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WAJ +1 V= OMBERGE (Fsin)

N a4 '
%—ﬁ 1 it Wi i 1V pH | [t | VBV |7 3 /0 M5 [FIsR8 5L W &
! .
ce cc ce cc ce % %
1 » H i 4.6 282 37 77 50 147 | 0.41 —
1 LAY 1 4.7 332 39 85 59 188 | 0.55 —
SMSifhn T 4.6 268 31 67 39 161 | 0.41 —
gt o] 4.6 294 36 77 52 166 | 0.45 —
1 + # 1= 1.2 379 38 91 164 124 | 1.27 -
s |1 FAMY i 3.9 207 3t 90 102 105 | 0.87 —
& W 0.0 326 29 75 123 229 | 1.38 —
Foty | 0.0 334 33 85 130 119 | 1.18 —
< 4 ® x 4.0 513 76 177 105 231 | 1.02 —
B, |2®NMD i 3.8 489 38 | 168 w2 | 219 | 117 —
£ Wm o 3.8 440 38 108 71 261 1.68 -
oyl o3.9 481 51 151 93 237 | 1.29 —
E 4.0 408 53 89 103 217 | 2.44 —
4 A Lk i 4.15 408 32 77 77 255 | 2.17 —
1 T 4.05 373 29 70 66 237 | 2.7 -
B 41 401 39 80 85 236 | 2.30 —
E 4.2 396 51 109 108 250 | 0.90 —
= ] th 4.15 381 35 105 85 192 | 0.86 -
T4 352 32 7 50 222 | 1.16 —
1 % 1% 1 3.9 437 36 82 134 222 | 2.08 | 0.08
1 (L@ il 3.7 519 30 111 138 257 | 2.08 | 0.01
£ M T 40 466 35 102 155 189 | 2.02 | 0.01
e o1y ' 3.87 474 34 99 143 223 | 2.06 | 0.03
1 ! 3.8 ! 155 8 9] 160 205 | 0.63 | 0.04
g |1 MY 1 3.85 454 2 122 106 226 | 0.61 | 0.27
SMS M 3.9 420 3 111 78 225 [ 0.5 | 0.70
Y | 3.8 443 4.5 108 115 219 | 0.64 | 0.34
% + B 41 414 5 nz| ue| 15 ! 1.5 | 0.0
g 1L EAD th 4.0 437 29 58 95 204 259 | 0.05
o o 3.8 501 29 0 92 320 | 2.54 | 0.01
] ¥ | 3.97 451 3N 87 98 263 | 2.28 | 0.03
l b 303 ] uss | 26! o5 | 137 | 201 | 1.49 | 0.05
S B : 3.85 470 20 97 109 259 | 1.77 | 0.1
n ! COF |39 0 ogee | 2| o | 108 | 205 | 17 | o4
C—1|8& I 3.87 400 38 93 89 218 | 2.07 | 0.03
C—2| SMSEmMm 4.70 284 31 113 12 171 | 7.3 | 0.79
S 4.4 379 44 81 153 M5 | 1.61 | 0.01
1|4 % s h 4.4 315 18 82 127 106 | 0.93 | 0.01
" 3.8 108 26 89 88 226 | 2.4 0.01
9 ool 4.2 367 39 86 123 158 | 1.66 | 0.01
A= 4.0 373 37 99 66 208 | 2.04 | 0.01
2 A e 4.2 320 45 87 128 105 | 0.51 | 0.01
- F 3.8 350 30 76 66 208 | 2.50 | 0.01
% W 4.0 348 37 87 87 174 | 1.69 | 0.01
- 4.1 443 35 117 97 229 ! 2.35 | 0.0l
3 |~ £ fbix s 3.9 420 36 106 98 216 | 2.0 | 0.01
‘ " P 3.9 455 35 117 182 156 | 1.22 | 0.02
I ¥ | 3.99 439 35 113 126 200 | 1.8 | 0.01
A 4.16 398 a9 99 105 194 | 2.00 | 0.01
WORy H1 1.16 351 13 91 118 142 | 1.16 | 0.0l
F 3.83 404 30 94 113 197 | 2.05 | 0.01
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BOS® GENS U1 v—oo—8s 4h%)

