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Sustainable Livestock Production in Hill and

Woodland
T. H. Kim, K. |. Sung and B. W. Kim

Although economically viable, the livestock industry is currently facing a number of
challenging environmental problems and highly complex social issues, many of which
are related to its size and geographically concentrated nature. Increased emphasis on
environmental quality has also placed new demands on livestock producers to ensure
that their production practices are in harmony with natural environment. In terms of
sustainable agricultural systems, ruminants have served and will continue to serve a
valuable role. They are particularly useful in converting vast renewable resources from
rangeland, pasture, and crop residues or other by-product into food edible for human.
With ruminants, land that is too poor or too erodable to cultivate becomes productive.
Also, nutrients in by-products are utilized and do not become a waste-disposal problem.

In Korea, however, native and dairy cattle production is not consistent with the
advantageous roles of ruminant livestock in sustainable agricultural system because
imported feed grains become the main basis for cattle raising. At present the ruminant
livestock producers are heavily concentrated in and around the urban areas. About 75%
of all the nation’s cattle herds are kept on the outskirts of urban areas. As a result, the
amount of pasture and forage land available per head of cattle is generally small.
Furthermore, animals are raised in a cattle shed with high density. This situation is
rather unfavorable for the national economic and environmental points of view.

As nation income increased, the demand for livestock products grew at an
unforeseeable pace. But the pasture area involving in current utilization is tended to
decrease during recent years. Based on the above figures more than 250,000 ha of
pasture ought to be available for the present herd of cattle. It is obvious that these

needs can scarcely be met with arable lands. Lands area for the establishment of new
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grassland have to be found in the hills and mountains which have not yet been used
for crop framing or livestock. The development of extensive grasslands in the hill and
woodland areas is now a declared aim.

The starting point of the present work is the lack of knowledge of forage production
and utilization in hill pasture and woodland in spite of indispensable necessity for
livestock production in Korea. The importance of pastoral system in hill region and
woodland is particularly emphasized in a standpoint of sustainable livestock production.
Main chapter comprises the principle and techniques applicable for improving the
utilization of hill pasture and woodland. We finally discussed the problems to solve and
future works for a successful livestock production in hill and mountainous area in

Korea.
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Total
920(36.5)
479(19.0)
801(31.8)
271(10.8)

49( 1.9)

Aol B, 5

Others
28(21.1)
25(18.8)
59(44.4)
16(12.0)
5( 3.7)
=3
Aojt}

]

A

Pathogen/

Insect
- Number Of case (%) «wrerrrrerresesmenmeesaemmmunnans

26( 9.6)

158(57.7)

51(18.6)

35(12.8)
4C 1.4)

Malodor
619(39.6)
261(16.7)
493(31.6)
158(10.1)

31( 2.0)

HA7E DAF ok 40%=2 T i, F59 AEE 32 %E A

Water
pollution
455(49.3)

61( 6.6)
297(32.2)

97(10.5)

13( 1.4)

animal wastes in Japan from 2 July 1996 to 1 July 1997

Table 1. The number of lawsuits concerning the environmental pollutions caused by
Case

Pig

Polutry
Beef cattle
Cow
Others
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I MXOIAC TAIZHMI 0189 F=2 ¥
1. MX|ZX| (Hill Pasture)2| 7H 2

) AAzA TR

Sa) vete] o7 EAE AAVIEe At it} o] kA f=st AR
Z209e E£47)7] 98ME AAE 2AZ APt 4 Wl gk 2HE AR
£ A2 AFste Lol dstd B AgSo]l B AN stz Yo F
AAY Fatel QAW o7t Bk oW olfro]EX AAxAJ A2 #Y - &
AR A a7 Qo od AFEL SPuME 7F, EFH 54, 4R
AAe] P& 502 AAE 2AseE 4¢ D Ao Foe JAL Wi
= gt a2y AR 2XsE wdste AL dx9 e Ee deold
$2E A AP vgos ud yriol & g FHojop It

AAE A2 ABsed HF D5HA AL EHAMoY AXE A2
E %‘M@ol A% NFan $AEE dolm sk d dste qAT X
7b gtk & 2014 BE upg Zo] ZlAMHL J| ot EHAM Fof ¥ 7}74
AR AR xA AES 48 299 AAHEE 24T ¢ gle e AAs 9

Table 2. Improvement models of hill and woodland for grassland development

Time needed to

Models Method of control establishment

1. No-plowing improvement

(a) Stocking rate control F + GL Very slow

(b) Suppression of existing vegetation F + GL + H Slow

(c) Legume introduction F+ GL+H+ SA with Lime/P+LI Medium

2. Minimum cultivation (for the establishment of legume-grass mixed sward)

(d) no-plowing or minimal F+GL+H+ SA with Lime/P Medium
cultivation + LI+ Gl + MF with N/P/K

3. Intensive plowing (for the establishment of legume-grass mixed sward)

(e) Rotary plowing or Disk F+GL (+H) + RP or DP Fast
plowing +SA with Lim/P

+ LI+ GI ++ MF with N/P/K

F: Fencing, GL: Grazing with Livestock, H: Herbicides, SA: Soil Amendment
LI: Legume Introduction, GI: Grass Introduction, MF: Mineral Fertilizing, RP: Rotary Plowing,

DP: Disk Plowing
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SWARD NATIVE LEGUME LEGUME- TALL GRASS-

STATUS GRASSLAND |INTRODUCTION| DOMINANT |GRASS MIXED| DOMINANT

N blance stable => Increase in nitrogen = less stable = slightly decrease

Amount of . . . . .
- = - = =

N cycling medium-low medium-high high high

Speed of .

