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ABSTRACT

This study was conducted to investigate the effect of feeding systems on feed intake, weight gain, and fawn performance (Cervus
canadensis) and estimation of grazing intensity in Elk doe at pasture. A sixteen Elk doe about 236.2 kg were randomly assigned to
two feeding treatments. The treatment consisted of a barn feeding system (BF) and grazing at pasture (GR), and pasture was mainly
composed of tall fescue, orchard grass, and Kentucky bluegrass. The moisture content of pasture was 19.51~22.61%, which was
similar during experimental periods. The crude protein content was significantly higher from June to July (p<0.05). The contents of
neutral detergent fiber and acid detergent fiber ranged 53.65~60.18%, and 26.08~29.10%, respectively. There were no significant
differences between feeding systems on supplementary feed intake, but the roughage and total dry matter intake showed significant
differences between treatment groups (p<0.05), except for May. In August, roughage intake was dramatically decreased in the GR
group due to summer environmental changes. On the other hand, the higher intake of roughage in September might be related to
nutrient intake for mammals. There was no difference in body weight between treatment groups, but the fawn performance was
significantly higher in the GR group (p<0.05). These results might be suggested that grazing elk doe might positively affect fawn
growth. However, it is considered that BF might increase the deer weaning rate during the parturition period, since the lower weaning
rate in the GR group compared to the BF group. The grazing intensity of Elk doe was increased from May to July and decreased
in August, which was influenced by pasture productivity. The average grazing intensity of Elk doe was found to be 15 heads/ha,
which might be controlled by supplementary feeding. Further studies needed that mixed sowing methods and fertilization management

in old grazing pastures for improved pasture productivity.
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AlAskE QIgt EX|9] T/t BAMES FAloks FoFA
SAAARIC R Qlsf Leuete] ZAHAL A|&A 07 ZHAst
3L Q= FAlolck ESE A 7R3 2AHA F @A wEE
W FHL oF 5% QIR 2A|Y ol8% AxFH Agoltt
(MAFRA, 2016). wehA] 7 7ks3t 2X]9F f54HA] 52 &8

oF7] 3t AR EREATO]| Thgh o] F715kal It Rosenthal
et al., 2012; Garcia et al., 2013). 7]&9] HIEALSS oF 53
WA ZAE FAlek=T] F83t 9IS o, 2AE X3’ 3
AEA9] o] =28 FChMacdougall and Turkington,
2007). £9], HIEEE2 ZAZ2HH toist RARE H3okL
o]l B a3t tofst JUAE TS 4= Uth(Pearson et al.,

2006; Loor et al., 2016). o] A7of|A] HEEARR-2 AR AR H.

*Corresponding author: Kwan Woo Kim, Animal Genetic Resources Research Center, National Institute of Animal Science, RDA, Hamyang,
50000, Korea, Tel: +82-55-960-3541, Fax: +82-55-960-3590, E-mail: bgring@korea.kr

- 250 -



Grazing deer doe at pasture

o SAFE FIAPIAL 1719] A ¢3 APARE ST
thal H 1519t Lee et al., 2019; Kim et al., 2020). ESE HA]
0 e} BNhES A1 (Yang et al., 2017), H4xolA
A520] ol fFret YFFAFe] S7FAFH(Hwangbo, 2015). 1
U}, ARZAE o8] gt W7 |E) ARAIEAR] 7|5t
o] =07 R E9] 7oA WEARSE 7Hslal = A%
o]t}(Lee et al., 2017).

