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Feeding Habit Analysis of the Korean Water Deer'
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ABSTRACT

This study aims feeding habit of the Korean water deer(Hydropotes inermis argyropus) using a visual analysis
of rumen contents of 44 individuals. The samples were collected from Cheorwon(Gangwon province) and the
eastern part of Jeonnam province. Based on the analysis, a total of 15 orders, 18 families and 13 species were
identified. Among them, Solanceae(53.8%) and Graminease(30.3%) showed the highest proportions. Plants of
13 orders, 15 families and 10 species were found and forbs(70.21%) and Solanceae(54.9%) were most preferred
in Cheorwon. Eight orders, 7 families and 4 species were found in the Eastern parts of Jeonnam province, and
Gramineae(78.6%) and woody plants(14.70%) was most preferred. Among four seasons, Gramineae in
spring(80.6%) and autumn(68.8%), Leguminosae(75.9%) in summer, and Solanceae(85.4%) in winter were the

highest proportions.
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2FY(Hydropotes inermis)~= AN AA O 2 st=1} &
S0 EAFOR BESY, G Zepso] AR AololE
AR A7 olFHel EEsh oz FeA ot
(Cooke and Farrell, 1998). 12} AE(Artiodactyla), A}
£ 31K Cervidae), 124 < (Hydropotes)o] &£3dl= £O07,
27 F olgen BRET . @ ofFe FRLLW,
i. inermis) 2 0] 27} ol'ge] E3EsH, thE gt ofF
& SIS Y(H. i argyropus)E -} o] s}
© Aog deA Qlvh @A S=alefy= TUCNZ 57
Ho] 98] Lower Risk/Near Threatened speciesQ}
Vulnerable species® Z}ZF XA Eo] B35 %1 QI Wang,
1998; Hilton-Taylor, 2000). d3to]A= X FH o7 A4
L7b Eof oo EsER A4 E o] glomn, 2005AFE =
THESERE XA E vl QItiMinistry of Environment, 2006).

A F=ale e S R A 9ol W 7
A 2325t tHCooke and Farrell, 1998). 121} 9]
obo] At A= AAA 4T UY Fo8
Qlsto] AZteHA Eol= Aol AUth(Wang, 1998). dA|
Sl o] A JHAlg== oF 10,0000t 2 7 =aL §)
AL o] 59 AT we|E el thkdt A Fol s
23 ol Utk olek= A o2 Fhatefyof thsiA=
oRA71Al AHl 9 &7 5 7I1Z2AF7 wmgk Aot
(Lee, 2003; Koh et al., 2009). 7]Zof 2|3}H o] o}£L
Sl abola) el e wet Aleks] B 47k A4lseE
Aoz o#A 9t Won and Smith, 1999). T} 19904
el ThEat FET A4 3k So elste] 1 4o}
B3x7} AZSH 73417 = 3FETHWoo ef al., 1990). &
A Eues chope AR Ad REsn g
(Won and Smith, 1999).

opEES HAM wejo qlo] 7MY Fagt Fit 5 St
U= o5 =9 AlolEAel ek A4 A o|th(Ramirez
et al., 1997). o|2|3t A= &% 2 A4 Fold HAlE
Ag wasks Wy i dE YUEEe (AR &
Aot= B o] ok A7 HAH o2 o]k aret
U9 Aol Bt A7t LA o2 g E o] ghrt
(Sheng, 1992; Cooke and Farrell, 1998; Hofmann et al.,
1998; Zhang, 2000; Guo and Zhang, 2005). ¥+, $-2juet
oAz A9 dA-tyto] ZIgPE|o] girh(Lee, 2003; Kim,
2007).

olu}A

Ah © & HheEEo] A= 37X E A EE AL
Qltt 1) WE(trees), W= (shrubs) = FE(forbs)?] U<
T2 A4, 2) F2 2 (grasses)= A4, 3) 7187 Bo|At
ol wet ¢lE A (browse) T 2EE A4 (graze)
(Hofmann, 1973). th5-29] A&t £ot= T2 554
A el ¥ (concentrate feeder) = E3HAIAEE (mixed
feeder)= 4HA AthKey et al, 1980). Hofmann et
al(1988)2 ]33t A51A9] ZRo| 4 FFnehzt 271
A Xl(intermediate feeder)ol| 7}7}8 A4z 2 LE
3 b glck o ohE 7S o) Faehz) 5
Az A e EHCR e glrhXu, 1981;
Hudson, 1985; Sheng, 1992; Cooke and Farrell, 1998;
Zhang, 2000; Guo and Zhang, 2005). ¥, H3t Yjof] A4l
St RS qAe R o ofelat FAIHY HAWE
of B4o] Tt A= oFH7HA <A vl gich. wabA
® ATs 9 e BAS Foiol aehel Aol
o] 2|9, AR oBA th=7 Yeht= 7HE 9El7I
fl5to] o] FofHrh

