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Effects of Lactobacillus plantarum on Silage Quality of Different Oat
Varieties at Two Altitudes

MIAO Tong"?, MENG Xiang®, MA Lin®, JIANG Qin-xue’, LIU Qing"”
(1. College of Animal Science, Shanxi Agricultural University, Taigu, Shanxi Province 030801, China; 2. Institute of Animal Sciences,

Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: This study aimed to evaluate the effect of Lactobacillus plantarum (1.P) addition on the silage quality
of forage oat (Avena sativa) varieties grown in different regions, thereby providing a theoretical basis for the
promotion of new forage oat varieties and the optimization of silage processing techniques. Three oat varieties,
‘Zhongxuyan No. 1’ (a new strain), ‘Qinghai Sweet Oat’, and ‘Qingyin No. 2’ , were grown in Qinghai and
Ningxia. After harvesting at the milk stage, the oats were ensiled under identical conditions with either distilled
water (control) or LP treatment for 60 days, after which the silage samples were subjected to sensory evalua-
tion as well as nutritional and fermentation quality analyses. The results showed that LP addition significantly
improved the sensory scores and V-Score grades. Nutritional analysis revealed that the crude protein (CP) and
ether extract (EE) contents of ‘Zhongxuyan No. 1’ silage were significantly higher than those of the other vari-
eties (P<C0.01). Fermentation analysis demonstrated that region significantly affected pH (potential of hydro-
gen), lactic acid (LLA), butyric acid (BA), and the NH3-N: TN (ammonia nitrogen: total nitrogen) ratio in oat
silage (P<C0.01), and the pH and BA contents of ‘Zhongxuyan No. 1’ were significantly lower than those of
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the other varieties (P<C0.01). A comprehensive comparison of treatments indicated that LP addition was more

beneficial for improving silage fermentation quality. Among the three varieties tested, ‘Zhongxuyan No. 1’ per-

formed well in both regions and was identified as the most suitable variety for silage.
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Table 1 Nutritional quality of different oat varieties in different regions before silage

S % Qinghai T & Ningxia

Itemns hEM LS T g e Hol2% hEM LS T g A Hol2%5
Zhongchu Yan No.1 Qinghai Sweet Oats Qingyin No.2 Zhongchu Yan No.1 Qinghai Sweet Oats Qingyin No.2
T4 DM/ %FM) 30.90+2.84 29.30+2.70 35.84+2.82 28.78+1.13 29.44+4.19 34.08+1.29
M 1 CP/(Y%DM) 8.68=£0.10 8.38+0.48 9.50+0.46 8.98-0.35 6.2540.05 7.2740.13
MG EE/C % DM) 2.37+0.07 2.15+0.04 2.5440.04 3.7840.05 2.0340.05 2.360.04
TR 14 Yk 1 £F 4 ADF /(% DMD 30.31+0.26 34.46+0.47 27.91+0.83 34.34+0.35 30.40+0.17 32.35+0.26
Rk PR R AR 4E NDF /(% DMD 55.69+0.21 56.68=+0.29 60.46+0.43 60.9340.65 61.3940.41 60.1140.36
AAPERRKAL G WSC/(ZDMD 7.18+0.07 8.00+0.59 7.964+0.62 7.5840.07 7.64+0.09 7.0540.06
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Table 2 V-score evaluation system and scoring criteria

5 b5 Ttem 341 Score 115730 Formula
BAEE:BA Xy <5 Yy: =50
(Ammonia nitrogen: Total nitrogen, NH3-N: TN)/ % 5—10 =60—2XXy
10—20 =80—4 XXy
>20 =0
IR+ G5 T 915D (Acetic acid+Propionic acid, AA+PA) /(% DM)  X,: <0.2 Y, =10
0.2—1.5 =(150—100X X,)/13
>1.5 =0
TR i T4 5D (Butyric acid ,BA)/( % DM) Xy 0—0.5 Yy =40—80X X}
=>0.5 =0

V-Score: Y=Y+ Y, +Y,

Fi=1—(X;— X))/ (X ™ Xiin) (2) 2 ZBRE545
F=>W(X)/i
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7 i AL B G AR AR D E AR 5 X o B X 23 900 2R 78 BT A 3 R VT AN AT PR A A A AL A, R

