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etate, SDA)VE N SRR AT A W B A BRI R DI ig L /2
— Bz T RV b B DR AR B 4
PR UL D B R AR W AR A . WL
TR B 3 7 CORE v T 00 ) B A 2K 0 AL s AR
FoE ko AFFERWI, 76 S W ikt b I8 0 3 o 1 X 2 TR
BHREHE = AT R AR PR RE AR A AL R FE AT
HOAR PRI 0. 1% B B2 R 4l , vl 418 w8 28 11 5 R 5%
VTR A E AR IR S 7E R ] B K R TMR op 43 ) s
INAS TR K- 1 S 2 R 4, 2838 & B i FTMR,, DB
I8 K T o A v 4% LA B 1) Bl A8 AR A, i E B i KR
AL TR A i, S X S R AN AE F TMR iy iy HH 42
BEFR AR A
1 ##FAFE
1.1 R

FTMR J5R : ff R [ FiE F 50 4 2 4 S 2
Ao KB BE R 1. 5~2.0 ms B g T 5 0 T 1R
ok v A R R B A BR 2 W 5 VR A ORTRE Y O FE K
TR R S B R RN i R T UR R S A A

USR03 2 TR 0 W F 3 2 s U AR ) R PR
YNEI S
1.2 RIEi&t

SR 3 A RH F IR B &I, B F 408 A WP
KM B A T WL BR BN N, 5 3 K F 50 %
(A 60% (A,)F165% (Ay) , 4 KL BRI N < 0
(By).0.2%(B,) .0.4% (By) #10.8% (B,) , 3t 124 4b
A 3AERE (K],

£1 WEFRBEGH

Table 1 Two-factor experimental design

KRR/ % Rl
0(B,) 0.2(B,) 0.4(B,) 0.8(B,)
50(A;) AB, A\B, A B, A B,
60(A,) A,B, A,B, A,B, A,B,
65(A;) A B,y AyB, A,B, A,B,

1.3 FTMRHEH &

T 5T RS R O C 1 4 45 A B ADRS BL X2 TR
B 0.0.2% .0. 4% F10. 8% 4 5] 7 56 4% hn 2K kL
IRA) SR 5 #ic B TMR BC 7 2K 8% B A J50RE DL S kL
J K Se e JE E T R0 N B TMR B $ 4, PR
T 2 7K 9 1K 5096 6096 F 65 % AN [H] K ST 1 15 K
RYRGE R FE . BPE S R R AR LR B TMR B A

KA B 1.5 ke, e fa AR N A KL B
TERAE R i 4 Ab 35 d. B )RR BE J7 WL 2.

&2 TMREARARKREFKF
Table 2 Ingredient and nutrient levels of TMR’

%
5 BRI
0 0.2 0.4 0.8
JAE 2 K
BT E 57.30  57.30  47.90 48.00
HAE T 24.50  24.50  32.00 32.00
Fok 10.92  10.92  12.06 12.06
XS 3.09 3. 09 3.42 3.42
Gk é 2.73 2.73 3.01 3.01
R A4 0.18 0.18 0.20 0.20
T 0.27 0.27 0.30 0.30
TR R 0.18 0.18 0.20 0.20
WL, T 4l 0.00 0.14 0.31 0.62
Ak 0.82 0.73 0.60 0.20
Hit 100.00  100.00  100.00 100. 00
BRI
T4 45.57  45.57  52.01 52.03
HLAE F T 16.54  16.54  16.13 16. 14
AL W 2.15 2.15 2.22 2.22
FRPEVES L4 10.95  10.95  9.78 9. 80
PR A4 38.58  38.58  37.20 37.25
iV 8. 60 8. 60 8.47 8.48
5 0.80 0.80 0.84 0.84
W 0.23 0.23 0.23 0.23

T« 2 P UL A B e SR R K P b T 4 R Al
TR AT 5o A5 RHE L Cu 10 mg, Fe 50 mg, Mn 20 mg, Zn 30
mg,Se 0.10 mg,10.50 mg, V, 1500 U, V,, 550 IU, V; 10 TU;
TRJHR A 35 KO 35 R S
1.4 HmXE&E

TE R E 5 56 35 RATIF B8 48, o X 35 oA ik A7 Ik
BRI IR 4 3R R AR 3E A AR 0 1)500 g FH I
FET 65 CHEARE 2= 15 5, 0 w5 40 H 9 i 5o X T+,
T E MR o 09 M E ;5 2) 500 g W RE BB R AE
T —20°C, TR 8 2 1Y E 53)20 g F AN 180
mL ZE 187K, BT AL R0 7 H 4 2 20 A e PR 4R
UEAS IR R, i A5 08 WK — &R 20 T pH LI ZE |, 55—
S UETR — 20 “CLRAT , FH T & B o 9 000 7
1.5 #ERMNERFTE
1.5.1 RE#HE SHEERIIYZ(DLG)F IR
AR T A LR L I RURE DU e S
AT B E -
1.

