. Dodd26

2hrruog, Bmil. "Soil Acidity and Liming." USDA Yearbook, 1938,
PPe 563-800

25Robinson, R. R., and Garber, R. J., Op. Cit., p. 22.

26podd, D. R., "The Place of Nitrogen Fertilizers in a Pasture
Fertilizer Program." Jour. Amer. Soc. Agron. 27: 853-62, 1935,
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working with Kentucky bluegrass pastures in Chio, found that nitrogen
fertilizers applied early in the spring increased the production not only
in the early spring, but also throughout the season, He recommends that
on permanent pastures well fertilized with lime, phosphorus, and potash,
about 60 pounds of nitrogen' per acre should be applied, This pasture
carried three cows per acre,

In controlled experiments at Beltsville, Maryland, 1929-3lL, no
significant differences were observed in gains made by steers on pasture
grazed heavily, continuously, or alternately over a six-year period.27If
animals are to make satisfactory gains when heavy grazing is practiced,
some provision must be made for supplemental feed or pasture during’]ate
summer, The heavy grazing also redt;éed the productivity of permanent
pastures, Such pastures should be protected from grazing to allow the
grasses and legumes to build up root reserves and prevent weed encroache
ment.28 Pasturage in immature stage is high in digestible protein and will
easily meet the requirements of high milk production.29 RobertsonBofound

that removal of tops invariably retarded root penetration but seldom stopped

27Hein, M. A., and Cook, A, C., "Effect of Method and Rate of
Grazing on Beef Production and Plant Population of Pastures at Beltsville,
Mde" USDA Tech., Bul. 538, 1937,

280heney, He Bey et al. WPasture Improvement and Management,"
Iowa Agr. Exp. Sta. Bul, P8 (New series), 19L0.

29Hodgson, Re E., et al, "Measuring the Yields of Nutrients in
Experimental Pastures." Wash. Apr. Exp. Sta. Bul. L411, 1942,

3°Robertson, H. J., "Effect of Frequent Clippings on the Develop~
ment of Certain Grass Seedlings." Plt. Phys. B8: 425-47, July, 1933,
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it completely in bluegrass, blue gramma grass, June grass, needle grass,
Hungarian brome grass, and Sudan grass, Nodal roots were the underground
parts affected most, In most cases these roots were nearly absent after
the fourth clipping, either having failed to develop or having died back
from the tips. The nodal roots of the clipped grasses were of smaller
diameter and had relatively larger steles than those of the unclipped
plants, The greatest reduction in yield, that of Bromus, accompanied the
greatest retardation in root development, Clipping reduced the growth of
roots, based on dry weight about twice as much as that of tops, The roots
of clipped plants ranged in weight from one-~third to one-fifteenth as much

as those controlled,



CHAPTER IIIX
ESTABLISHMENT

In planning for pastures, a number of things should be taken
into considerations concerning climate, locations, soil conditions,
initial expense, types of pasture, kinds of pasture plant species,
animals, and more or less local condltions because the techniques of
establishing pastures and meadows, though similar in many respects,
vary in certain important ways in different local conditions. The
principal objective in planning for pastures, of course, is to
provide feed most efficlently for livestock. However, there are other
objectives to be derived from the pastures, some of which are very
important under present situations of agricultural production in Korea.
The right use of pasture and roughage crops will aim at the control of
s0il erosion and building of soil fertility that has been neglected by
the farmers for many centuries. The deprivation of soil fertility has
caused the low acreage production and soil erosion,

A, SELECTION OF AREA AND TYPES OF
PASTURE TO BE ADAPTED

Selection of area and types of pasture may be determined in
each specific area depending upon the needs and the local conditions,

1. Tame pastures, Once cultivated lands, now occupied largely
by domesticated pasture plants may be utilized for this purpose as follows:

a. Permanent pasture, Reclaimed and non-paddy lands in Jeju
Island and central Kangwondo that can be maintained indefinitely for

26
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grazing are suitable for this type. A permanent pasture may be composed
of the perennial or annual plants that propagate themselves by self-seed-
ing, or frequently both., It xﬁay be either an area that has been
established by seeding or the result of the occupation of uncultivated
fields by pasture plants that are sufficiently aggressive so that they
spread without the aid of man. Once a permanent pasture has become es-
tablished it is seldom plowed for use in crop rotation,

b. 'Rotation pastures, Approximately 1,150,000 Chungbos of
fully or partially irrigated rice fieldé are suitable for growing
pasture at more or less regular intervals in the cropping pgttern with
rice. Approximately 1,200,000 Chungbos of paddy land need controlled
drainage for rotation program with pasture crops. Rotation pasture may
be composed of perennial and (or) self-seeding annuals and is plowed
within a five year or shorter intervals. Mainly the pasture plants on
rotation pasture are mixtures, but sometimes alfalfa, red, alsike,
ladino, sweet clover, lespedezas, timothy, orchardgrass, bromegrass,
and fescue.are grown in pure seedings. A limited acreage of crops
such as rye and vetch, millet and Sudangrass, are sometimes grown to
provide pasture in rotations but they are gemnerally grown as special
or temporary pastures., Rotation pastures are expensive and relatively
temporary. There are four main reasons that justify this type of
pastures. (1) It is necessary to periodically have cropland occupied
by a sod crop in order to rebuild soil structure, prevent excessive
leaching and erosion, and thus make possible satisfactory yeilds of
other crops in the rotation, (2) Rotation pastures usually are deeper

rooted and much better midsummer producers than péﬁnanent pastures,
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Thus they provide a means of meeting a critical midsummer pasture
shortage, (3) Rotation pastures generally outyield permanent pastures
from one to three years that they are retained, This superiority of
rotation pastures is rather great on most farms, mainly because rotation
pastures usuvally occupy the better land,' receive superior treatment, and
have a greater amount of legumes. It is recognized that plowing or other
working of the soil stimulates chemical and bacterial action, thus
rendering more plant nutrients available and stimulating plant growth