AR 20 R T 2 A VT A B AR A 2P AR
WK 3PN, AT AL B R B TN (R 4FD o F il
Hb Xy F e AR B LP SN h A 1 S

b B AR AR e RAE A/ ME L F RN AR AL BEF I J5 2k
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Fir A B e 1 UL SR 0O M F£ R, R
Excel 2010 #F 17 % 4% &b 3 3 i /] SPSS 29.0.2.0

153343 5 7 B M X R B e A9 A BEJE LP A
B mEMELIS M FE 25, 815999, %L
AR EWAX, RS HINEE R &

(IBM, Inc. , Armonk,NY , USAD#EAT ZINZK Ty 225y 4F SN LP A48 TH 1 A [F) A A 75 I 8B 255
BrCANOVA) A 5 HL 5.
®3 AEAMR AAHWRFMFLENHREZSTEERRO I
Table 3 Effects of region, variety, and additive treatments on sensory quality of oat silage
y Tk Odor Bl &, Colour 25 Structure 2545 40 # Composite score
swicRegon I T FEG @k VAR Wk PEE & BT
Describe Average Describe Average Describe  Average Total score Grade
I Qinghai 7ZY1 LP SE,SR 11.33 CI,CU 1.33 TF,TD 2.67 15.33 11 9%
W Qinghai ZY1 CK SW,SE,SR 9.33 CU,CY 0.67 TF,TD 2.67 12.67 1%
i Qinghai QS LP SE,SR 10.33 CU 1.00 TF,TS 3.00 14.33 11 %%
i Qinghai QS CK SW,SE,SR 9.33 CU 1.00 TF,TS 3.00 13.33 11 9%
7 Iff Qinghai QY2 LP SE,SR 10.33 CU 1.00 TF,TD 3.33 14.66 11 %
I Qinghai QY2 CK SW,SE,SR 9.33 CU,CY 0.67 TF,TD 2.67 12.67 11 %%
T X Ningxia 7ZY1 LP SE,SR 11.33 CI,CU 1.33 TF,TD 3.33 15.99 11 9%
T B Ningxia ZY1 CK SE,SR 10.33 CU 1.00 TF,TS 3.00 14.33 11 %%
T Ningxia QS LP SE,SR 10.33 CU 1.00 TF,TS 3.00 14.33 11 9%
T & Ningxia QS CK SW,SE,SR 9.33 CI,CU 1.33 TF,TD 3.33 13.99 N3
7 H Ningxia QY2 LP SE,SR 11.33 CI,CU 1.33 TF,TD 3.33 15.99 11 %%
7 & Ningxia QY2 CK SE,SR 10.33 CU,CY 0.67 TF,TD 2.67 13.67 E3

T SQIURIRIRMR s SW HLFR TR ; SERFA 3905 0 s SRR 70k s T A ARFRZEM R TS RERE TS I TDARZEM 4t 22 TF ik
ZENFZER A CY AR B AR 2 (4 CUMCRIRM 3 (0, CHCR B4R (0, ZY VIR R O h B e 157 s QSRR Hilg e " s QY 2k 5125, T

Note: SQ stands for light sour taste; SW stands for butyric acid taste; SE stands for weak fragrance; SR stands for bread flavor; TA stands
for stem and leafl decay; TS stands for mold contamination; TD stands for poor stem and leaf structure; TF stands for good stem and leaf struc-
ture; CY stands for dark green and brown yellow; CU stands for light brown yellow; CI stands for yellow green; ZY1 stands for ‘zhongchuyan
No. 17; QS stands for ‘ Qinghai sweet oat’ ; QY2 stands for ‘Qingyin 2. The same as below
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Table 4 Effects of region, variety, and additive treatments on the nutritional quality of oat silage