5.2 WA Z RCEE T B kT
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SR AR SR A EILIG E AUA TN 2 HLE (L (CP) &
i, fHE PRI E T 5 (DM) & i, Pk e 4 4
(ADF) F i@ P ¥k % £F 4k (NDF) % & Hl Van Soest 3%
5 .
1.5.3 RE&megm g pHAEM & Jr kS M 9
el SR ERLE - 201 - CsE . A A (NH,—N)
I R R B - K AR AN L k. FLIR(LA) .2
iz (AA) IR (PA) FI T 2 (BA) R H % H: LC—20A
T SO €8 3% 1 DU A, 8 3% AE : InertSustain C18(5
pm X 4. 6250 nm) ; Yt 2 A H1 pH 2. 8 1Y 0. 05 mol/L
H,PO, - KH,PO, Z Wi W 5 &5 AR FULE 95: 5 4
B, R R 0.5 mL/min, AR IR 16 °C, 5446 I K
9210 nm, HFHEARF 10 pl.
1.5.4 FHFEFanE  JHELISA 5 & 14w il
7 7 2 (Aflatoxin, AF) , "X it # % (Deoxynivalenol,
DON) Fil 5 K 7 2 4 i ( Zearalenone , ZEA ) , H A& 2L
B T
1.6 HiEAE

R 5 K4 ] Excel 2007 2 B, Fi SPSS 17. 0 1 F

AT IT 22551, % Duncan 3 #E 4T 2 8 L, 45 7 LU
B R EE RN

2 #REHGWH
2.1 EKREMNZEHIT FTMR & E 74 B9 % 0

TMR £t 3k 35 d % 3t & e, A7 Ab B2 ) €08
NSRS S R S ER P O S
P LR A7 58 3 KRG DLG WA bR, 25 4 4 7 S5 38 R
“PRR7. 5 AR LR 50 A B A L B s 2
i B 2 LR 7 T B 2 A T 47 1 S PR A, (ELR [ K S
F 5 7K R X FTMR BT 43 5 0 A K
2.2 SKEMWZHBMXMFIMREMNFZLSEN
=AU

FKFE WL BR M SLH HAEX FTMR B CP & &
¥ J0 W 2 52 ) (P>0. 05) ; ARl & K S & ,CP &
It O 20 TR A S Nk ) 38 2 S T S R B R A
Forb 2L 0. 206 20 & 1 fcim s BEAT XU R B i AR 9]
ZUF, FKE A 60% KB CP & ¥/ T 50 % Al
65% K FAL A . WL R AN 4 4L NDF F1 ADF
B RAT B E R (P<T0. 05) , 1 & 7K 3 F W [N 7 5 4E
BB H TG B3 W (P=>0. 05) s MR & K R&MTF,

0.2% F10.4% kb HLH A NDF A5 T 0M0.8%
AbBRZ MR ML, 4% 240 ADF 55 4t B X2 158 4 10 3 i 2
IS X (=A== W) 22 IO N i e N el 1 1
B ,65% KRB AL FEZH NDF Hl ADF 76 80l 1w A%

F50% FM60% AL BRL (£ 3),
R®3I SKEMWZEHRHLIET FTMR EMFSH

2E(THERERM)
Table 3 Effect of moisture ratio and sodium diacetate on
conventional nutrient of FTMR (DM basis) %
HiH CP NDF ADF
A B, 12.1940.32 43.1740.41™ 24.58+1.19™
A B, 12.464+0.13 45.574+1.55" 23.9340. 76"
A B, 12.3240.45 45.4440.65" 24.2740. 52"
A B, 12.21£0.56  43.8940.06™ 25.0240. 04™
A,B, 12.28+0.08 43.3641.00™ 26.4040.09"
A,B, 12.63+£0.04 45.6741.26" 23.3841.25°
A,B, 12.42+0.15 45.65+0.53" 24.4540.04™
A,B, 12.4240.12 42.88+1.55" 24.2541. 44"
AB, 12.1440.14 42.37+1.15° 25.74+0. 86"
A:B, 12.2540.62 45.0540.94™ 23.35+1.23°
AsB, 12.2240.53 44.564+0.57™ 23.9240. 63"
AsB, 12.1740.06 44.6142.01™ 24.3840.59™
PH
RS 0. 388 0. 800 0.812
WL, Tkl 0.656 0.007 0.011
T IKE X
7.l 0.999 0. 644 0. 468

