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Nutrients and sheep rumen degradation dynamics of
red fescue at different growth stages
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Abstract: [Objective] The study investigated the nutrients and sheep rumen degradation dynamics of
red fescue at different growth stages. [Method) Nutrient contents of red fescue at four different growth
stages, tillering stage,jointing, flowering and maturity were measured, rumen degradation dynamic of dif-
ferent childbearing period nutrients in 6 Small Tail Han sheep with permanent ruminal cannulas was deter-
mined. [Result] 1) Nutrient contents of red fescue at different growth stages were different (P<0. 05). CP
and Ca contents decreased as the advance of the growth period while contents of DM, NDF and ADF in-
creased. P contents at flowering period were high and that at tillering stage and jointing stage had no signif-
icant difference. 2) TAA contents of red fescue at tillering stage,jointing stage,flowering stage and maturi-
ty stage respectively were 15.29%,12. 55%,10. 60% ,7. 02% s respectively. 17 amino acids gradually de-

creased as the advance of growth with the highest contents at tillering stage,and the lowest contents at ma-
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ture stage. Values of TEAA/TAA and TEAA/NEAA exhibited a “high-low-high-low” trend and values of
TAA/CP exhibited a “high-low-high” trend. 3) The degrees of difficulty in degrading red fescue nutrients

in the rumen were significant different (P<C0. 01). With the postponement of fertility,the degradation rates

of the nutrients gradually decreased (P<C0. 01) with the lowest level in tillering stage and the highest in

the maturity stage. [Conclusion] Considering the nutrients of red fescue in different growth stages,rumen

degradation dynamics and crop yield balance, mowing of red fescue in the flowering stage was recommended.

Key words: growth period;red fescue;rumen degradability

% (Red fescue) XA LAY J@ ARAFLEF
J& s TR Y, S RV RS ) AT
Jb2e Bk T b7 L 7E VT i S D AL % A A O
Mo S HAT MM ZE K R Gk B AR . 72 <RIk 4
Cf 7 IF 46 W & 5 A 1< B B IR B S 10~25
C o YR R I 0 25 5 e AR R R, 5
FHFE R E R IEESMAEREE T
BAEXFH R T A REFWME. EFXFHER
T i T 2106 HLER 4 BAT 24. 6 %0, HAT AL
RS 10060 0 28330 F 20 T IR T
IR 5, AR P 23 e 5 NG R Ak 3 &
PEVE IRy AT | ) MR AR | B A A T T X 5K
FUEAT TAFFE AR A e HOR [a] A K o BB F2
J AR A3 A5 KR R AR S A B HRGE . Rt A e X
AR KB BCE L5 M E TR B e HAE4 R E N
0 Wik it s A At AT T WESE . B AR 28 R 2P EOIR
P T ) i o % B BRI FH 2 AR B

1R

1.1 I Hh gt o

T2 50 b, A BT RS M B, M R B b TR &
112°42" ~114°14" Fdb 4F 34°16' ~34°58", J& dt. 145
RGP KA e, Ve B3 v D 2Ry B /R R R D
W 2RIV R ZEIE  H R & FR IR DT,
ARSI AE 14~ 14,3 °C, ¥ 4EF 35 % o &
640.9 mm, ICFEWY 220 d. 44 H BEFEZ) 2 400 h,
1.2 HRH&

O3 BITE 28350 4 BE I W 00 T AR L i 2
ANHERK BB, B MU TR 3 om X E] L, AEHEAR T 120
C Mt 10~15 min.gRJ5#E 70 CHt 9 h, 75 % i &1
N 24 h, FHBTJTBY AL 3 em /NEE BT RE SRR AL
M RENLE R FLAR 1 mm G . B A RSB FfR 25 B
A .