31

for a few years,” and (L) The inclusion of rotation pastures in the

cropping pattern makes possible the adding of livestock enterprises,
This usually increases the net farm :i.ncome.32
c. Supplementary or Temporary Pastures. Suitable fields near
the permanent and rdtation pastures may be utilized for this type of
grazing when the permanent or rotation pastures are unproductive and
do not supply enough feed for the livestock kept on the farm. Supple-
mental pasture may be provided as the aftermath of the meadows, small
grain stubble, seeding small grains, annuals like Sudan grass, lespedeza,
and crimson claver, or biennials like sweetclover. Winter rye in éarly
spring is high in piotein, succulent, and palatable, and has a high
carrying capacity. Wheat also provides good early pasture, Oats are

often used as early pasture and have high carrying capacity.

3lﬁl‘horp, James, "How Soil Develops Under Grass." USDA
Yearbook, 1948, pp. 55-56.

32Johnson, Neil W., et al, "Will More Forage Pay?" USDA
Misc. Pub. 702, 19L9. -_—
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d. Annual Pastures. The term annual pastures is usually
applied to pasture that are seeded each year to take the place wholly
or in part of permanent pasture, such pastures may include a series of
crops like winter rye, Sudangrass, soybeans, and rape which combined
will furnish pasturage nearly all of the year, Sudangrass will provide
good late summer pasture even on poor productive sandy loams along the
West Coast, Sudan is also often seeded on land that was in corn the
previous year, After being grazed during late July and August, winter
wheat or barley may follow it.

2, Natural or Native Pastures, Uncultivated lands occupied
wholly or mainly by native plants as introduced plants that are spread
by nature may be utilized as natural or native pastures for grazing.
They may include the following types.

a, Range Pastures. Range is a very extensive natural pasture.
The delta region of Nactong River and a portion of Cheju Island where
many noxious plants, mesquite and other brush are dominant may be utilized
for range pastures, Adequate mechanical treatment, water development,
and reseeding as well as better grazing management practices are required
in these areas to develop range land.

In general, the life processes of range weeds and shrubs
resemble those of grasses, but there are some noteworthy differences,
The root systems of range weeds and shrubs usually penétrate more
deeply and widely and often store more food than grasses. However,
the perennial weeds and shrubs do not produce leaf and stem regrowth
as readily as the grasses,

Vigorous range plants need nitrogen, phosphorus, and potassium,
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A dozen or more other plant nutrients are needed in small quantities.
When ranges are in good condition, these essential elements are usually
available in adequate quantities, Important amounts are returned to
the soil by decaying herbage left after grazing.”

b. Woodland Pastures, Woodland pastures are wooded areas with
grasses and other grazing plants growing in open spaces and among the
trees. They vary from an open forest of orchardlike oak and other hard-
wood trees with an undergrowth of herbacious plants and shrubs. The
growth of brush sprouts are so extensive that any gain in production is
temporary. If anmials such as slender oatgrass and bur clover could be
introduced to this type of pasture, they would provide an average graz-
ing capacity of two to three acres per animal-unit-month on the grazable
portians.sh These plants are palatable and nutritious throughout the
grazing period, which begins slowly in the fall and ends in spring
’w:l.th the production of an sbundance of forage. During the long summer
the herbage remains dry and of low value, but it can be grazed
satisfactorily if supplemented with conc:entrates.:”5 Approximately
660,000 Chungbos of upland area in central South Korea are under way
to be reclaimed as woodland pastures for grazing livestock and soil
erosion control,

c. Cut Over or Stump Pastures., Land from which trees have

”Mc(}innies, W. G., and Retzer, John L., "How Range Forage
Grows", USDA Yearbook, 19ﬁ8, pp. 204-210,

W00, cit,33

Ploc. cit. 33
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been removed but on which there are stumps and new growth may be utilized
as cutover or stump pastures.

B. SELECTION AND INTRODUCTION OF
PASTURE PLANT SPECIES

In establishing pastures, careful consideration should be given
to suitable pasture plant species according to pasture types, climate,
soil, and other specific local conditions. In most cases, the selection
of pasture plant species that are already existing in nature in a given
Jocation and the introduction of grasses and legumes from different
regions or abroad have two main objectives, They are (1) to provide feed
most efficiently for livestock and (2) to control soil erosion. The
introduction of grasses and legumes capable of withstanding dry con-
ditions, adaptable to wide range of soil, and adverse climatic conditions
is an important objective of the work,

1. Methods of Preliminary Selection and Evaluation of Species,
The selection and trials will include species that have previously
existed in nature and those species to be introduced into Korea Ifrom
abroad., Informations regarding the phylogenetic, phsiological,
taxonomic, and other studies for each concerned species are needed in
the selection and trials,

a., The habitat for pastures in Korea. The most important
character of the habitat for pasture plants in Korea 1s the summer
rainfall., A greater portion of the total rainfall is concentrated in

the few wet months in the period from June to September.36 This

' 36Ibid., p. 16,



