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HEEESEREREEY. AT CP TRARK, AEEMHEF NDF W ADF WNESBRES. FF
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Abstract In this study. the contents of 8 nutrients (CP, NDF, ADF, IVDDM, Ca. P. Na,

E) were measured for the twigs and leaves of 14 browse species, sedges, {orbs, ferns and the
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bark of Ulmus spp. + collected in the sputhern Xiao Xingan Mountains. northeastern China,
from 1851 to 1992. The results show that there was a significant difllerence in the content of
those 8 nutrients for each forage item(P<<7U. 05). The seasonal content of crude protein was
highest and lowest in the leaves and the twigs of browses, respectively. The seasonal content
of neutral and acid detergent fiber t NDF and ADF ) reached highest 1n the hrowse twigs, and
decreased 1o the lowest level in forbs. The seasonal content of calcium was highest in the
browse twigs and forbs, and lowest in the sedges. For the potassium, it was highest 1n the
{orbs and ferns, and lowest in the browse twigs. The seasonal content of phophorus and sodi-
um changed greatly, and showed no consistant patterns in each forage item.

The c¢autent of crude pratein showed alittle seasonal variation in the browse twigs. but it .
decreased continuously in the browse leaves, sedges, forbs and ferns, from spring to autumn.
Each {orage item had lower content of WDF and ADF in spring than in other seasons. There
was a decreasing trend in the content of potassivm while different seasonal pattern of change
existed in the content of calcium. potassium and sodium for each [orage item from spring to
winter. The #n wmizro digestible dry matter was positively and negatively related to the content

of crude protein and ADF, respectively.
Key words: Cervus eluphus, Capreolus capreofus . forage plants. nutritional quality.

I BB (Certrs elaphus) TR (Capreolus capreofus ) BRRIENRER HE LS HEHFRSSK
frEGERZDD. RYHEREEVNEXNHNNSEEST EENE M. EH. mEaEy
EBERREMNSTSHFNN TRELHFBANENEFIRAFEESEL. ATEHHR
TE. A, EEYETFH T ERMBLFEYSEYHEREEREY  EEAFMIET
AT EFTHRBHHEREOFR S THREEE. TXELEARRETHEY
EIEEHE A R R R W LS M T RE .

FEHEHEE RARAITFH EEERR I PR RAHCEREATE . A
EWSEMRESEDTEEE RS SREMMEERT 577, FiTSEM R MEY
W TR bR ST EBERA S T EAMELRR,

1 BRSHE
1.1 ERHE R A A &

R R R ETHETNESER S DEMRNRED. BB TRETEY
Izl . RIS BB (128740 ~129°25" E, 45°43" ~46°46° N) . SR EH i T
WA, EEH N 30000 hm*, BEFHEHHIKRUGE . THEE 600 m, EEE Mg
HEIK R, LA FRTR SRR #R A £,

AT 19917 H.¢ .11 BRI 19924 1 B.3 A.5 BRE. MR E1%
T 20 fKREWY. BEERFAMTEHELUERENSFHESESEER. BT W
B HFHEAEDRSBETERSWE. EEESHOE 1 #. EWF L Carer callitir
chos) . BEEE B (C. campylorhing) (YR EE (O, Hanceolara ) T 15 B (O, sderosticta): JF
FTEMGER EGSE R B EE Orulir cormendara) . B ECaltha palustris) . & TE
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( Agrimoma plasa) . BRI B CAnemune reddeenc ', 55 EE NV eronica sibirecad, T 10
B Vicda crucca )« IR T (Cwdlia Aastarad. TEE R Mojnchomam b loliem ) ; BEAE AL
3 B BERE  Preridium aguidvun) VB EREF ( Adiantum  peduwtun}  TE 38 B BB CAthvriem weros-
tichoides ). B ZEHE L B Dryupters crassivhizoma Y, HEPEERLE 70 CHE 48 h IEIEE. BEAT
mp ok EE LU

1.2 feEHERE SRR S S BE

AUl EREMNERB P CP M ER. M Van Soest M EH Y b i NDF 1
ADF & &. AETRECEERMEMED P Na K. Ca 5. HtEaX%AEr 582, &
AR 2 PP ITEE.