Mz A AE

1. ?i8=2 MEE

Aol o] & HE= AESS 20089 SHfA 10
HAL F 58]0l AA o F =+ AAH 2 (CGRB:

Conservation Genome Resource Bank for Korean
Wildlife)& -5to] AL -2 2EZof| o3k ey =R
Bl AHHE A o] et e U&= &S A A7t
A vldulof Wojx] AejE 20T oA WE HuE St
A7t oF 8~17kg Atol®] Al &4A 21704, % 20744
Jejar AEn)de] 3VRAIR B 4470A19] aret oA ¢
8= HEE & 5 UAAKTable 1). o] 44714 F- 207]
e Ahx A GoA, 17714 b FRA G
A, 1A= 1Rl A oflA 4= = ItK(Figure 1). 20714
AUMBE] A9, A S300] 22 1074A 0] 57
HA7E 12~2921 S7A|, 3~54l 87)A|, 6~8HQl 37)A,
O~11el 47)A| Ak 177074 debd= s7AS AE9] 4
%, 9Pk 2700] 212} TR e} 87 Ao, A ElAT] 2
WAl R E Gzt 12~2431 2704, 9~114<1 1714,
ARl 14704 At
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Table 1. Information of the Korean water deer collected from Cheorwon, Gangwon province, the Eastern parts of
Jeonnam province and unknown sites

Sampling sites Sex Weight Sampling date Sample 1D

13.5kg 2007-04-17 cgrb4532
- 2007-07-06 cgrb4916
9.2kg 2008-03-09 cgrb5254
- 2008-03-18 cgrb5270
- 2008-04-01 cgrb5506

Female
- 2007-12-19 cgrb5508
- 2008-03-29 cgrb5511
14.5kg 2008-05-19 cgrb5848
- 2008-09-10 cgrb5324
Cheorwon, Gangwon 12kg 2008-09-19 cgrb6325

province
11kg 2007-05-04 cgrb4533
15kg 2007-05-03 cgrb4534
14kg 2007-07-23 cgrb4914
- 2007-07-28 cgrb4918
Male 12kg 2007-11-10 cgrb4953
17kg 2008-02-02 cgrb5253
13.4kg 2008-02-27 cgrb5258
- 2007-12-10 cgrb5507
- 2007-12-01 cgrb5509
16.7kg - cgrb5291
- - cgrb5289
- 2007-10-15 cgrb5290
Female - - cgrb6031
- - cgrb6032
- - cgrb6034
- - cgrb9040
12.2kg 2008-01-08 cgrb5286
Eastern parts
of Jeonnam province ) ) cgrb3294
12.1kg - cgrb6033
- - cgrb6035
Male - - cgrb6036
- - cgrb6037
- - cgrb6038
- - cgrb6039
Unknown 15.5kg 2007-12-05 cgrb5292
8kg - cgrb5287
- - cgrb5815
- - cgrb5817
Female - - cgrbs818
Unkpown - - cgrb5852
site
Male - - cgrb5814
- - cgrb5816
Unknown - - cgrb5845
Total 44

* -: no information available
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Figure 1. Maps of sampling sites(Cheorwon, Gangwon province and the Eastern parts of Jeonnam province) in

this study
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ZdAE HAA Y 20704, AePde sFRAS 17704 12
AL ujgkel X 77HA|9] ek 9u-EE w4 2 58
AE2 & 155 183} 13%0| &l ¢itiTable 2). 118ty
447NA19] 9] Y= BT R AAIFA= 151.05g013 L,
11 2 A Solanum tuberosum), 7VatE=(Solanum nigrum),
3(Capsicum annuum)E X35+ 71X 2K Solanaceae) 7}
81.15g.0.8 Aulo] Yt 538%= eyl 1 ooz
L2529 (Zea mays)S EFSI= W I Gramineae)”} 45.66g
S =2 30.3%%Tt o]Qof AFHE(deschynomene indica)S
E35l= FIHLeguminosae)’} 9.54gC 2 6.3%, SHf
(Cucurbita moschata)S 3E3Fst K Cucurbitaceae)7}
9.32g0 2 6.2%, u|=r7PAL(Bidens frondosa)E E35}