K i FHEDM/(YFM) HE [ CP/ (%DM) RURITEE/ (VDM)  MEJREL 4 ADF/(YDM) ksS4 NDF/ (XDM)  WAEROKIEASTWSC/ (X DM)
Region  Varety (K LP CK LP CK K Lp CK LP CK Lp
Hi 71 311521.32% 3L172450™ 9.27£041% 11.1620.37% 37520.02% 3.8110.06% 29.0720.66" 29.294048% 49455020 42.5320.20" 513£002%  6.25£0.02%
Qinghai QS 27.23%3.40% 27.8622.58" 8.7550.55" 10.1220.07" 2.6620.04* 2.6720.06™ 3066033 26.5220.31" 50.0410.32" 46.03£0.79"  5.3120.07™  6.47H0.04 4
QY2 3047£1.33" 24.6845.31% 9.924027% 10354032 3.10£0.07" 2.79+£0.09™ 2315+£0.37% 20.83£0.38% 541940.34" 47.72£021% 5374005%  6.0840.04
TH ZY1 33.3611.24% 30.7922.80" 9.79£047" 124620.31% 3642003 3.5620.03 27.5120.27 25.5440.38" 55.66+027% 46.4420.38" 5282008  6.3620.04*
Ningxia QS 2885214 25.70£2.59™ 8.0310.66™ 9.420.44" 2.9420.05% 2.1120.06% 24535031 20491041 49.6240.20" 43462020 5.0820.08™  6.380.04
QY2 SLISE0.71% 28.1142.91" 8.23+0.22" 10.44+0.35% 2.80£0.04% 3.34+£0.03% 28974046 25.58+0.33% 5L88L0.57" 46.74+052%  478+0.06%  5.8140.04"
Pl Pvalee  df F P F P F P F P F P F P
K4 Grandle 2 421 0.050 0.054 0.818 2.393 0.136 0.257 0.617 0.347 0.562 0.002 0.968
X Region 1 6.643 0.017 2.112 0.160 15679 <0.001 70.216 <0.001 23.308 <0.001 80.846 <0.001
A Addidve 1 1.009 0.326 146048 <0.001 36.919 <0001 362.348 <0.001 2061476 <0.001 3961451 <0.001
M Varety 2 7.708 0.003 45117 <0001 1532805 <0.001 196.058 <0.001 153.919 <0.001 118.207 <0.001
WEOGEMA 1 0.453 0.508 9.744 0.005 1683 0.207 14.830 <0.001 15.340 <0.001 17.643 <0.001
Region X Additive
HBIK X g 2 1363 0.276 16.329 <0.001 35.622 <0.001 604.736 <0.001 2597 <0.001 91.232 <0.001
Reglon X Variety
FIADCGEE 2 0560 0.579 5.120 0.014 94.455 <0001 46.696 <0.001 45913 <0.001 39491 <0.001
Additive X Variety
WEOCGRIAX 4 1232 0.310 3.448 0.049 26747 <0.001 5.795 0.009 19.862 <0.001 9.790 <0.001
i
RegionX Addi-
tive X Variety

TE < [ S KA R AR AN ) 7 B R OR 22 S 35 (P<20. 05) , A [] 7 B 06 7 B 3878 28 5% AN 35 (P>>0. 05) , /NG 7 1 35 [l — 3 X PN A ] il

FALTRTE et W NCE SEE N T RS R

AR AR (CK 5 LD Z i R & 2% 5. TH

Note: In the same column of data, different superscript letters denote significant differences (P<Z0.05). while the same letter or no letter

indicates no significant differences (P>0.05). Lowercase letters indicate significant differences among varieties within the same region, while

uppercase letters indicate significant differences between additive treatments (CK vs LP) within the same region and the same variety. The same

as below
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FRUR (P<<0.01) . i IX > G305 96 25 28 T A i ot
pH,LA FI BA & & HA W 8 F#m (P<<0.0D), #h
Fofr S o0 500 R s X = 25 58 AR G HE 22 7 0 A R 1
KEAK T pH,BA F1NH,-N: TN & # (P<<0. 01D , 7 %L pH A #2520 (P<<0. 01) , W35 It & B & T =2
MR TR R BEROCR 5 R vk o SR XCE ZNE AT
£5 AEHK. SRR LB #ES LB RNEMN

Table 5 Effects of region, variety, and additive treatments on fermentation quality of oat silage

