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Table 1 Plants and their characteristics

L/ LT 4 F & FHAE
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) ) . X AR AR FEAS 1 50~150 em. 2R L7, EEFF AR 1 em, WH L,
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=AU N S 4\
e cun BRWERR e e L
I 2% A B A B D SPT AR TR Y BRI A A g A A R 2 Ok
B TR Potentilla nivea R ZHXE ﬁél%@,%%i;ﬁﬂy‘%ﬁ;& - S
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i EEY = TEF THE  ZEERAR, XEV,E3~10 om, A 0H, SRR FR A6

naceus

1.2 XEHERERLE

1.2.1 R#HERKE 201948 H 10 H , H ASD
(ASD FieldSpec®4 Hi—Res NG, USA) H1 ¥ )t 3% 1%
PEATAE YOG R AR o AR BB R 350~2 500 nm,
3% 43 BEE A 3 nm@700 nm F1 6 nm@1 400/2 100
nm, K #f [\ fE 7E 350~1 000 nm P B4 1.4 nm, 1£

1001~2 500 nm B4 1. 1 nms,

B AR R 5 1003, 44 I A R 4 6 Bk
FLY), 5 AR AR I 3 YO, BI A R AR 9 3R 45 60 4>
JCTEREAS , f S5 BT B . I S5 T W BR A A
Yy J) Bl B G AR A, O AR I Sk A A A5 2 T AR o T AR
BEATRCIE , RLiA> R AL R B B3R 22 o 04 I [A] 7



a2k AW BOJE 5 BB 2022 4F 25
10:00 %) 14:00, KA0E B IC I, 35 Sk 15 25 4 9 it 2 Thi RVI'=R,/R, (6)

WA 1. 5m, TEHI T,
1.2.2 k# 3B Rl Y 635 LY View
SpecPro F A% A 1 5 1% B s 3547 T Ak 3, ) B [A] —
) b 0 O 5 2 S 3R PR B

F1 T 6 1 il 28 52 1 5 5 555 R0 75 114 % W 5 K, T
PV A (D) #4178 20 1 1 A L W 3 h & AE D Y
Jidh B R (REF) , A K (2) 15 8] ABS, A= (3)
733 GREF, 1120 (4) 15 3] GABS.

R, »+R, \+R,+R.\ . +R,.,

REF ()= - (1)
ABS(2)=1g[1/REF(2)] (2)
GREF(A)=[REF,., — REF, ,]/[(A+1)—
(A—1)1] (3)
GABS(A)=[ABS,.,— ABS, ,]/[(A+1)—
(A—=1)] (4)

A R W IFELR S, 2 R K (nm) .

il i X REF \ABS .GREF Fl GABS ¥4 i 4> #r ,
B 22 22 5 W 38 A0 R A 0 B
1.3 SEUK B AW ISR

AR 5T 30 2 H — A A w48 B (ND VD AL (8 6 5L
(RVD) #3575 =20, 0 25 H0 04 AN (] 0 O Be 1 °F- 35 18
AR A (5) (K (6) v, 3R AT AN R] ik B 20 & 1) 4 b
g

NDVI'=(R;— R,)/(R,+R,) (5)

RE4

W Ry, R R i B B2 B 6 4 (i

B, MRS AN [R) AR ) A R L A2 B v (9 2 ND VT
(B B0 RV I 2 18] A9 fe /N 25 57, 106 6 22 5 i R RO 0 BE 2L
BAE R E AN SR

2 HRE5SH
2.1 FILHHE

5 AR 4 4 S 335 1 2 R E AR Ak B A A AL, i
A5 A7 LA AR ] AN () A 400 1) O 1 R AR AT B B 1 22
S(E 1,

5FhHE# 9 REF 7E 400 nm Fff 3T B BLES 1M RAF
JEIFIRIG TN, 45 1AW (B R BEAE 560 nm, 25 2 DA
BLAE 675 nm, 7€ 760 nm M 3T I8 BUAE W 55 A 19 2030 30
S BRXF A G I BB RARKER B
AN TFAE W 22 6] 1 REF A5 SR A7 A8 22 5 1 IR 2006 i K
(750~1 300 nm) N, 5 F #E ¥ 1 REF — B F5 58 5 K
V3 7E 750~920 nm REF 2212 14 fin , B J5 REF 4 JIr Ik
N IE LT AN B S 1A DAY BLAE 970 nm BRI L H
VA% B W TR B AR /N 5 6 1 070 AT 1 270 nm &b A4
RSP0 AE 1 190 #1450 nm b — AW s fEP A
Ah i BE (1 500~2 500 nm) , Bifi %5 3 4 (4 34 Jin, REF %
i B, 76 1 6701 830 Al 2 220 nm B 35 A 34> Ik i,
F£ 1 78511 920 nm B AT 2 945

R

400 600 800 1000 1200

FETEAE 1 BHRAE LT X (680~755 nm) (i 2141 X
S 2r A X 1A P X (1 280~1 410 nm) LT AR X 1
SR X 2 i3 P X (1 840~1 920 nm) 58 SR 18 Kk,
AR AE Y 18] 1) REF 22 5% 23 /)N 5 76 870~1 090 nm At

1 450 1 660 1 é()()
B

1 AEEYH RS E
Fig. 1 Reflectivity REF curves of different plants
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Fig. 2 First order differential curves of reflectivity and absorptivity
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%2 REF.ABS M #HIEH
Table 2 REF and ABS improved vegetation indexes