1.3 ¥R ST

¥AEMSKITF rthiE RN R UEEN T E200. €7 2000 BFREEER
B iEs s, R, WREYMEEEHE .

? H5R

14 Fhfa]EHE R A8 # B9 «(CP.NDF  ADF Ca, P Na KOl g4 B I0E 1.

AEEMHPCPHMESEBTRE (0. 72%~26. 20 MERFPCPHNEHE
(5. 45% ~A, 20% B HHL IR TR EEEE M 0. 167 ~28 8% (E 1-Ay, £ &F. i
¢ Betula sp. ), W(Selix sp. ¥ FiF (6. 18% F 6. 40" YW Tilie mandshurica). ¥ Popu-
Jus sp, Y33, 182 F] 30. 88" T X HETTM CP: H2E. FH T Arer trgmentosum Y | YR
T F 7. 56", 6. 94 % fll 6. 750, ) LEB#Int (23, 2580 CP S RF S PFE . HIILhn
{ Acanthopanax senticosus) . e T (Swriga amurcnsis YT FL (A, 880 F0 A, gan 0y, 1L B HE
m 413, 3% CP S BE: X F. B# ¥ (Arela claray, WM. HEHBRHCP 5 &
B (9. 77% ., 779901 7. 803 1. W R T (Viburnum sargent) . BEFTHE R CP M
BHE, DAWR U lmus sp YEHR CP S B3 97% 0, TTZLW Pinws korafensis Y 3214 FE
(Quercus mongolica BT EHFHE &R CP7. L% A 7. 66%, KEHEWFEZPH CPHMNE
SRR T, R D ENE YRR P> 050, T AR EWEI S R R
ERE L R CP & B MWERFIRE RB R, B B EMEWER P U, M
H1-ARaFL,. #F . KFE. HEPCP FE METHBEE ) TLE, K. & 52F
CPHIESEER. . ARERKALBPENRNAER >0 00, MELFEGELEWHMESR
(P05, REEE.E.FE. RPN EE FRAENTERENRBERECPHE
B EERAL--2E2R. EAEIMHREEWHRZHERITTRE L0053,

F A RSP NDF #1 ADF (03 & 873, 53% ~83. 595 Fl 34, 1% ~ 65, 287,
¥iEp. midER AR ¥ % § ¥ 4 NDF f1 ADF #7 & & (40, 24% ~57, 19% 0 20, 550, ~
42, 02% VRAECLE 1-B,C, W+ NDF fl ADF MSBEEESRMI. BREHEmH
&4 REREEY S NDF Ml ADF S BENEFEFARFTEEMSE. WE 1-B.CHE
. AR & NDF fT ADF /1 3 BESFH L hE ] R RER I T 56
FEHEY T NDF f1 ADF SREEFWTHEREE. 2SS ROEN. AxEhx
% % NDF 1 ADF §1 & BT 5509 B (2 (L P30, 050, {H £ 7EF 5 A9 Bl 2 5 (17
0.05): MARAMEH BE FERRUFEREL REFELES NDF #1 ADF W EERALB
EFRETETLP<0 05, HATFERENEREZS(P>0.05),


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

272 £

&t
1
=i

16 &

Y

R )
=
-
——u
——
ir]
"
——
il e—
n
ir
[S——1
I——i
——y
=
n_ =
™
[ ——
.-
=%
A ——
L) —dn
—_— iy [
—_——

—_—

El
b
<
g
™)
=
b3
e
o

=
[
———————
Y,
[T
———ar
el
_—
e
—
— ‘
e —y-Y
——s
—_—
—
G
BAEE,
e
:n o= o
—
[y
|—=
e
et
——
=
———ano
—s
—an
p——
—_—r
——
——

Bl SEMREsEy SRS mT /O TEED
Fig.1 Seasonal content of nutrients in red deer and roe deer forages{an the dry matter basis)
A:CP, B:NDF. C:ADF, D:Ca, E\FP, F:Na. G:K
a AR AR, b AR, o EH, R EAFERE, o B2, [ R E
a.b.c.d.e.f represent the browse twigs, browse leaves, sedges. farbs.

ferns and farage browses, resectively

AFEHPHEAAERERPEREPCap) W F 5 B B & (0.674% ~1. 646% H
0.769%~2.843%), BEEF Ca IS RBEMW0.257% ~0. 372%). WNEFRHFE, 568
EHPCa NS BEEMKEY, MEFEH+ Ca g BAMBREHE 1-D).