T« A A BB PR A [R/ING PR 3R 22 53 3% (P<<0. 05) 6

G

2.3 EAKEMWZEEMXT FTMR & B 15 R

skl

FKFE MW LR FTMR 1Y pH A 35 1952 1)

(P<C0.05) , %7K # 50% M 60% &4 T, W& R4
0.2% 200 pH e fK ; KR 65% &4 T, LL0.2%
0. 8% 21 (¥ pH {H 35 5 1% s AN 6] 5 7K % 2 ], LA 65 %
K b B2 pH B AR, 5026 % K R Y pH fH
B A TEZ R 4R s in X FTMR A NH,-N/TN £
35 52 e (P<Z0. 05) , 1M 7 7K 28 DL K A+ B AR 2%
T A3 5 3 K (P=>0. 05) 5 8 K 3R A R B, WL 2, iR 4
S 4 K NH,-N/TN DA% 5 AS [ 2 7K 5 0 1
NH,;-N/TN Hy K 2 /N F ARk 65% .60% .50% -
2% b FR A 4 AR A 2] PB A BA & &, & KR T Z R
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B R 2 S T AR R A B LA L AA &= A W E
Wi (P<<0.05) 5 AH [6] &% K R A& , B 0.2%
0.4% WL R B AE W % 42 = LA &% 5 (P<<0.05) , 1M
0.8% #H Ay LA & &t 5 I fih 1) & 41 W 2 T B (P<
0.05) ; bl % & /KRB FH i LA & St e 0 - 47 B It

L B Gk 659 AL PR B LA B . AA SR L BE
XU Z, T B 7% 0 (4 38 AA S 3 T8 (P<<0. 05) , 1
0.8% 4l ik# KAA , I H 5 50% & /K A L, 60%
65% Ab PR AA & B FE .

R4 BKREMWZEHENLGET FTMR ZEEHR (T Y RERM)

Table 4 Effect of moisture ratio and sodium diacetate on fermentation indexes of FTMR (DM basis)

A pH i NH,—N/TN LA/% AA/ %
A B, 4.55+0. 22° 1.7140.05% 4.51+0.01 2.46+0. 38°
AB, 4.26+0. 10 1.37+0.18" 5.86+0. 09" 4.7640. 04
A,B, 4.4240. 09" 1.2340. 21 5.514+0. 04 5.4140.02°
A,B, 4.4740. 09" 0.95+0.03" 4.41+0. 16" 7.634+0. 18
A,B, 4,360, 13 1.7140. 04® 2.41+0. 08¢ 3.85+0. 55°
A,B, 4.1740. 05¢ 1.4240. 31" 3.224+0.01" 5.654+0. 15
A,B, 4.2340.05% 1.2640. 65" 3.71+0.11° 6.61+0. 16"
A,B, 4.3540. 03" 1.0240.01 2.62+0. 13¢ 8.14+0. 08"
A,B, 4.2340. 03" 1.9240.13° 5.454+0. 61° 3.164+0. 19"
A,B, 4.2140.02% 1.4140. 04 7.83+0. 04° 4. 60+0. 04
A,B, 4,270, 04 1.2840.01% 7.3040. 04" 5.454+0. 18
A,B, 4.2140. 04% 1.20+0. 13 3.4840. 09 6.74+0. 31"
P1H
SRR <0.001 0. 655 <0.001 <0.001
W Z RN 0.006 0.012 <<0. 001 <0.001
BRI RN 0.187 0.997 <20.001 0.021

2.4 EKEMUZHMNIFIMREFESEZSEN
=AU

XL TR G R % TN 0 25 B8 R A R Y 5 e 2 0k
FH K (P<<0.05) , £ Bl %8 Jn it (49 39 in , AF \DON F
ZEA &R B FE T (P<0.05), 78 0. 8% ik /R 1H .
AN K DT, 65 %0 £5 A8 i B R & I = T 60%
A 50%, Ho &K X AF & /A B m (P<
0.05)(%5).
3 itig
3.1 &/kZEXFTMR S5 FRA 20