= 23} Compositae)7} 2.51g0 2 1.7% 0w, %]
1374= 1% w|9to & ofry
2) X948 Ao|g =M
Aeizke] HmolA, AUE ALl AL 20747
At YUEES B g AAFAE 147.28g£i 13

& 153} 10%0] Q1% ¢lth(Table 3). 7}A| 1K Solanaceae)
7} 80.79g(54.9%) 02 7H =A YEFH, 1 5o R

B ¥ Gramineae)”} 42.97gC &2 29.2%%ch E3F FIb
(Leguminosae)?} 2rK(Cucurbitaceae)”} 9.54g%} 9.32g 0
2 247} 6.3%= YEhgen], ymA] 11ik= 5% njite s
Soth Aepde FRAY9Y e fudE AAFA=
2.79go]Qlal, Alo|&E £RE 8 7i} 4%Fo0] FHlE )
(Table 4). o] & ¥ I Gramineae)”} 2.19g, 78.6%= 7174
= vEhgen, I gF o2 AEhii(Betulaceae) 7t
041gC 2 14.6%Act UHA| 514= 5% u|9te] o H|&
S Ui vjzkel 2o MEC] A4S USRS wE g
o AAFAZE 0.96g S 2 55 63} 3F0] FlE L, tth}
7} 049502 50% o]AFS ZHA|3H= 202 UpehdthData
not shown). o]2fat A4S Esto] el AU i} He}

' FRAYGe Aey e AolE F 50% owg Hg-o
A5l HolAlEo] A& qeﬂl Uehds Ae o 4

9l2lth (Chi-square test: x’=105.88, df=8, P<0.001).

3) AEE A 4

ol &

Aol THE 2] RS flslel dskat B A
7 %= kY 2670A4I(E n=8, o5 n=3, 7} n=5, AL

n=107§ 45 ©]-8-5F A tH(Table 5)- Ao 105 11
o 9Fo] EE =, ©] T 7FA2K(Solanaceae)7} 85.4%
2 7P A vebden, UmA] 103= 15% vjgte s

Table 2. Total diets of the Korean water deer analyzed from the rumen contents in the study

. . Value
Order Family Species p % Range(%)
Solanum tuberosum
Tubiflorales Solanaceae Salan‘um nigrum 80.79 54.9* 0~95
Capsicum annuum
Labiatae 0.77 0.5 0~50
Graminales Gramineae Zea mays 42.97 29.2 0~100
Leguminosae Aeschynomene indica 9.54 6.3 0~98
Rosales Rosaceae Spir.aea .p.rumfolia for. 0.80 05 0~100
simpliciflora

Cucurbitales Cucurbitaceae Cucurbita moschata 9.32 6.3 0~10
Campanulales Compositae Bidens frondosa 2.31 1.6 0~90
Urticales Cannabinaceae 0.52 0.4 0~13
Salicales Salicaceae 0.11 0.1 0~01
Liliales Liliaceae 0.06 <0.1 0~23
Polygonales Polygonaceae Persicaria thunbergii 0.04 <0.1 0~04
Commelinales Commelinaceae Commelina communis 0.03 <0.1 0~10
Umbellales Umbelliferae 0.03 <0.1 0~50
Caryophyllales Chenopodiaceae 0.01 <0.1 0~42
Caryophyllaceae <0.01 <0.1 0~03

Filicales <0.01 <0.1 0~10
Total 147.28 100 0~100

*: the highest proportion of diets
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Table 3. Diets of the Korean water deer analyzed from Cheorwon, Gangwon province

. . Value
Order Family Species o % Range(%)
Solanum tuberosum

. Solanaceae Solanum nigrum 80.79 549 0~95

Tubiflorales .