7159 S feMe 55 EYRd € US4 5 U
gt 845 T 7ierldo] BRsit E3], 7159 W Al g
730 F= FA] 27| flsirl= A8t HEAEE fAlsKE A
o] a5t W= re R0 R QRl 7159 AEYAE 7
AAATIL A B8} 5 2500 vlAls FEE Soket(Ferretti
et al., 2015; Riesch et al., 2019). o]&3F == =2 X]9]
AP A0 A 2 R Hsjet TRt TRio]
UK Moon et al., 2015). £3], e} Z:2 AR H2o|A]2]
WEARSE 715 7 RS B9l ZA]0l8/d0l Apdo] Ayt &
E0] =} gvrdo g, WREX|o] YAt B A=
oflis WA AAI6] SoteH, A=0] oAl ABAbdat
oA o] ZrIste] BTt Eofdti(Yun et al., 2018).
T3 HFALRS] Hole HE55 YFAE 35010 7159 W
Brs gt 2EsK=t] E2= & 5= AUTHRu et al., 2003;
Bovolenta et al., 2013).

Al Z7EAE(intermediate) Tt $=F 341 E (browsers) 2]
ARG 7173 0B, REAR ol84o] Fof AjEA °
OIS &85t HI=0] AgsItHHofmann, 1989; Gang et al.,
2011, TR A BER AL B2 AR 4332 Aol
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7h 3w, Ao =} £F, A2 5Ol Zfol7t 917] wizel,
o= Hloget A idlo] LRk} (Moon et al., 2015; Lee et al., 2019).
IE3E A0 HiEo|| IR A= 52 AA(Cervus canadensis) St
HZ o2 AP=lom, ARGl gt A= ALY HFet
Agoltt. weba] 2 Aks Fiold F2 ARSSke 4 S
= ol8so] ol e Aibd HigkE ERlshl, Sl WA
o] L ibdol mE WSS 85l fIste] =Sl

II. M=z 3 2

1. SAPIE 2 AR

£ AF2 2018 49RE 997 F s/HE AEEE E
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FE HolFlrh SAVISES 71S-RaR A oA AR =
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S BAJBle] AMBBIOT, YEAR KGRI AR BRI
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Fig. 1. Mean monthly changes of temperature (A) and precipitation (B) during experimental period. Mean data are

presented as meat = S.D.
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Table 1. Chemical composition of concentrate and mixed hay'

Item Concentrate Mixed hay
Dry matter, % 85.88 82.57
........................................... %OfDM
Crude protein 18.84 10.64
Ether extract 3.87 1.95
Crude ash 7.65 5.49
Neural detergent fiber 38.24 57.70
Acid detergent fiber 19.88 31.69

! Mixed hay consisted of Italian ryegrass, tall fascue and orchard grass

T4 vi7FRIAV o] niAE 3709] B ollA] 45 ZHE0R &
FE0 R FgYelyom, HIER] WA 7z} 720001 ZP),
7520m(2¥ B 9 9813m(3¥ HEHE AL WERA=
349 opdH EHAT 0] 71 EnEAEA 2FE2 E
FATHF 50%), QAR=TERA(CF 10%), ZAE7] EF12kF
5%)<t 1], Hlggo] 5 of2FE =01 AR E A
g AP 71sSE /PEACIRI(Bm x 6m)oflA] ARSI om, &
Alao= o[ EQl glo|aEks, ERAT P QA= JEkA
5o] Z9kE SHZE FAIRE Fofolith s AEE F A
T 2E 19 13)(09:00) #HZE] 1.0%= Agkgolsio] H4Z]
£ feolylon, 2 Ao A8 s5AE 9 29kdxo] gbt
AR B4 A= Table 13} 2tk

n

Al OIAKSO| MEZF ZA=F 2 HAIMK XA}

W AREO] AR AR WU AT $0 SAlolE o]
AEAS: o]83lo] AWASIY O (Stockdale, 1984), /\}/\]-iiﬂ—?
o] iz AFFE AR i Foigt I A & E2 AR
] Aoz AXISINH

>~

O

O

DMI(kgd ') =
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Nmber of grazing days