1.3 EEREFEHERR

I T R A = A B W E IR S R TR R B

e R I AT SR 15 d. BERRD R4 K

B AHIT ((305) k) WA 7K A PRI B 28 1/
EBFEE6 LM 3 .84 2 K., il EFHRSARE
13 fEde ke B K R YT 400 g KRR
Fe kLA 500 g M T B, 45 K 08:00 Fl 16:00 43 2
PRI, 1 R ROK .

FEALAR 40 pm (1Y 18 e 2R A B X 58k 8
em X 6 cm B JE R4S, i R4 LWk 8 & B0A
IEERR S R AR KR bR .65 CHET
ZlEFESH. BN 5 ¢ £4H . IACH
H 5T 5 e B Anid  BUK 8 em 2R AREME L 7E
LEFT 2 AL GE 2 AR IR ASHE AT AE . R
FIREARWBEE TRRERSE 2 h B AHME . &
1 3 — s 1@ e 48 [ 8 AR A8 1 B R0 B NI
AT RIRE B SR 6,12,16,24,36,48 F1 72 h(
ERIERM LB FE 6 f1 16 h), 22 )5 B 48 1 3% [\ 3
BHE TR HOROK e KT ik, B2 e e 4 b i iy
FKIEA S TR 1k . A 65 C HEFE rh 4k 22 48 T
ARG TR Th 2 A 30 min, FRET R4 .
1.4 MEERSHZE

2SI 2 H AT I S R S R T T
(DM) KL (CP) 45 (Ca) FIHE (P) &% H 5 A FE R
(AA) & it R R K A 1600 5 5 b Pk Uk U 2F 4k
(NDF) FIFR PEVE I £ 4E (ADF) &% 8 Van Soest
SFEU DT e . S5 R R R B ) FoR .
L5 HFMEAREFRRSBREBEENITE

95 W07 ek 7B 35 4 (DML CP . NDF) [ 45 %% [ f#
R(PYRYE Orskov Z0 A XTHE

dp=a+b(l—e—c(1)),
P=a+BXe)/(c+k),
Krredp Ky o BB BE A 25 a Ry PR R A 38 40 0
Ry R AR 53 s ¢ Ry b B I A R B AR R A/
B BRI abc i e SRR R E
PR s & Ry A S B, B O R k= — 0. 024+
0.179X (1 —e "* I f o L i 3K
1.6 HiBEAIE
FIH SAS 8. 2 X 50 B s #E 17 e 1T Ab 3



509 3

KUK T2 45 B30 A ) A2 K B B8 7R i 0% B FLoR B e At s 25 T 35

2 AR5

2.1 EFFARERKMRERHSAENT

1

i 1 Al AN R A K B Be 5 3 2 19 CPUNDE,

ADFCa.P %22 5 R £ 35 i E /K- (P<<0. 05) ,CP Fl
Ca & it B & 52240 A4 KB B i #f ik 22 30 R i 34
NDF ,ADF & i 5 48 3¢ 50 A4 K B B i 4 i 2 3 1 7
AP A S AR AR b

1 FAEEKMBELEFERBINTERESH
Table 1 Nutritive contents of red fescue at different growth stages %
IR 43 BE L &R ] TrAE SRR
Nutrient component Tillering stage Stemelongation stage Flowering stage Ripening stage
T 5 DM 91.77+0.03 b 91.6640.10 ¢ 93.26+0.01 a 93.3340.02 a
HEH CP 16.454+0.30 b 14.53+0.15 a 12.92+0.27 ¢ 7.91£0.14 d
TRk 1 Uk £F 4 ADF 27.7840.64 d 30.9640.13 ¢ 38.23+1.19 b 40.0940.94 a
U VR U 4T 4k NDF 51.19+1.55 ¢ 55.59+1.78 b 65.76+1.86 a 67.3640.66 a
45 Ca 0.3840.02 a 0.34740.02 a 0.3140.01 b 0.30+0.07 b
i P 0.1040.02 b 0.0940.00 b 0.1140.00 a 0.0740.00 ¢