. Very slow slow = fast = fast = mediunm-fast
| N cycling

Fig. 1. Process of upland pasture establishment and soil nitrogen status (Tyler, 1971).
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Table 3. Management implications of the three main methods of sowing

Di - L
o Surface sowing irect dnllmg N Sowing in prepared
Characteristic (No soil disturbance) (One pass with minimum |seed bed (Variable
soil disturbance) number of cultivation)
Risk of erosion Low Minimal High
Fuel usage Low Low High
Labor cost Low Medium High
Implements used Few, e.g. by hand or Sower Variable; ploughs, sower
Spreader harrows, cultivators,
Surface trash Not removed; minimized |Removed by grazing Incorporated
By grazing, or herbicides |and herbicides
perhaps burning
Sowing depth No control Control depending on Good control
machinery, surface trash
Soil moisture
Soil seed contact Poor; can treat seed Variable, depending on Good
management
Soil structural No effect Minimal; enhance Can be created; can
Problems structure in long time break subsoil compaction
Root competition High High, reduced by Low
use of herbicide
Light competition  |Variable, depending on  {Variable, depending on Low with good weed
management management control
Fertilizer On surface, Can place below or Good control possible
placement poor control beside seed
Time to grazing Up to 2 years Grazing in sowing year Grazing in sowing year
Opportunity cost Variable Low; can graze to sowing |High
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Table 4. Nutrient composition of wild type turf grass sward (% fresh weight basis)

Month Moisture | C. Protein C. Fat C. fiber C. Ash NFE
May 63.16 3.91 0.94 10.69 1.97 19.33
June 64.98 3.74 0.86 9.69 2.09 18.64
July 66.58 3.89 0.87 9.27 2.10 17.29
Aug. 62.02 4.26 1.04 11.38 2.62 18.69
Sep. 57.92 4.54 0.76 11.41 4.11 21.26
Oct. 59.67 4.53 1.01 11.09 3.56 20.14
Nowv. 55.16 4.06 1.00 11.22 3.58 2498

Japan Grassland Farming Forage Seed Association, 2002
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Table 5. Intake preference of grazing cow or sheep to forest plant species

Common | ... Cattle «vvrmrvernremnens
Plant species Name in Sheep
Korean Spring | Summer Fall All year

Hydrangea paniculata SIEB. U F £33 G G G G
Clethra barbinervis S. et Z. o 3 2 ¥ G G G M
Cornus controversa HEMSL. 221 7 G G G VG
Symplocos chinensis var. lecocarpa
for. Pilosa (NAK) OHWL =3 G F G G M G
Euonymus oxyphyllus MIQ a3 o B M M M G
Rhus succedanea 1.. AF 2T M M VG M
Quercus serrata THUNB. £ 2 B M B VG G
Castanea crenata S. et Z. B M B VG G
Lespedeza x schindleri T. LEE Z M 8y VG VG G G
Pinus densiflora S. et Z. A 3 F| VG B B VG
Acer palmatum THUNB. g = = B G
Spiraea salicifolia L. ARG Pt g B B
Spiraea japonica L. fil. QEZHLF G
Viburnum dilatatum THUMB. Zb Ay 2 VG VG
Zanthoxylum schinifolium S. et Z. | X} = 1} T VG VG
Euonymus alarus (THUNB)) SIEB. |3} A o} & VG G
Rosa multiflora THUNB. <] 2 M G
Aralia elata SEEM. T E U F M VG
Robinia pseudo-acacia L. ol 7} A} LF T~ VG
Malus sieboldii (REGEL)REHER | o} 2 wjj 1} % G
B: Bad, M: Medium, G: Good, VG: Very Good

2) A Ex9 9

7149 2o dAE GEHeR B8e7] PAME Yol 2E £9
o ZY¢EE Eole A& 1ol & ol Hxkq] W2 seat belty, [z
A AAY Sol melE & AT S U QA 2D FA8) A% A%
o olgHo] Ak Aol AR A (53 FEHA Fe A Aelde G A
Ash izl felatn tha B F (RARAVEY 150 % o4AE)eD }F
= Aol Fadt. FFogEs AR HEAH (S8)o] F5F suydeel g
2, A=agts, g, eSS, gehgg adts 5o £ (Krueger, 1992).



D Thining and branch cutting @ Vegetation removal
(below Ry 0.5) (heavy grazing) ‘

Y
i
J '“ ¥
@ Management grazing @ Fertilizing and sowing
(light grazing in the next spring) (pH amendment, N, P, K)

Fig. 4. Process of forage introduction in forest (Koch and Kennedy, 1991).

Krueger (192) 78 2 7442719 ola) 9SS 248 394 494 (%
309 4) el 29 39 HEe A Aol BxFe PGS AN 25
Aol e Y A3 24 GAGEANE FgEe LEsb 10020007
Madd W BE 2Fe AH Yol FEE ACE Uehgy, WE7} 300-5001
Tha Eobw WETetze Age] @A FAFGL ek ARHoz T3
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Fig. 5. Livestock farm community models of highland pasture.
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