TR 5 K e A 0 5T T OB TR A AL K
33k 22 O R R RS R T LR 1A R IRE L 23 I R
BB A KR T RN, S BOE WOR AR SLE ;K 4y
AR E LK 5 PR B H S, O G AU TR B B 3 AR
PF AR R B AR BT, 8N, KR 6500~
759 W R EURNA B T RL IR B A B, O
o B SO 2 AR B A R 3 d, 7E KRR
802 Zedy , 15240 d pHAE A 4. 06, BESRAS B 4F 1Y 75 I

it . A RER R, B K 7500 RS AF R IS
pHEME T 4. 2,NH,— N/TNAK % 0. 02% , [A] i 7L R 1=
WAL % . AR LE R R, & KR FTMR % HLE
Fr LAY R W OR i 2 (B K % 65% 19 CPLUNDF il
ADF & & R8BI T K 3 502 A1 60% , W] BE
2 W B K A S BORR S A E T —#4 5R
3T TR . A LR Y AR S T Y K TR T
TEAH M 35 E Y B K R R T FLIR TR I B AR R
FLIR 1 B 1 R A A5 pH E T R DA 10 5k 68 DL BT 1 3%
T/ T i S S O a5 T =l M
FTMR &K 2 7, pHAE 2 3 % ,NH, - N/TN,
LAFIAA & & & B Wi Tk s, &K% 60% 1) TMR %
RO R, X S R AT TR T A R — B A R R
mo.2% WG, pH E A R 4. 17, #4h, FK
RN R TR A AN K H KR 65% [ AF %
R E T A KR50% M65% . FfmsE Ak, ke
B A 90 %0 1B T 3ROk BT H ) T 7K 43 v AR
AN B TR A 1 Al B e XU P %
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Table 5 Effect of moisture ratio and sodium diacetate on mycotoxins of FTMR (DM basis) pg/kg

i H AF DON ZEA
AB, 2.9540. 10" 194. 6428, 72" 139. 844 34. 73"
A,B, 1.48-+0. 66 100. 63+16. 38" 117. 0923, 57"
A,B, 0.96+0. 52 95.09412. 23" 108. 87+21. 37"
A\B, 0.52+0. 18" 54.9047. 87¢ 54.97421.01¢
ALB, 2.95+0. 60" 202. 34465. 92° 146.18+29. 98"
A.B, 1.3940. 51 118.02410. 85" 123.70+18. 53™
A.B, 1.0240. 25% 105. 90+17. 45" 106. 69+ 28. 56
ALB, 0.4940. 23" 55.35418.83° 66. 554-18. 87
A;B, 4.46+0. 56" 244.00439. 61° 143. 68+ 20. 62
AsB, 2.3140. 26 131.40+20. 34" 120. 24+29. 15"
AB, 1.9540. 42¢ 112.89=+12. 75" 117. 70+ 24. 53"
A:B, 0.4740.08' 67.4145. 87" 79.63422. 26"
PH
TR 0.002 0.152 0.753
WL TR M <20.001 <20.001 0.003
B 7K F XU RN 0.228 0. 944 0.995
3.2 WZBEtxt FTMR &I 3 5 H 200 AA S EA —E R R &, pH fH \NH,-N/TN Fl %
LRGN L TR AT A Wy BAT Beoi 1) % 1 D RE HEZESEAWE TR, D EMO0. 2% ~0.4% W2
e — B TR b RURDRE R 7 T O S R A R TR 4 14 % T2 0 TR F 0. 8% VR I , 5 8l 37 5 4t 29 g
HIE N 0. 156~0. 752 AL AEIR B RAF BB 82 8O o grat 30, ok B E, VRN X2 R 4 T LA o A s
AR5 HH S L 2 TR B ) Ak B A SR R B X IR e A

A REH T S RRANTE H AR IRES N i B 2 1 £ R
S E A2 R B4 CP I NDF & 4 8 0 18 41 43 P I
U0 B R — o B LRI X 2 TR B R R AIK T L
A A R JEORE B 37 43 T FE RN A AL L DA 42
THEFRY A F Y IR IR T AR E
Erb s TR M T, BB A A A R T A P S A5
PR KA A8, T B AR ADF 2 & 32 55 1 RE A9 315 1k
I X 54 G B 25 1 — 8, B DA 05
KL TR A B2 AL T CTROR 52 e, & BRI 0. 3%~
0.5% WA Re ] 42 & 22 40 TMR 19 A & Fe e 1k
pH {E A NH,-N/TN i3 T . 45 G el 5
W3 AR VR IR 2R L TR A5 d S R B I 2, R
B AR B2 TE I OB BCE P43, 1 REARE IR pH
{E .NDF #1 ADF % & , AU N 0. 5% ~0. 6 % feff . 5B
/)Nl 22 AR FRE AT R T MR HR S AL 2, 1 ) 0 B 8
35 d, 25 5 & BH BBk TR AL 2, BR A B TMR A3 48 R
BN R RN M 4 L O B RN AL pH B ZE A
AT R B B R AR KO L BB RAFORAF 15 d B B, AT
FEH IR Z B4 B FTMR 5 %t BB 240 40 e, LA FI