16 S Fhoh R B St . T I M XY © T
770 NHy-N: TN & & 5 AIG, i 25 (% F H At 5
(P<0.01)o MU Jr A , LP 0¥ i & 2 14 n
T e T R LA i (P<<0. 05D, [A] i # 5 3%

s B pH ABLA/(%DM) LEAN (%DM) FRPA/(%DM) THBA/(%DM) ABHBANHNTN/ Y
Region Variety (K Lp CK Lp CK Lp CK LP CK LP CK LP
Hi IY1 4055003 37520.08%  44120.40%  8.20£0.28% 1.8720.23" 1.3910.33%  0.3320.09" 0.12£0.05%  0.030.01° ND 5.0920.11%  3.2340.29%
Qinghei QS 456:0.04% 378+0.09% 4550041% T54E031M 251£022% 16810.07% 0481007 015+0.08" 0.13£0.02% 0.03£0.01%  3.23+038% 2.2140.19%
QY2 447H0.06% 3.84£0.02% 513£015% 7654039% 2274035 164£0.36" 0394008 0.11£0.05" 0132002 003£0.01% 639£020" 457£0.16"
TE IYD  4522001% 3.8620.04" 5.020.30" 75420.36" 24220.35% 1.324043% 0.37£0.06™ 0.1320.00% 0.09£0.05" 0.0510.01%  9.6240.30%  6.3240.26"
Ningxia QS 45940.03% 3.824£009% 5.13£039% 7.80£022% 2.251038" 114043 04240.12"% 0104005 0155001 0.06£0.01%  9.74+£061% 6.72+1.00%
QY2 434004 403£004% 657026 7654037 2274036 1542022 0374006 0102008 0142002 0052001 9722027 6322037
PIE Pvalue df F P F P F P F P F P F P
K4 Granule 2 0.002 0.967 4.343 0.048 3331 0.081 0.109 0.745 0.055 0.817 0.089 0.768
H1X Region 1 51.860 <0.001 13.176 <0.001 0435 0.516 0.435 0491 4.829 <0.001 782,994 <0.001
WM Additve 1 1271918 <0.001 636.339 <0.001 61.829 0.336 61.829 0.108 184.476 0.001 289.212 0.001
fh i Variety 2 30909 <0.001 9.549 <0001 1.146 0.336 1.146 0.108 9414 <0.001 2217 <0.001
K XA 1 0.042 0.839 24.375 <0.001 2638 0.118 2638 0.831 1793 0.194 35.050 <0.001
Region X Additive
R X i 2 26473 <0.001 4451 0.023 3.154 0.062 3.154 0.288 10.219 <0.001 37.020 <0.001
Region X Variety
TR A 2 37.682 <0.001 15811 <0.001 0.645 0.534 0.645 0.153 30.804 <0.001 1842 0.181
Additive X Variety
ORI X @ # 4 36.873 <0.001 2918 0.074 0.577 0.569 0.577 0.893 1162 0.331 0.384 0.685
Region X Additive X
Variety

2.4 FmEBWHEXLMESH
SR FH B JK 38 AH DG 23 BT T, 6N [] M 1X 22 Fo £
FHE 2 75 W 04 78 37 5 JS0R R 8% A DG 1 12 4> 48
PRIEAT 3T o H B LR e S T AR B R
M AR bR Z [ AEAE T2 HOR S A e . R
FEE AR DM S5 CP S RMEE 2
FIEME(P<0.05),CPEESEES SN B %
IE A 656 &2 (P<<0.01), 5 NDF % & fil WSC & &
R E U 56 R (P<<0.0D)EE & & 5 ADF
R B FAH 6 (P<<0.01) ; ADF & & 5 NDF
B R S IE A 2E (P<C0. 01D, 'ﬁLA/\ﬂmEz‘%
A 56 (P<<0.05) , ADF & # 5 WSC & i 2 b %
1EHH 6 % & (P<<0.05) ,NDF & # 5 WSC & &# 2
e i 35 TE A5G 5C £ (P<<0. 01D k@%uuﬁ'ﬁahw
pH{H 5 AA,PA,BA F1 NH;-N: TN & & 8 ) g %