D] xarea(ha)
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2GS SIS ARE ARARE ARIH] 242 9
sto] ARE E471E ool Imm Yol B 7hsSt 2712
F4| & GudE B4 ol gotgint. WHE=A9] AR Bt
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A2 AOAC (AOAG, 2005) Bo]l Z310] AAJsI oM, Z4A]
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EAA 92 ASE SAS program (Ver. 9.4, SAS Institute, (5.98~12.49%)= =A| UeP O™ (Hwangbo et al., 2007), B
Cary, NC, USA)9] Student’s t-testS- 0]-85}0] 95% AlZ|430] ZA]9K(13.5~18.1%)= AR HAE HEUTHLee et al.,
A AZ5Ie) HiE2X]0] Y| AR, ARV ER] 2 HIEEO)| 2019). ZAYI} Z3)E %1';%8 Z¥7F 2.10~5.21%3F 5.89~
st TAH AZ2 SAS program (Ver. 9.4, SAS Institute, 10.25%2 oFxAo|A9] 2AM} SHEK5.7~7.1)F X3 F=F
Cary, NC, USA)9] AutA19 % & (General Linear Model)29] At (7.3~13.58)XEc} LA b}ﬂ-‘,&gb}, 7re2 ZAE Aa) _Lﬂ‘ﬂ
+4(Analysis of Vanatlon)— ol-gslo] H5st o, Ao o] EokA o AFAe} FARE AEA HIlE Hola
FHgo] gt tsH|w= Duncan®] tESAEHS o]89)9] THYun et al, 2018; Seong et al., 2016). W==A|9] NDFQ‘r
95% AlZ]aEoll A 7450}@‘%<0 05). ADFSFEES ZF7} 53.65~60.18%3}F 26.08~29.10%% oA
9} 9ARE £=4E YERJITKChae et al., 2015; Lee et al.,
2019), QibEoE, YE2A) JPHRE 20| T4 AL

m. Za ¥ ¥ Z2o| YAl 5o T8 G TH=TKKi et al, 2017).
£ Aol AHGE HEAL AREAE T ARRAR o]
1. AL M2 WEEX|Q| 2E AlE7tX| H|W o] s Alopxg FV/dH ofRA|HT /dEe] o =4 <F

wEzAe] Q8 ARl BaE EaAe] pEgge oo e ASE ARE

19.51~22.61%% 7|7+ Z9F QASIA] LFEFOH(Table 2),

7reAz 22 229 ARdEo] ZIRKE= o)A 1 Ae} 2. MM M2 AT AUARSO| MEEf SH|ZF 2 HAIM
AR Moon et al., 2015). HE2A] _,] ZTPA] SEEO. 6~ A H|W

790 feFoR E3koM(p<0.01), WE/IZF U 12.53~ 95 QM5O A7|7HES U ABAZES. Figure 2]
16.23%°] W2 HERh=t, O]:ZZ]—‘;= gos& OAGTHL  UERHolt 2R & ARYEEe. 5918 Aolsti

Table 2. Seasonal changes of herbage mass and chemical composition at grazing pasture

Item May June July August September SEM p-value
Dry matter, % 2242 2261 22.80 20.57 19.51 1.472 0.412
........................................... %Of DM
Crude protein 12.53° 16.23* 15.83* 13.30° 14.44° 0.688 0.004
Ether extract 2.61° 2.10° 521° 491° 456 0.268 <.001
Crude ash 5.89° 7.20% 7.19% 8.54° 10.25° 0.445 <.001
NDF 56.46™ 56.53%® 52.56 60.18° 53.65° 1.657 0.034
ADF 27.54 27.64 27.64 29.10 26.08 0.982 0.352

NDF, neural detergent fiber; ADF, acid detergent fiber
SEM, standard error of the mean
*® Means with different superscript letters are significantly different (P<0.05)

A Concentrate intake B Forage intake c Total dry mtter intake
34 mm Barn feeding ns ns ns 64 mm Barn leedmg 84 mm Barn feeding 5
B3 Grazing . I L = Grazmg @8 Grazing [ (o E3
s N s
> _ns ns > 26 !
E 2_ — g 4_ E L.
=] )] L =] &= ;
£ X X 4-
o @ 0
- x _
I 14 S 24 I ]
£ = H £ 24
0- T T T T - [y | 0- T T T T -
May Jun Jul Aug Sep May Jun u Aug Sep May Jun Jul Aug Sep