FF, FRFAPESEULBEET PHIBE 0. 36000 0.399%), HEFPH
FEBMKO.159%); BZ, EEAFREANSTERED PSR (0. 405%H 0. 394%)>
B B R F AR Ay B (0. 297 YO MIBRAL (0. 281%); TP, FRFVEREFPHY
B0 4209 HBHE T & H 8 8 # 0.280%~0.335%). AEEWHEISPHE
BELXRKBERMO.126%), HEL£FEA AMEHPPHIEW INKNEHTHEHES
(0. 297 % ~0.335% ) WEH 1-E),
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ME 1-F e 0L, 3, EEMBED Na 1 &8 (187. 66 pg/g 1 200. 99 pg/g B
AREHEFMERESTEREF Napy F B 113, 34 pe/g 1 93. 66 pg/g B BE.
E Rk Na 8144, 85 pe/p PR EF HEHREHE® (172, 17 pe/e~184. 53 pgigds B
ZF, ERAEMAEERFE S Na 9 F B (304, 40 pg/e) BF B S F H B S ¥ (121 37~
126.59 pg/g). TEFE.HKE, FRFTHMTEREH Na (9 F B EMKEN . MEEM KA
FNa S EE2EMEY ATEYHETP NapwEESEBETFTHEERT, MEERNF
Na ) B8R,

ME 1-G REIR. EREMTERNEL RFEEPTK NEER (2. 819%~3. 910%H
2.712% ~3. 389 ) P B B FH & EHEM (0. 691 % ~2.231% ). NBFEFE R FER L F.
FEREEEY T KSR ETRER,

I fE £ 50 TE) L L 1 9 4R b T B fe B AVDDMD SR EHE Y CP #1 ADF 85638
EFFR 1.2,

AFE 1.2 84 . IR LEATHEDHFY 1VDDM 5 CP fil ADF TEEMHLXE
yh, SEF RN EEHEEEYN IVDDM 5 CP il ADF R B EFMIEHE 3 i #1% (P
0. 05},

£1 DEASHAHHNESTHRECEIVODM. Y > SEEQ (CP. )

B R AT B (ADF, o B3R XE (1990~1892)
Table 1 The correlation of in vitro digestible dry matter{1¥DDM.¥) with the crude
protein(CP. x,) and the ackd detergent fiber (ADF. x3t of red deer forages (1091 ~ 15821

15 Nl 3
E: ] B Py R 3 ;EE Faxd xR
Regession Sample Correlation
Seasons Forage tems
equaticns size coefficients
#.H.7%.% . Bk BRI EREAMTE
Spring. Summer . F1EL B Browses, twigs. Y=027.654+1.41 1y 70 0. 76"
Autumn. Wunter sedges . forbs, ferns ‘
B B ERE
#. 5.8 RN ¥=38.894+0.73 1, 33 0. 68"
Browses. sedges. forbs, ferns
.18 tE0t Browses Y= 38.584+0.77 =, 25 0. 72"
L3 % Twigs ¥Y=27.1440.91 =, 35 0. 38*
Mt H&k EREERE
N RN Y="78.68—0.73 70 —0. 72"
AR LR N “ o
Hr R R4
#.0.5% MIEA B Y=69. 15—0. 42 =z 15 —0. 58"
| Browses.sedges.forbs. ferns
F.X5.# M Browses Y=63.48—0, 32 12 26 —0. 55"
£ HE Y=h2.87—0. 35 1z a5 —Q. 46"