IEA XX R(P<0.0D, 5 LA & & 2 X
(P<<0.0D) ;LA & &5 AA,PA fll BA & & 2 &%
FEHA KX R (P<<0.01) ; AA & H# 5 PA FIBA &
iR W OF A O (P<<0.0D) ; PA & & 5 BA,
NH,-N: TN & i 2 ) 3 1E AH 6 R (P<<0. 0D 5
BA & & 5 NH,-N: TN & & 2 i) 3 1F A7 ¢ (P<<
0.01), &% il T 5 & W & 0T 48 b 0] o 47 78 35 ¢
IK,CP &t 5 LA & i 2 3 IEAH 56 (P<<0. 0D,
Eij,AA,PA BA & 5 8 B 3 UM ¢ (P<
0.01); DM & & 5 BA & & & & & 7 ] % (P<
0.05), XELEREY MEFHWEFRMTS L
[ b TR AR B AEAE R 24 i D IR S35 P C R VE R
2H WURR IR 23 B 5 ) e W ok AR vh i A MLRR 2B B . pH
Al B FRAF RO I 2, R T 2 it — 2
SR T I AR 8 R
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4% DM o
HI#EH CP .
HIEWT EE L 106
RV V2T 4 ADF 04
" I'IJ'tq:Yﬁt(ﬁ%é:Fgﬁ NDF L i sk | ek E 02
AT HERR AL WSC MR B 0
pH{ﬁ pH ok | o ok [ ok [ o _'O )
FLAE LA .
ZM AA won | k[ ok -04
Wmﬁ PA ok | ok [ ok *x *k -0.6
TR BA N N 08
AR A NHANCTN 1o
ZOHEERESIZAZ
gISs o S as
TEgENSRa
TR S ~
BEZ =
i 3
Ers e
E- W&

1 HMEFTEAEXMEST
Fig.1 Correlation analysis of oat silage
TE -+ FR A OCHE 2 (P<0. 05) 5 F % AH DG HE I i 2 (P<<0. 01)
Note: * means a significant level of correlation (P<Z0.05) ; ** means

an extremely significant level of correlation (P<0.01)

2.5 HEBFP MK V-Score K R IEM

AN [r] il DX 22 i) e 22 75 V20 V -Score PR B
6 AT, YR IN LP AL BEAY V -Score PEA 40 BT ; 78 X6t 1E
WO BRI IX Y o & 15 V-Score PR O K 4T
Hb HAWXT BEPPAN B ] o EF HEHLIX , V-Score I
Sy R T EM LS 90, 00, 7E T E MK, CF I
25 By V-Score T3 fi i, 0 83. 76, H P& i 155
AIPEs H L3551 25 R T 0. 02, 221/

2.6 ERSOW

Xof FHE 22 7 W 1 B R ol BRI R TR BT 3 12 Ak
ARIEPR AT F 300 . SEREIICGR D A1 34F
B3 B R AEAE 2090 6. 987, 2. 351 1. 107, ¥ K F

1, H 2R K5 87.042% (70%) , P % 34
TR RE US4 B IR R S bR 87. 042 % HY A B, T LA
G- i gk o JHE 22 T B BURRAE o b B — A
(PC) BTHk R Ky 58. 228 %, 4 — F Wi 43 (PC2) 51k
R 19.590% , B = FE K 4y (PC3) BT ik R R
9.225% o M E W5 R 0] 1k F L PCL I pH
(0.962) , PA(0.958) , AA (0.939) , BA (0.891) Al
NDF (0. 843) HA % & i 1E 2 fap , 1T WSC(-0. 929)
FITLAC-0.857) HA @ iy gy , LB PC1 %
FWE T H W kR B S A LR A BUREAE , AT E X
MR BERRE N T 7. PC2 3R A fix i WO 46 41 8 EE
(0. 921D Fi DM (0. 823) , [d] iy ADF (0. 569) th H. A7
B R AT, R W PC2 E BB 5 IV A9 LAl
TR O i A R E SR T T 5 = A
4y PC3HITTHR 2N 9. 225 % , a7 e 125 F F5 A% S &L 25
& B & (Ammonia nitrogen: Total nitrogen, NH;-N:
TN (0. 660), [alif ADF(—0. 590) HA7 %5 =5 #4111 %%
fi , AT PC3 32 %8 S e 75 I 5k 782 v 1) 2 1 Jo o i
R SOk A R R

AL BRI 34N LA T A RS 12 s bR
(e BB, 4 T SR AIE HE 22 95 IV 1 & T R R R T L
IR KR RS E M, O S S A T I T Y 25
G5 SRR A A TR K

2.7 HRERESWH

R 8 5 B 43 o0 AT B AH 56 1 43 M 45 SR, 6k AN ] Ak
B HE 22 T I 45 8 AR E AT SRR R EUE (F ) FI 25 &
VN (FOIFE 276 VPO B B 5, Ud D] 86 22 75 TP 1
T T R o AR T A3 o BT A SR X O B Y 1
12 A48 bn AT S 8 R B o A JF HE 4% . Hoh DM,