M

SUFIVEE TR B 2500 A2 B, B 7 ICORE Y K I8 R ST L E A
e TR B BB 2 TR B i 2 410 o DR v L R T Y T
P S BOE RO R

3.3 BKEMWZEME BN FTMR & @
J5g:0p=A )

ALK, 1 K F 50 % ~60% BE, W 2R B TR
INEE R 0. 2% B pHAE J AR 5 24 & K30 652 I, B
0. 8% WL £, R B 5 S A%, 3 B0 VS I B i R ok LR 1A
T SR e 5 7K 25 5 i R 7 W DL vl 118 ] P A
Oy ANHE N FLIR T A A RAF A R A i FLIR G
LA pH IR B 4.2 IR AR F T3 s, i 7
TS INEE 22 1 XL TR S B v R R AR . AT DL K 4 TR
RNV N 2 R 5 B B R A H AL
RiXFFTMR B9 LA FIAA &84 W& 2.

I

4 28

B K BRI LR A 1) EL AR S R AR T R R
R A, U T T R A R 0 R A TR H R
(FTMR) I & W2 i BT o 75 IR & 7K 38 6020 B 45 Jn
0.2%~0.4% W B4R, pH {E \NH,-N/TN H1% 1 7
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The results showed that 1) The spectra of 5speices in the visible and near-infrared bands were consistent with the
plants unique spectral characteristics, and there were significant differences. 2) The first-order differential (GREF
and GABS) transformation of reflectance (REF) and absorptance (ABS) expanded the spectral characteristics of 5
species, and the relatively stable wavelength ranges were 520 to 595, 880 to 1100 nm and 717 to 737, 943 to 958
nm. 3) The differences of NDVI’and RV1’calculated for the combination of 490 to 530 nm and 780 to 820 nm under
ABS and GABS transformation of 5 specieswere significantly greater than the control, and better than other combina-
tions of NDVI’and RVI'. In conclusion, using the first-order differential to process the reflectance and absorbance of
the sensitive band to optimize the vegetation index can improve the recognition effect of 5 species in the source area of
the Yellow River.

Key words: source area of the yellow river;alpine plant;spectral characteristics ; vegetation index ;identification
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Effects of moisture content and sodium diacetate on
fermentation quality and mycotoxins of fermented
total mixed ration

WANG Zi-yuan, WANG Xiao-li, CHEN Guang-ji, WEI Xing-di, SHU Jian-hong
(Guizhou Institute of Prataculture , Guiyang 550006, China)

Abstract: The purpose of this study was to investigate the effects of initial moisture content and sodium diacetate
on the quality of fermented total mixed ration (FTMR). Three moisture contents (50%,60% ,65% ) and four so-
dium diacetate levels (0,0.2%,0.4%,0.8% ) were designed for a two-factor completely randomized trial. Sensory
evaluation, conventional nutrient contents, fermentation parameters and mycotoxins of FTMR were analyzed 35 days
after ermentation. The results showed that moisture content, sodium diacetate and their interactions had significant ef-
fects on the formation of FTMR organic acid (P<C0.05). With the increase of moisture content, pH value decreased
significantly, and the content of lactic acid and acetic acid increased significantly. The crude protein, neutral deter-
gent fiber, acid detergent fiber and mycotoxins decreased slightly, with no significant difference (P>>0.05). The ad-
dition of sodium diacetate significantly reduced the content of ammoniacal nitrogen/total nitrogen and mycotoxins (P
<<0.05). The pH was the lowest with 0. 2% of sodium diacetate , and the crude protein and neutral detergent fiber
were higher. It can be concluded that appropriate moisture content and sodium diacetate can improve the fermentation
quality of FTMR, reduce the loss of dry matter, and inhibit the proliferation of mycotoxins. Under the conditions of
this study, 60% moisture and 0. 2% ~0. 4% sodium diacetate were the suitable combination to achieve the desired
fermentation quality.
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