Capsicum annuum
Labiatae 0.77 0.5 0~50
Graminales Gramineae Zea mays 4297 29.2 0~100
Rosales Leguminosae Aeschynomene indica 9.54 6.3 0~98
Rosaceae Spiraea prunifolia for. simpliciflora 0.80 0.5 0~100
Cucurbitales Cucurbitaceae Cucurbita moschata 9.32 6.3 0~10
Campanulales Compositae Bidens frondosa 2.31 1.6 0~90
Urticales Cannabinaceae 0.52 0.4 0~13
Salicales Salicaceae 0.11 0.1 0~01
Liliales Liliaceae 0.06 <0.1 0~23
Polygonales Polygonaceae Persicaria thunbergii 0.04 <0.1 0~04
Commelinales Commelinaceae Commelina communis 0.03 <0.1 0~10
Umbellales Umbelliferae 0.03 <0.1 0~50
Chenopodiaceae 0.01 <0.1 0~42
Caryophyllales

Caryophyllaceae <0.01 <0.1 0~03
Filicales <0.01 <0.1 0~10
Total 147.28 100 0~100

*: the highest proportion of diets

Table 4. Diets of the Korean water deer analyzed from the Eastern parts of Jeonnam province

. . Value
Order Family Species . % Range(%)
Graminales Gramineae 2.19 78.6* 0~100
Fagales Betulaceae 0.41 14.6 0~78
Campanulales Compositae 0.11 4.0 0~21
Tubiflorales Solanaceae Solan.um tuberosum 0.03 1.1 0~100
Capsicum annuum
Polygonales Polygonaceae Rumex acetosella 0.03 1.2 0~73
Persicaria thunbergii
Filicales 0.01 0.39 0~100
Rosales Leguminosae <0.01 <0.1 0~05
Umbellales Umbelliferae <0.01 <0.1 0~50
Total 2.79 100 0~100

*. the highest proportion of diets

LRt 8ol 75 93} 4F0] ERlEglon, o] F 1
JHGramineae)7}  80.6%= 7MY w93, I
(Leguminosae)7} 15.6%, LHZ| 7Ti= 2% 0|qto g o}
WA Uebgth B3 o5l S5 7 150] ERlE =
g o] & F7F 0.76g01%AL, 75.9% = 7 A UERtS
o, 7}R| 27} 0.14g 0 2 14.2%, Y HA] 532= 10% B|He
2 UEH 7ol 75 73 3F0] EelEgleH, o] &

BT} 2.17g02 68.8%2 =9k, 1 theoz Zula}
(Rosaceae)”} 0.69g 0.2 21.8%, 17} 0.17g0 2 5.4%=
UrERStTE U 2] 53k= 5% mRko s B vepgth AE
2 BAE A F L AEC] ARISh= HIEo] 1% o4del
670 HE 7HA I SAEAE At fo3t Alol= gle AL
2 UERFTHChi-square test: x°=592.22, df=15, P< 0.001).
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Table 5. Patterns of the seasonal difference of food items in the Korean water deer

Value
Order Family Spring Summer Autumn Winter
g % g % g % g %
Filicales <0.01 <0.1 <0.01 <0.1 <0.01 <0.1
Salicales Saliocaceae 0.11 0.2
Urticales Cannabinaceae 0.52 0.6
Polygonales Polygonaceae 0.04 1.2 0.04 <0.1
Chenopodiaceae 0.01 1.2
Caryophyllales Caryophyllaceae <0.01 0.1
Rosales Rosaceae 0.07 0.1 <0.01 0.1 0.69 21.8 0.04 <0.1
Leguminosae 7.98 15.6 0.76 75.9* 0.17 5.4 0.63 0.7
Cucurbitales Cucurbitaceae 9.32 10.0
Umbellales Umbelliferae 0.01 <0.1 0.01 1.4
Tubiflorales Labiatae 0.37 0.7 0.40 0.4
Solanaceae 0.68 1.3 0.14 14.2 0.05 1.6 79.92 85.4*
Campanulales Compositae 0.70 1.4 0.01 0.4 1.60 1.7
Graminales Gramineae 41.17 80.6* 0.07 7.0 2.17 68.8* 1.11 1.2
Commelinales Commelinaceae 0.03 <0.1
Liliales Liliaceae 0.03 0.8 0.03 <0.1
Total 51.10 100 1.00 100 3.16 100 93.62 100

*. the highest proportion of diets
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1) ™A Aol 24

Aol AlEdol wet &7 6‘1 A3t ey 44714 2
AUEES =5 T3 AAFA 151.05g F 22577 104g
° 2 Hulo] Y= 68.85%= 714 %71] Uepska, 1 theo
2 45, 66g 2 77t 30.23%8 Vel 2R ST
OF XAl E-L 77} 1.37g 07 0.91%E, 0.01g0 = 0.01%9]