F6 AEHMK. MIARFMALETHEESIEH V-Score iF 53 RER

Table 6 V-Score and grade of oat silage under different regions, varieties, and additive treatments

Hi X Region i Variety

WINF Additive ZAS%A NHs-N/% 2B+ AA+PA/Y% TR BA/% $F4 Score 14t Evaluate

HlF hEMLS LP 50.00
Qinghai Zhongchu Yan No.1 CK 49.82
7 1 i e LP 50.00

Qinghai Sweet Oats CK 50.00

Hol2s LP 50.00

Qingyin No.2 CK 47.22

TH hEHLY LP 47.36
Ningxia Zhongchu Yan No.1 CK 40.76
CRGEIE T LP 46.56

Qinghai Sweet Oats CK 40.52

Hol2% LP 47.36

Qingyin No.2 CK 40.56

0.00 40.00 90.00 R4 Good
0.00 37.60 87.42 K4 Good
0.00 37.60 87.60 K 4 Good
0.00 29.60 79.60 i Al Fair
0.00 37.60 84.82 K # Good
0.00 29.60 79.60 14 7] Fair
0.38 36.00 83.74 R4 Good
0.00 32.80 73.56 1 Al Fair
2.00 35.20 83.76 B4 Good
0.00 28.00 68.52 i Al Fair
0.00 36.00 83.36 R 4f Good
0.00 28.80 69.36 i 1] Fair
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Table 7 Eigenvalue, contribution rate, and cumulative contribution rate of principal components for the 12 quality indicators of

oat silage

I [ Ttem PC1 PC2 PC3
T DM/ CY%FM) —0.367 0.823 0.211
HAEH CP/(%DM) —0.765 0.414 0.273
1% 1 Pk % £F 4 ADF /(% DM) 0.329 0.569 —0.590
PR PR A 4 NDF /(% DM) 0.843 0.219 0.300
AR MR KA S P WSC/ DM —0.929 —0.122 —0.015
pH 0.962 0.041 0.081
MR EE/(%DM) —0.063 0.921 0.233
ARA: MANH,-N: TN/ % 0.574 —0.212 0.660
R LA/C%DM) —0.857 —0.288 0.095
LR AA/CY%DM) 0.939 0.168 —0.103
R PA/C%DM) 0.958 0.142 —0.150
TMBA/(%DM) 0.891 —0.298 0.105
FEIE(H Eigenvalue 6.987 2.351 1.107
BTk % Contribution/ % 58.228 19.590 9.225
S TTHR{E Cumulative contribution rate/ % 58.228 77.818 87.042

CP,WSC,EE Ml LA N IE [l 45 45 , NDF , ADF, pH,
AA,PA,BAFINH,-N: TNk fit i #5 45 o Hrh 73
SR o A fi v ) Ak TR T 9 0 XS LP Y

BHELIS,N0.760; HIR ETHMWXEIMLP K
BM1S,00. 718 MRAY & 77 H M X A 281 K
fH5l 2%,

xS FARMX. MAEFMALEBETHRESIRANREABGZEBIRES

Table 8 Comprehensive membership function scores and ranking of oat silage quality under different regions, varieties,

and additive treatments

WK PP ijﬁ *ﬁﬁaﬁ éﬁil*i(ft(%‘ ij@fm‘% ”ﬂfﬁ'l*i *ﬁﬁ;gﬁ P il L’ﬁ&* (i Tﬂ; Wi e
Regon  Variety Additve {)M/ ‘(,P/ HY4EADF/ 44 NDF/ ﬁb‘z{k/fjﬁu*@ pH  EE/ NHNIN/% ‘I,A/ AA/ PA/ ‘BA/ Average Ranking
(VFM) (%DM)  (4DM) (%DM WSC/(J%DM) (%DM) (%DM) (4DM) (%DM) (%DM)