Fig. 2. Seasonal changes of concentrate (A), forage (B), and total dry matter intake (C) in Elk doe by different feeding
systems. Data are presented as meat + S.D. Symbols denote statistical significance between groups (ns, not

significant; * p{0.05; ** 0.01).
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AP 7+ FoAR]1 Ajo|E BHoERIth(p<0.05). & A3oflA
EAFRC] Aol SERE 529 oF 8110 kS wk
Ao g AmEr: 59] 89 GRA Y] FAR AdFfEe] 34
AasIE, ol o5 o] A5t Rlo] kS A
2 AlgEch $2 Aok =R 5 7897 B2t 9
doj| vlsf] w3, o] Al7] FARt ] Alo7h iRt A
o= ZALEQIHHFig. 2). o Aol ojEA stards) 9 7}
FO= Qlof| WA AlRAY o] FA45] 45k (Chae et
al., 2015; Kim et al., 2016), AERAJAHY 49} SEL 0] AF
SO0 QRt 7159 AEHIAE HHE A AT HAAE
4= kL B sH9Iti(Seong et al., 2016). 2 AAToflA 847 W
& Al AT Aae Sl e R Qs IARE 7}
oA Alx AiHdo] Asal7] HhEo = Alast):. T3
8~9UE AFO| ZH7IIEO R, GRAZ oA 8¢ FE3t A%
20] FHE 9 ARAFEC] S7IE olojxl o= AlaHt
(p<0.05). ¥ oA FAKES] AEHFFE WE7I7H AR
£ 990l FAskA] g YASHA AAIEIRET, ol Ao
w2 AHAEEE] Ajo] & Aledr: ARG AEHAE ok =
2, YEARl pAlGolA = A} ASHHs Gde] 11 &
3} o} 58] A vehd 9] dolrt R 7Rt Ao
A YERdTH(Blaxter et al., 1974; Suttie et al., 1983). 3L 9
HEE ARG WE7I7E AR whee] o] Al7| ARG Als
I o] F45] A4S H1%|QCHFennessy et al,

o rfo Y

lo

1980; Kay and Staines, 1981). 124, YA oA 9&71A|
AZ-S 5P, AR Aol wet ZR7IRE ARER= o|A|
7} =718} Bovolenta et al. (2013)2 FASS] F9- T-57191
97| AEAEFIES A FABIAL 109 T o] %2 AAls] A
Yol BATY HuAGT, B ATATI R4
O Tel, B 801 AKE S e A AR Holo]
ofgk 7. 20| -BolaliL Al Hrie o] )
O}, chromic marker 52 E9F SUIHETE 24%7HK] Aok
ofx] o} drjal B rs|giWalters and Evans, 1979; Stockdale and
King, 1983; Kim and Kim, 1994). ©le]], Stockdale (1985)2 Ht} A2}
SHA AAlES B7sE] sl askeat A8, olvA7t 5
= HHdsto] RS HASke WS ARSI 18 s A
oA WA W A8kg2 Scke A oPd 52 #AIE <
Sff - ] whzoll, ke 249 Mg wEh AP 2
T a3leS FIBHAY Al ARXBES Eet as
5= WA WIsk= Zlo] /Y AR AmHC

2 ARolA] AR} AR O W A PAREO] AR
Az E=5 Al A2 21 Zo|7F LeRdA] 29kt (Table
3). 1=u, A=Y e AAAISS FABIIoH, GRAZ ]
Ol Al AlFo| BFA 2R =4 Ul th(p<0.05). 023t 4
= HEARSO] A A5 382 FFE A= A=
AL Hwangbo (2015)= S640] WEARS: A] A152] AJA|
AT LFSA—C] APRPAREOY BIs] FoF o g Erial Hals)