2.2 EFFAREKMREIERIENT

T AT B b AN [RR S 5 3 7R 22 S0 35 (P<<0. 01) s b R R/ G Bk 3 0K 28 57 i 3 (P<C0. 05) . R &,

Note: The different uppercase letters in the same row indicate very significant difference (P<C0. 01) and the different lowercase letters mean

significant difference (P<C0. 05). The same below.
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Table 2 Contents of AA in red fescue during different growth periods %

i H I3 BEH WA TFAE TR

Item Tillering period Stemenlonged period Flowering period Mature period
WA Lys 0.87 0.55 0.68 0. 34
EEH R Met 0.17 0.11 0.09 0. 05
WA Arg 0.81 0.61 0.62 0.33
B Leu 1.27 0.73 0. 88 0.48
P& 2 Thr 0.72 0.63 0.47 0.28
HEmR " Val 1.35 1.07 0.93 0.66
AR e 0.65 0.57 0.50 0.25
KN * Phe 0. 84 0.63 0.58 0.38
ZH & R * His 0.43 0. 31 0.36 0. 24
H & Gly 0. 84 0.53 0. 62 0.37
fifi & & Pro 1.29 1.57 0.65 0.77
WE R Ala 1. 20 1.03 1.02 0. 44
KA R Asp 1.69 1. 60 1.15 0.59
A Glu 1.91 1.70 1.25 1.34
25 % Ser 0. 69 0.52 0.43 0.28
W% % 1% Tyr 0.47 0.34 0.33 0.18
B % Cys 0.09 0.05 0.04 0. 04
MAEIR TAA 15.29 12.55 10. 60 7.02
SRR S HE M TAA/CP 92.95 86. 37 82. 04 88.75
ML EARR/ BEHR TEAA/TAA 46. 50 41.52 48.21 42. 88
M FERR/ LT AR TEAA/NEAA 0.87 0.71 0.93 0.75

W "RIR LT AR
Note:*“ * ” denotes EAA.
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Table 3 Rumen effective degradability of nutrition components in red fescue during different growth periods %
it Ei=EIN 53 EEL AT TFAE SRR
Item Index Tillering period Stemenlonged period Flowering period Mature period
a 45,2440.46 B 42,.580+2.09 C 49.040+1.59 Ab 50.92040.74 Aa
L 46.0041.15 Ba 53.480+1.99 A 42.940+2.65 B 36.64540.03 C
M CP -
¢ 7.39+1.65 A 5.01540.75 Ba 4.5854-0.57 Ba 4.32040. 74 Ba
P 77.66+1.79 Aa 75.800+1.04 ABb 74.810+1.29 Bb 72.38040.77 C
a 4,9040.10 B 10.48+0.42 A 1.054+0.28 D 3.81+0.44 C
o U 2 2T 4 b 67.33+4.51 Bb 72.90+1.42 ABa 74.19+1.59 Aa 76.54+4.70 Aa
NDF ¢ 2.5440.26 A 1.3740.01 C 2.21+0.05 B 0.84+0.02 D
P 35.5540.23 A 33.2041.02 Ba 32.3440.07 Ba 20.444+1.78 C
a 33.560+0.15 Aa 33.450+0.44 Aa 22.41040. 18 Bb 21.675+0.79 Be
b 39.075+1.94 Bb 44,140=£2. 25 Ba 56.730+1.89 A 35.915+2.56 C
T4 DM )
¢ 3.930+0.65 A 2.04540.27 Ca 2.7454+0.13 B 2.04040.12 Ca
P 55.5104+0.34 A 51.170+0. 08 Ba 49.360+0.39 Bb 36.140+2.37 C

TE ca. PR T8 5 0. AR SR 23 5 . b B RE AR 3 B0 P A LR

Note:a indicates fast degradation part;b means slow degradation part;c means degradation constant; P indicates effective rumen degradation

rate.
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