HilQnghai  ZYL  LP 075 071 0.13 1.00 0.87 100 1.00 0.87 000 082 095 100 0760 1
THENingsda ZYL  LP 070 100 0.50 0.70 093 088 085 0.45 017 087 092 064 0718 2
#iEQinghai QY2 LP 000 052 0.97 0.60 077 090 040 0.69 015 065 09 08 0618 3
FQinghat QS LP 037 048 0.41 0.73 100 097 033 1.00 018 061 087 082 0647 4
THNingda QS LP 012 031 1.00 0.93 094 092 000 0.40 011 100 100 061 0612 5
THNingda QY2 LP 040 055 0.50 0.68 062 067 072 0.45 015 071 100 066 0592 6
F#iEQinghai ZY1  CK 075 029 0.16 0.47 021 064 0.96 0.62 0.00 047 040 077 0479 7
FhQinghal QY2 CK 067 043 0.74 0.11 035 014 058 0.45 081 017 024 014 0401 8
THNingda 7Yl CK 100 041 0.31 0.00 030 009 090 0.02 084 006 028 039 0376 9
HEQnghai QS CK 029 017 0.00 0.43 031 003 032 0.87 096 000 000 014 0293 10
FHNingda QS CK 048 0.00 0.60 0.46 0.18 000 049 0.00 081 018 015 000 0277 11
FHNingkia QY2 CK 075 005 0.17 0.29 000 029 040 0.00 043 017 030 002 0238 12
3 itit BT P4 o, b BT (LP) 1 4 0k £ 2 3L 59

3.1 EYAFENAERMKRESIE
V-Score ¥ 43§ % M

TV iR R Y R BT LR R R R 4 s s o
PEFIR & &, V-Score P43 & & il i i 1k & B 45 br
Sy BUVEA SR HE TR AR . AR AE R AR B
TS Wy FLAT B R T T SR U T e A
IV 1Y BB 43 5 V-Score 5 %, A BEAL (LP) 1 BB
VI35 V-Score IR RAF” T XA . H
o HE 1S T R R T B AN (] b X R
B AR5 2 R 5 — |, 3 U B 1 PR B A

BB

peli}

SEAFOR AL AR 15 43 W] TR R 2 CCKO Y
CTRRWREHS Y FHWT . X — 22 5T LP Lt
P 72 g (LA H T BACHR B8 ) i 1% M, sk 2
TAREARB = WRBR . b, AP (LP) Ay
TE 43 5w CUN 35 06 i DX © o & 0 15 Al 1 o
PR T E M R F M LS A A ks
o), 3% BH B R0 VS N A 28 T SR A g R 3R I i
77 % R ZH ) A 8 B AR T RT R R T R TR T
S B R . S5 RIE S T I, AL B (LP) 25 R R
CRBRPATT, N R AL BB A BRI AT fiE S
PEEAS T8 4, A BB 70 43 SR Ab 2 4 5 2 v 1 25 7T
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TP AR b R Y DR A PE AN EDRH (B
9 OG5, CP 3 fab J2 VA A Ry 2l ) 28 1 B R U B
T I GRDRL R TSGR A . AR IS, 95 TR
THEHWHLE I LP ) h & M 15° CP & & & &
(11.16% M 12.46%) , B & & T Hilgit#H 5
‘HHl2E  XARSHMF A SNZE HREA
K, E M 1S Ry E AR B2 B b A AR s
WP E B ML B R %M R B A .
T R R A B v 25 L, T SO 4 i B
S5 R B £ 4k 457 T 5 B 3L R T 43 i, HL 2R K
Gy O AT A AR TR MRS E DR AR B U TR
TR I E A WA, Wi LP B R gk T
HIWR R, A FLIR AL T R R EEIR Y,
AR THGHEEEHCP &, X 4R 5HY
FLAT V7 38 2ok 5 4P 1 410 0 25 1l O L DR AR T R
fi B HLAHI A4 . CP 5 EE 4 i 3 1F A ¢ (P<
0.0, 1 CP 5 NDF, WSC & i & i ] 3¢ (P<
0.05), X5 Kaur % IG5 BRFL G S 0F 5045 1
— B, BNAIE TR S i 2o AR NDF R A8 WSC
i DR THE A R AR R 45 R . ADF HINDF J&
S A R £ 4 5 T Y B 4E bR , NDF 5 WSC &2 )
W IEAM X (P<0.0D), 5H R RFEM R AR —2,
2 WY JEURE £ 4 B B, AT R IR B B OK AL S
Vit 5 . ADF 539 b3 5 A0, ADF
A ) R AR ) A R
Z ,ADF & 538 23 080 22 50 W0 169 T Ak R i s B
NDF #il ADF J& H W 1] B0 i 52 00 25 19 8 22 %8 57 48
Fro ARE T E MK LP 30 A ¢ 7 i R
ADF & 85 (20. 49%) , FH i X LP AR I g < o
# I 15 NDF & &= 5 Ik (42.53%) , Z B LP & fin
PRI T M FNME RS, WA RS
NDF 1 ADF 5 s B AR AR T T 40 5008 F 0 (4
W TE A R T Bl i R I AR el . WSC B iR
Bl O 5 I ) et e e o R ) 20 47 174 O g PR 2, 52 )
B R T UM R WA A b XY 3
Medz 22 LP AL B WSC & # = T CK(ER 4D, 5 ki 3
mro.7% U, H,  rh w15 & LP AR
WSCHRFABM1% L L, X RALP EFT
BPRABRH T WSCL 23 T LP ™A=, AT R
T pHAE , M TAH FEMED AR . R E R
R B T E R R R8s T H