Table 3. Effects of feeding systems on body weight changes, reproductive performance of Elk doe and fawn

Item Barn feeding Grazing p-value
Body weight, kg
Initial body weight 225.00 + 10.46 232.38 + 13.90 0.250
Final body weight 23743 + 9.93 242.25 + 12.33 0.424
Average daily gain 12.71 + 13.44 9.88 + 11.14 0.662
Fawn’s performance
Birth weight, kg 15.87 £ 1.67 15.28 + 2.90 0.674
Live weight at 3 months, kg 62.33 + 10.89 78.33 + 3.06 0.046
Average daily gain, g/day 0.52 £ 0.11 0.69 + 0.03 0.028
Weaning rate, % 100 50 -

Data expressed as mean £ S.D.

Table 4. Estimated grazing intensity affected by pasture productivity and dry matter intake of Elk doe at grazing pasture

Item May June July August  September SEM p-value
Pasture productivity (kg/ha) 2329.20° 1462.05¢  2160.36™  499.24¢ 1756.91 160.64 <.001

Pasture dry matter intake be be b c a

(ke/month/head) 83.37 73.32 88.80 57.95 122.26 8.43 0.004

Estimated grazing intensity(head/ha) 22a 16b 20ab 7d 12¢ 1.39 <.001

SEM, Standard error of the mean

*® Means with different superscript letters are significantly different (P<0.05)

- 254 -



Grazing deer doe at pasture

=g, 22]9] Ane} AL ESE Bovolenta et al. (2013)
< PAIEE] B Al ZR7II0] AoldeE B W Ia T
T, S gl fo] Sk, HEARS] gole A=
AFSAFS S7HRASTRL Harslgict 8y, 98] Aol
A o8- GRAZHOIA RA U=t o= J=d=REt
£ o9 Z/R5Y 5ol FTFS T2 Z0E AlgHr]. & o+
oflA BAIE A PARGE AR} 1~24F0 2 3Efo ek HH
o] ¥X] flgkor, WA] W ASTRE AA| viRIsialr] whzel
Af71el] Higt ZRIL7] Fo] TR of= WEARS Alo] ofH]
9] Z{5Y, ZFE7] 4 7|99 tiet F28 52 olF= <lsf
olfe0] AFer YUtk ol AFER} FASIAH
(Shelton, 1978; Greyling, 2000). W=t HAES BEo= 74
o= &5 HojlA 29t 27|ol= AR B9l olfeS =
o= Zlo] WS Z o= AbmEH, HHEA] WollA &9t A] ZH
7490l Sl AR &2 AEE ol8slal RS EolF
£ o] ol I Ul B2 & 5 U2 ZoE ud

=1

N

o

3. 23 YABOl MY WSUE Y

B Aol Ak g AR AEEFRES ol8st
of ALK A= FAES] A B Table 49F 2t} ARz
9 MM 5¢ ol% A} Facle AHFE HoFlow
(P<0.001), & 229 L8 ABHFHFS 9¥ol 7F =4 Y
EPATHp<0.01). Al A4} ABAFH 5 EH0= 2|
8¥olli= F45] TASIH: olF EYE HEALE 753 2
I == B 155/ha® VR Om, ARRS] Aido] 7t
=2 590 225/haZ 7Y =901 8Doll= 75/haE 7Y W
Al Yepdth(p<0.001). o]2idt A3k= vt QXS Dama dama)
9] WEALQ05ha)Erls FAHoREE A UEgou
(Bovolenta et al., 2013), THIAKES] 4$- 40~50kg Q2 F=
E359 AAe7E 4~5u1Q1 He 1S o A AR B
BTt o =A Ueid Z0E AlmEnh £ Aol gkt
9o Al il HEEe] STkl oY, WA= 1659
A 1252 7451995, ol 29 Al BT} weo)
Y= AoE AlgHt UEYTE duikdog 2X|9] Az, A
B 50 IS vt UEAY Al AERS Brloks
2 FokAgL 259 Hlg, EWE 9 23 Hago] 52
229 P8 Hrlsk= ZQ3F Q40| Hendrickson
and Minson, 1980). & Al&ojxj HEIME 2.9 Q5] ZHo]
Bolgh 22|9] PAFES o] 85I, ol A3l ¥F2 2
Al Hol Al BAREO] S7HETH AR $7ke0l B 2 B¢
R tha 2 S9ET webA 3R IR 78 Al