» #32 B 3F¥ The correlation 15 sigmficant (P<Z0, 05)
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=2 BEEDHESTHENEE(VDDM. Y ) SHEDCP. 2 )80
B SFHADF, ) BYHEXEF (19911992
Table 2 The correlation of in vitro digestible dry matter (IVDDM ¥} with the crude
protein(CP ., xy) and the acld detergent liber ¢ ADF. x;+ of roe deer forages (1591~—-15892)
[E] 5 RIS HxEH
- RS i R , . !
i Regession Sample Correlation
Season- Forage iterns . |
equations size | coeHicients
= H.B.EF L e = L o o
Spring. Summer, TREHE B’ Browses. T=33534+1.28 =, Yo 0, 48
Autumn. Winter twigs- sedges, forbs, ferns
. EE SFRE
#E.K MBERE.R | Y= 4K B2+ B4 35 0. 46"
PBrowses.sedges. lorbs. ferns
.58 1 Browses Y=50, 150, 61 =y 26 0.3oe
2 & Twigs ¥Y=31.07—0Q. 20 =y a5 0. 08
R R B ERFRER | o0 38—, 80 = 70 —0. 57"
‘ BERE K
R EE AR
.08 HEHE Y=T8 46—0. 50 1y 35 —iL BC
Browses, sedges. forbs , ferns
HF.0 % M Browses Y=77. 35—0. 48 . 26 —, RA-
v % Twigs ¥=239,80—0. 13 r. 15 —g. 156" "

+ HEFF The cotrelation 1s sigmficant ( P<0.05);
v + HFE T EF The correlation is insignificant P04, 052

3 itig

FREHHHDERABRNEET2ER, BTESRNFHEFHMWER. Hit. &8
FEHYE R AR Ty IURB AEE. — M. FEESE R REN T (LTS E 3 iR
WUIAG, HARANED OHES . Ky T e EB EERKYNENEFHER
BEE. BEHDORH. B TH. YRR, REREE S, HYARER T
e TR AT AR BB IR SR AT ) FEW AL S AR, IHEEM R AR, KRR
P S EFEEN. M THHELEASTTELSEDEBAEDY TEHE B, R
AEEHANT EE ERFNTERE RBELETHEAW S BEFEHEN FEVEL. B
HETHEAWSBHEGRE. X—~FREEH LW RERE M. EHEAE
AFEyEGEfRER. tHPEEIBTMELEE —ENEMN. IEWERRE
HXFEMDERRETENANRERE RN, EEMEME, KEHPEFCPEE
(3, 64% ~11. 48% ) G B XM (4 9% ~11. 0% 5, (B &K & §# 4 M (8. 78% ~
3 88 %) AERF T ER B 16, 51O IR EE(12. 73% 0 CP S B G T A EME (o
% 3. 3% ~15. 4%+ 12.65% ~0,98%), MERMFEF. KEAWEHF CP FBFEREL
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X — SRR A — ). M NDF IR R B Pl KA & 4 8 & (78. 0%,
(56, 3%, BRI EREMBER T GL 42O BEHBT FILEME G5B H 48. 494, 38. 0%
40, 6% F{EXETHFRLERME K RE, EERR S EM R S S EITES
EE-pcdiaidi

AMNBEHE. MEEMPHTOTETEDN S, FARMTHOMERK . EuE
HEFHEERAREEN. B, XTiAREYPT O cEZIMRTEEREHE. %
MRS AFRPT O TEETREEEDPHSTETLER . A XM RHEL
geleorel- mTREBXENSE. ARESEYAT Y TR SEELRE tHH TR
m BB A2t X Z RN,

EVFEH RS MREEEUE YR W R R Gz TEs Y i
FIEM A SER 6 S 8. AERFIHEEESXEERR T TRAMIHEEXE . LML
R AR IR L P X R S S BT A E U b EH TR EEER TP R
B, SREEMAEE e TVDDM 5 EHEH P CP M1 5 BRITEE S B H9 21 E 43
ROpA R r=0.76 1 r=0.48). SEEHE D ADF & BH 2 EHLENHEEXE
CSrEIR r=—0.72 fl r=—0.67),

LR, THANE AERESEFEMER. IMEHERASEIOER.E
H, WEREFMNTHREMEE. (H2. W M 6y 38 E F41 5 (dn CP.NDF,
ADF 3 TFHIfI A R AEE RPN T HIEERT —SHEY . T X8 o o
FWH SRE AT, X8 PSR EN SRR T TS AT . e 5
HYEEE., T AR REE R R EMYE SR, B IR A E 5
BB . BHFEH THIENRMAE. REIEEHESHE, M X e
ror. RBIEEW LEBRMITFNHNNEELWERDRTERZEN. AP ETE &3
oo PR SRR A R R AE-FIRE, Y T ERNEEY R EN SN, HEE
XEEN. HTFEREARBRE . FH. MTH—FWFHEIT.
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