ofF= B2 H]E’“ H Y CKTable 6). o3t Axp= meh7}
2275 AT HoFe Aol stk

2) X|9¢ Aojg 24

HUR O] - AAFA 14728¢ F ZEF7} 103.40g
o8 Aubo] Y= 7021%%, 1 th2ow HutEr}
42.97g0.2 29.18%E HATKTable 7). ZEAE1} oFx]4]
2 1%5% ¢ B ofF @2 Hl&E UEgTtH(Table 7).
Aepde sHA9e 49 AAFA 2.79g 5 2.19g0&
78.49%% Urebd Hmﬂ} M w2 HleS BYlaL O
he o2 HHAE0] 0.4]1gO 2 14.70%% tH(Table 7). %
HEL (]8g0% 6.45%A1, Otxwgz 0.01go. &
0.36%ATHTable 7). n|akol x|ejo] o A 0.93g 7}
g FRAEL ¢, HilEs 049g 2 53.26%%, =
HEL 04g0 2 43.48%E, BEAIE2 0.03g0 & 3.26%
£ H ¢ tiData not shown). o|2]3t gq& AR 1t

Table 6. Dry weight(g) and percentage(%) of plant
types found in rumen samples of the Korean
water deer in total sampling sites

Category Value
g %
Ferns 0.01 0.01
Graminoids 45.66 30.23
Forbs 104 68.85%*
Woody plants 1.37 0.91
Total 151.05 100

*: the highest proportion of diets

__4

SR, Hehde Ao meh

SHTHE AL HolZna 8 4 9
=l
o

A HebdE FRA o] YA

=
Aol w2 AlEe] BAL S ASkE S AR
7h 9l 3R 267442E o] S5HTkTable 8). B2
A9 AR 8AAY SIREEL BE U3k 5110g Z vt
S71 41.17g0 2 80.57%2] 7P =2 v R, =&
27} 9.75g 0 2 19.07% % ch OkZ]&,UJ,]- EHAEOS (%%
o} Bl ob W M &S wth o] A% 1g F
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Table 7. Dry weight(g) and percentage(%) of plant types found in rumen samples of the Korean water deer between
two sampling sites

Value
Category Cheorwon, Gangwon province East parts of Jeonnam province

g % g %

Ferns <0.01 <0.1 0.01 0.36
Graminoids 42.97 29.18 2.19 78.49*
Forbs 103.40 70.21%* 0.18 6.45
Woody plants 0.91 0.62 0.41 14.7
Total 147.28 100 2.79 100

*: the highest proportion of diets

Table 8. Dry weight(g) and percentage(%) of plant types found in rumen samples of the Korean water deer between
four seasons

Value
Category Spring Summer Autumn Winter

g % g % g % g %

Ferns <0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01
Graminods 41.17 80.57* 0.07 7.02 0.63 19.99 1.11 1.19
Forbs 9.75 19.07 0.93 92.88%* 1.84 58.22% 92.47 98.77*
Woody plants 0.18 0.35 <0.01 0.10 0.69 21.76 0.04 0.04
Total 51.10 100 1.00 100 3.16 100 93.62 100

*. the highest proportion of diets

ZE57F 0.93g S 2 90% o]oldith 7= A9 thE 3
Aol vlal AE3 9 vl&o] 7 a2A YEhylth A4
T 3.16g & 2EE7} 1.84g0 8 58.22%%01, 0.69g,
0.63g0 8 BEART wtH7} 7k2F 21.76%2F 19.99%S
UEATh ALHols 93,6208 1 & 2HE7} 924750
2 98% ool ®3t BiatR= 44| F P 2
L19%%iek AR Ao s oA ge] A 444 B ofF
om|ek BlES Uetdlth HakRol A9 4A41d 5 Holl 73
=2 HEE Helon, 2279 B9 o5 ALl
90% olFe] =2 HlE&S Hol= AR Yyt H24
9 A% & A Aol 1% whe 92 Hl&S

2e) wh 7k ol 20%7} WA ek,

o &t

M

1. HA Molg &M

B Aol 44lRl) e SRS o] gale] 4]
oJBS  Hpmum ABY uel zistgion,
Lee(2003)2] Tekiie] 4 EH Aol ME % 213} 41%
& Bugh vt Qlek. o] F FIt 650 E JHY wetow,

G oheoR v, Feka), AXet, Wak, w2
ojupeobAiulat & EIskGlal,  HiS(Brassica
campestris), T-(Raphanus sativus), 11, 244 59 52}
== AR Aem Husigith & At RiRolA gelE
YR Yol g 7HAa, w3, F3, w3k}, An)i),
Az, vk, olEnlol, FHBRE Sa, 13, 7
A Solgith el HRA AAMERE ARl A2
Qste] ol ool A HlEA 5 i,