L 240 723 Wi} W 750) GRS W AR
7o) Wag HoE AR, B, WO B A B4

29 ol GOkt TIYS WA A HARE B
% ] i) $EAEE 28T 4 UckRu et al., 2003). o}
ehi] 89 o} WEAErt F25) gasiel] e, o] A7 B
FARY Folre ZMIA WEYES 2SI Zo] WA
Aoz Atk

ol Q7o AL ARG WEFEL 2134 ha 92
AFETE =A YERFE=T(Lee et al., 2019), o= AES] AL
3} 2o Q= R0z ARE. 9] Aol ASH WE2A
= 7VEAR Al e fasn @ £ 5t
a2 st Pargo] asp] uiEel] o] Holx]
ofl B4V FAIZ 9ol 1t} wfte] o] BRstekKim and
Choung, 1996). b, JA]0] Expgiat 71g2)2] vl
B 52 B9 24 B8HS Y 4 U At k0w
"9 Aoz AREr

V. 29

E A7= A FAE(Cervus canadensis)S] ARSHFA0] o
= AR, s 9 A1) Aol Tl S Sl
T A RS 2] Sfsle] SRE B Al A8
B RIS 3494 AT IS 165(BFAE ¢ 2362 +
157 kpy® o1gslgton], WEZAL 39 ol B HAT 9
20 74 EoEARA 2ETHE B HAKE S0%), OXE
TEACF 10%), 7] BT 5%} 3, viego] S0
TIEIE. HEEAS] SRS 19.51~22.61%= W=7t
SRE AR, e A2 6Tl folH o=
Uehtth. 24t 200 B 182 248 B4 7RI
O, NDF2} ADFEE 217} 53.65~60.18%3 26.08~29.10%
2 AR AR7ITEERE B3AE AR 9EE At
Afolel FoIFR1 Afo|7F UERA] eigkot, AR} & A=A
T 58S ALfslaL Azl Afelel] w2l Aot Uebgdtt
(p<0.05). 53] 8€oll= GRAZ|F] FALR 5ol G431 2
a9t AEE SHslel mE Ae= Al Hhd, 94
EFE 5l FE5 JYRE AFIBP] A8l AlRAFEe] 34
3] S7FIRIEE. %2 IollA] ARES] Al AR A
olg Hlom, ol AVt A=2| ol H 77| mE
FFS T2 Zos AlrE:

= ARollM ARkl wE A AR A oA A
o7} YERFA] koL, GRAF N A=2] FEC] BiE
A02 BT T2, GRAEOIA BFAEE] Hl3) W2
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olf-&o] Uit B9t AF ARREE B9 olf-ES =05
Zlo] "Qagt ZloF =, FA] Yo Eat A] l‘ﬂ'—‘l'l‘ﬁao]
U= AP =2 REE 013@3’— WEAEE o5 = 20|
OlfEZ P Hl Z22 & 5 & A= Amstt 4
3 AR HEA T BT 155/haZ YERg=T), ol o
a} QA Dama dama)]| ¥l = AlFTE] =4 Ve o,
A ARGl vl W FAIE HofFqlth ol2et A=
71d%A) o] 80T Q5| ALx0] AJAkAo] 744Gt AulE AlEE]
o =

o, Sho g WEzAle] Sy} 71 d2Ale] vl & 5

3 24 &2 w2 o Qe A FEeR dad e
2 At
V. AL
2 =2 T8 ATARIEHAE - Aee] 8 o8- 7
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