3R . EE & B X% 75 14 R Y AE & AKOF F R B A
HHEERW, EE & 8w, 8 35 0 8 A R
WU E R, FEMX LPRMA R EELS’
EE & & f5 i (3. 81%0) , 8 3 iy T HoAth 5 B, T B 2
Hork B WSC & s 55w, H 25 FF 850 5 5 vl il 9
O3 i 0 REPE L ) B A b e K PR B M > T AL A
BT TE Y 0 25 238 5 1 B0 S Ak 5 0 e RUR: AT
AR A ) LA TR B i R EE B

3.3 EVAFENAEMXHES I ERLE
[ B %2 T

pH J2 A 5 7 V7R T B A% 0 46 b L 4 pH 7
4.2V F W E R E AL E R, 4. 2~4.58
hEFN &M TASKHEREN . HRFEFEMR K
A Py ZLAT B B A 2> T NH,-N [ LR L i
AR T IAEE pHAE, 0 TG F A 0 A,
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HIRME T TEMX , &0, M S T
JEORE ) B 5 A AT HE SR . I R EIR R
A S 2 i RE 5 R 1T BE T Ry B AR 1
52 A 45 5 Jr XU ) vk FLRR 1R 43, IR B A
T5 AR R O PEAE AR K R T B 2 BMIRER IE &
O I AR KRR R I . R, RO R T B A
I P X R AT AE X3 25 5 K A 7 g 28 U
1% JHE 27 F b 3R 18 AT BE R AR T O AR I 0% LR TR T
PR, TR B T TR 46 8 TS0 BT 19 = B R SR A s A R
TR T 50 IR DX FURL SR I R AR ) 2 R TR
A5 T 22 0 AU TR FT TS A B I L X S T AE I AE B Y
WIS 538 ME) LP 3& 4 8y, I 7= 4 5 2 NH3-N.
BE AN A P Ok A AR 7= ) DX R R R R TR
FH « 8 € M X5 A A s e R 25 KL W R TR
e 7 KH VR R R T 22 1 T 28 ) T sl e B K, X 2 R AR
0B B 43 A 7 2k B v 6 A2 I [R] 400 R A T
L A S WY S IR R R N R VI N
Hi X AR EAT N, H NH3-N: TN AR 72 42 B 8 AR
fb o BB ZEIE B, 1P 3 2o e 7= R AR pHL, 2E i
A F AR BRI 1AL, pH 5 LA 2
Mgt 2 A S (P<<0. 0D, i 5 AA,PA,BA K& NH:-N:
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pH 19 B AIK S 28 A 5% Wi 3 A 3 L IR 4R LA B 2R
IS R e s W LA 32 5 09 e iR 1k (pH<<4. 2)
)T Y P A . LP AL AR T
W pHAE . AlEd BT X iy &F 5l 257
G P A RS LP R ING pHI R 4. 0L R,
2 W AE W) FLAT TR 38 of PR R 3 T R EEIE AR L A
1A RAR TE 7 e W00 & e B . SR, b X g
PEATY 25 52 W & 8% I 2 1) 56 B M 7 U b X R 4R pH
T RESCR AL T 7 0 RE S P b JFURRE M ) 6
A X R 22 5%AH K. TEA VLR TH , LP b33 i 2
BETLASE RE IS 20% X153 THEY
SE ) PR 95 DEUORERE PR O Ak B & 1 B8 G B IR E
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M) 7 P[] 8 e 5 A o W - R B AL 1 RO 2 T
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