T, Kim(2007) ©A] ko] g ol 21914
7| ®H(microhistological technique)& E3s}o] 2]o]&o] 3t
Q75 5 v Lot ASIHRL AAB ] tg o1
olmz R Az ATels wmE 4 gl T, A2
A= 2EFTF68.85%E 7MY w2 HlES HelL
HIHR7F 30.23% 5 K QItH(Table 6). 71 & S AlE1} oF
A A& 0.01%9] ofF W& HlgS HItHTable 6).

o3t A¥= Hofmann e al.(1988)2] AG3st AAH
PRI SN e BEINAReR 7
g 2 9lg Aoltt. Jel el ERnehol] g
o]l A= Concentrate feeders® G-55}31 QITHXu, 1981;
Hudson, 1985; Sheng, 1992; Cooke and Farrell, 1998;
Zhang, 2000; Guo and Zhang, 2005).
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2. X|gd Mo|g 24 T8 Ho|2 YAk Aoz Az Fxae o] 4
T 22T 5(48.39%) 7 15(9.73%)°] F8 #olAE

A Aoz BluoMe A= AURGT Het 2 A QS AR 7H(58.97%) 3 A2(61.15%)0= &
HiE RAE Hustged, HebgE A AL HaRo] b el AgS Hollk Aow ®ug u
= AL o] molA o] S uh of Aee] AUt gick olefgt A 4B o] WE Ao]Ee] Xo] ] A
Aoshs AEde B2 Zlow addn aou s b g Qo] A8k AdH folo] 7]Qlet Ao&

907 oY(147.28¢)3% el Mehdhe FRAde] Baw 4
o|=2] AH279g)0] Uhe- ol M} BT A4S o] 9
A= F71HAR1 A7 Dash Aojet Azt =il A
L o olela AE7 AsRY HAMEE Tolo] that
A7F =B v glar, g o) 107 A& A sk
=38%t Sika AMS(Cervus nippon)?] AFojA= A& T2
Aej2] 2] et Ae) AR it 9eS
X 313} v} 9JtKSeiki and Hironori, 2007). E3}F FZh| =1
o}9] sclerophyll forest} Hoj$-Hof A]243}= Rusa
deer(C. timorensis russa)?] QA AT = B LA T}o] A
A % Aoje] 9] urek hE S BRh sl
tH(De garine-wichatisky ef al., 2005).

AR Bgao] T Holo] Hlmo|Al AL Ho 7}
e Ll

2 Yepgtouy A5doe 7MY A2 AR S A4
Sl AR YEtTh ALH 7H

Adzshe 7HA1EH A,

5, AR K], sHhe] sAee A 54+

okl Ee ASS AR Ao ARl $HH Guo and
Zhang(2005)9] F=raret o] A A7 S o] &3t 40]
2 2] 2R, o A9 423 57%, o8] A9 393}
52%, 7129 A 373 50%, 1223 ALo] A9 263
35%0) B AMSHE AoR Bag v ok T3 A
HE Ao|&o] fo|3t 20| & Ho|A & gAYt B, o=
293l Zhgole fARH w2 S Hla ARdle
Tadte A4S Bk olee satmehe} ek
o] A Aol AT S HBAe] 7|ele Ao
2 A7V 4 91 Aolth. 3, AEE AEH| mE Al
2o} ulael AL o] A9 BIFR(S0.57%)7F 7HE %7,
o]29] Ao 2HE2(92.88%)71 7HY A, 71 Ao m
< A (2EF 58.22%; S A= 21.76%; Wi
19.99%:; F2] A& 0.06%)0] ILEA|, AL A ZH=
(98.77%)7} 714 %27 Urebth(Table 8). o] @H=iteh]
7b Folle A4, A5 Aolle A4 Ea AR
ol &= F714d 4] ¥ (intermediate feeders)?] E4-& Hol&= 7
olet SHAck. 53, BT 2844 ] 5L Holk A
& B AR AEE0] 2ol MAs= A7l o5

gh=atety = A AR e Aol whel ot
Hpou AAHew & o, SR 717t
1418 (concentrate feeders)] 7S HolF9]
Aol FHeHA 23 ST T = A
si917] o] wrh Yo Aol gaos

FHA] et R A Aet g
22 Astod Fa% AR A3

ALl 2
= 3Al&= LTER(16000-16001-2) % KEITI(403-112
-005)9] Aoz o]Fojxon oo FARFUTE

o

20
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