LRI E R Bt /nm WE%E B WA FAZRER A R/NZEME
REF(NDVI) 400~780,780~1 300 0.456 7 0.367 6 0.501 3 0.438 2 0.5454 0.018 5
REF(RVI) 400~780,780~1 300 2.6813 2.162 3 3.010 2 2.5597 3.3991 0.1215
ABS(NDVI) 400~780,780~1 300 0.5557 0.4818 0.506 3 0.544 8 0.669 2 0.0109
ABS(RVI) 400~780,780~1 300 0.2856 0.3497 0.3277 0.2947 0.198 2 0.0091
415~490,880~1 100 0.680 0 0.809 8 0.748 1 0.7570 0.764 6 0.007 5
REF(NDVID)' 415~490,1395~1 515 0.253 3 0.439 8 0.443 0 0.479 8 0.2394 0.003 1
520~595,880~1 100 0.5297 0.367 2 0.563 2 0.490 4 0.6812 0.0336
520~595,1395~1 515 0.0196 0.2629 0.144 0 0.069 9 0.068 3 0.0016
415~490,880~1 100 0.190 5 0.1051 0.144 1 0.138 3 0.1334 0.004 9
REF(RVI)’ 415~490,1 395~1 515 0.5958 0.3890 0.386 0 0.3516 0.6137 0. 0030
520~595,880~1 100 0.307 5 0.462 8 0.279 4 0.3419 0.189 6 0.0281
520~595,1 395~1 515 0.9616 1.713 2 0.748 3 0.869 3 0.8721 0.002 8
415~490,880~1 100 0.6655 0.699 3 0.603 2 0.692 1 0.763 1 0.007 2
ABS(NDVD)! 415~490,1 395~1515 0.1417 0.207 6 0.2253 0.2749 0.1157 0.017 7
520~595,880~1 100 0.586 0 0.444 0 0.500 5 0.549 2 0.726 9 0.0367
520~595,1 395~1 515 0.0116 0.176 2 0.080 9 0.047 5 0.034 6 0.0129
415~490,880~1 100 4.978 7 5.6506 4.0399 5.4955 7.4429 0.1551
ABS(NDVI 415~4 90,1 395~1 515 1.3302 1.5239 1.5815 1.758 3 1.2616 0.0577
520~595,880~1 100 3.8306 2.597 1 3.004 1 3.4370 6.3220 0.3936
520~595,1 395~1 515 1.0235 0.700 4 1.176 1 1.0997 1.071 6 0.0280
#3 GREF.GABS it #E#55
Table 3 GREF and GABS improved vegetation indexes
HH 9 46 %L P B /nm T MERE WA HFHERIE  KFE R/NEM
GREF(RVI) 400~780,780~1 100 0.082 6 0.1597 0.038 5 0.026 8 0.1291 0.030 6
GABS(NDVI) 400~780,780~1 100 1.0837 1.1553 0.968 3 1.022 6 1.126 9 0.028 5
GABS(RVI) 400~780,780~1 100 0.040 2 0.072 1 0.016 1 0.0112 0.0597 0.0124
717~737,943~958 0.7616 0.456 9 0.850 6 0.7127 0.7322 0.019 5
GREF(NDVI)' 717~737,1 375~1 390 0.177 8 0.002 3 0.081 3 0.067 4 0.2630 0.014 0
943~958,1375~1 390 0.6752 0.4551 0.826 5 0.677 9 0.5811 0.0027
717~737,943~958 7.3889 2.682 3 12.390 6 5.9612 6.468 6 0.507 4
GREF(RVD)' 717~737,1 375~1 390 1.4326 1.004 5 1.1771 1.144 5 1.7136 0.0326
943~958,1 375~1 390 0.1939 0.374 5 0.0950 0.1920 0.264 9 0.0019
480~510,1 100~1 600 0.3916 0.7579 0.689 9 0.749 8 0.169 0 0.008 1
GABS(NDVI)' 480~510,1 880~1 895 0.668 0 0.026 4 0.588 3 0.203 4 0.7328 0.064 8
1100~1 600,1 880~1 895 0.839 9 0.746 5 0.909 2 0.8271 0.643 5 0.0128
480~510,1 100~1 600 2.2871 7.2617 5.4485 6.993 8 0.7109 0.2679
GABS(RVD)' 480~510,1 880~1 895 0.1991 1.054 1 0.259 2 0.6619 0.154 2 0.044 9
1100~1 600,1 880~1 895 0.087 0 0.1452 0.047 6 0.094 6 0.216 9 0.007 6
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Analysis and identification of spectral characteristics
of five plant species in alpine meadow in the source
area of the Yellow River

LIU Zhi-gang, GUAN Wen-hao,HE Guo-xing,PU Xiao-peng,JI Tong,

YANG Jun-yim, LI Qiang, LIU Xiao-ni
(College of Grassland Science , Gansu Agricultural University,Key Laboratory for Grassland Ecosystem of Ministry
of Education, Pratacultural Engineering Laboratory of Gansu Province ,Sino- U. S. Centers for Grazing Land Eco-

system Sustainability, Lanzhou 730070, China)

Abstract: The alpine meadow isan important part of the grassland ecosystem in the source area of the Yellow
River in Maduo County, and the ground spectral characteristics of the main plantsand vegetation index arethe basis
for species identification. In this study, a ground feature spectrometer was used to collect the spectra of 5 common al-
pine plants inthe source area of the Yellow River during the vigorous growth period, and the original spectral data
wereconverted and analyzed, and the sensitive band combinations were selected to calculate the normalized vegeta-

tion index (NDVTI) and the ratio vegetation index (RVI) to explore the best way to classify and identify 5 species.
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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.

Key words: moisture content;sodium diacetate ; silage ; mycotoxins