L | BRI A B G < B ) ﬂmisa'i’ﬂmaixa’fi HUARNG | ke | NFE | HIKS
1 t BiEthe | 79.07| 3.19 | 2.8 | 0.95 | 6.17 0.25| 1.37
i " 78.90 3.06 | 2.59 | 1.03 | 6.63 8.89 | 1.43
B o |t " 79.09 | 3.01 | 2.70 | 0.91 | 5.73 9.96 | 1.30
' S " 79.02( 3.09 | 2.71 | 0.96 | 6.19 9.36| 1.38
9 2 k " 78.17 | 3.15 | 2.44 | 0.83 | 5.8 | 10.77] 1.32
% v | %] v | S| 05 | 28 | 10k 15
" . 2. 2. . . . .
SMSEM |y o 7821] 300 | 245 | 0.87 | 5.87 | 10.82 | 1.23
3 I " 78.751 2.1 | 2.63 | 0.78 | 5.93 | 10.61| 1.23
5 : M " 77.98 | 3.03 | 2.5 | 0.79 | 5.72 | 10.91| 1.57
B % m|.T ” 79.10| 2.65 | 2.24 | 0.78 | 6.13 | 10.05| 1.30
= g SO | " 78.61 | 2.80 | 2.49 | 0.78 | 5.92 | 10.52| 1.37
4 *r " 78.40( 2.68 | 2.26 | 0.80 | 6.12 | 10.67| 1.33
th " 77.55| 2.71 | 2.55 | 0.73 | 6.58 | 11.17| 1.26
I il E T " 78.68| 2.46 | 2.39 | 0.74 | 6.42 | 10.39| 1.31
¥ B y 78.21| 2.62 | 2.40 | 0.76 | 6.37 10.74 | 1.30
C-1& % m " 79.09( 2.90 | 2.68 | 0.77 | 5.62 | 10.10] 1.52
C-2 SMS#Hm " 77.68| 3.10 | 2.86 | 0.82 | 6.00 | 10.78| 1.62
1 ¥k e v—z) 9001 2.73 | 1.70 | 1.51 | 6.68 7.70 | 1.49
h " 80.72| 2.47 | 1.534 | 1.55 | 6.05 7.81| 1.41
W T " 81.85| 2.27 | 1.44 | 0.93 | 5.54 8.15) 1.28
‘ i LON | " 80.82 | 2.48 | 1.56 | 1.33 | 6.09 | 7.89] 1.39
ot 2 I " 78.13( 2.65 | 1.55 | 0.73 | 6.31 | 10.78| 1.40
Tl | Bel i | ih | Lh | Sl el Ik
. - " . 2. . b. . .
SMS M |5 gy " 78.40 | 2.47 | 1.55 | 0.96 | 6.05 | 10.55| 1.48
3 i3 " 81141 2.19 | 1.43 | 1.23 | 6.25 | 7.80| 1.30
s ‘ ifi " 80.95| 2.39 | 1.50 | 1.44 | .03 7.75| 1.52
& % m F " 80.96 | 2.49 1.57 1.61 5.94 7.69 | 1.35
# . B3 " 81.02| 2.31 | 1.51 1.44 | 6.07 7.73| 1.40
i E " 78.87| 2.38 | 1.68 | 1.00 | 6.44 9.96| 1.36
‘ th ] 8.2 2.77 1.84 1.11 G.16 10.44 | 1.20
L n T " 77.86 | 2.42 | 1.69 | 0.91 | 6.69 | 10.70} .40
' C - u 78.35{ 2.52 | 1.74 | 1.02 | 6.43 | 10.36] 1.32
Cc-1 " 79.82| 2.81 | 1.65 | 1.40 | 6.00 8.92| 1.06
C-2 SMS#Em ” 78.26 | 2.80 | 1.51 1.18 | 6.44 9.94| 1.38
1 /18 2 A 81.33| 3.46 — | 0.90 | 5.12 7771 1.42
E M v—-2 80.85| 3.15 — | 1.58 | 5.93 6.94{ 1.45
Tolon | Rel e | T |ioe| e w1
. - u 79.66 | 3.02 -] 1 . 8. .
S| A RTHURRM | gy i 80.06 | 3.06 — | 182 | 581 | 7.538! 1.49
2 JERTL | 82.03( 3.36 — | 0.84 | 4.89 7.24} 1.62
¥+ w1 r—2| 80.25| 2.88 — | 1.1 | s5.89 8.38| 1.51
% h " 82.49 | 2.89 — | 1.43 | 6.08 5.761] 1.35
7 In F " 81.87 | 3.07 — 1.28 | 6.27 5.85| 1.44
f 3 " 81.54 | 2.95 — | 1.27 | 6.08 6.66 | 1.43
5 i gy | 7031 | .97 — los | 50| 7.77] 125
m + [v1v—-2f 81.00( 3.31 — 1.24 5.87 7.121 1.46
rh " 79.40 | 4.11 — 1 1.50 | 6.10 7.22| 1.67
- o T " 79.17 | 4.41 — 1.43 | 6.45 6.2 1.72
4 L S 3 " 79.17 | 3.94 — | 1.39 | 6.14 7.05| 1.61
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BOH LKINEY 1 v—Co—FAROEL (Eihe

v1e®s | W o | R e 4 | AN | b | NS | dREkE | NTE | K
) k BOOR I | 2270 | 1459  — | 4.48 | 25.80 | 48.04| 7.09
- Y4v—2 | 1985 | W& — | 5.2 | 25.73| 46.23| 8.29

" " 22.70 | 14.89 | - | 4.8 | 25.80| 48.04] 7.09

£ B 2085 | 14.48| — | 5.83 | 25.8{| 46.23| 7.62
th ¥ ,, 17.58 | 14.99 1 — | 4.23 | 24.47 | 47.63| B8.68
SMS 19.64 | 15.07| — | 5.44 | 25.92| 46.56] 7.01
: ¥ oH " 20.99 | 1472 — | 4.40 | 25.36| 47.90| 7.62
g 20.11 | 14.73| — ' 5.46 | 25.83 | 46.29| 7.61
2 k " V'sgas| 103 — [ 3.3 | 31710 48.60 5.87
25.76 | 11.69; —  4.27 | 35.74| 41.78| 6.5

ha " 14.53 | 14.951 — : 4.90 | 26.58| 44.67| 8.90

A 2 HIN 15.81 | 14.33] — | 6.88 | 31.35| 39.01] 8.43
¥ ” 18971 14.74 ' — 1 4.53 [ 27.86! 45.17 7.70

£ 17.44 | 15.63 = 8.00 ! 28.14 40.91] 7.31
oy ,, 23.88| 13.35| — | 4.25 | 28.71| 39.50 | 7.49

P 17.67 1 14.331 _— ' 6.80 | 30.94' 40.33] 7.60

i

3 E " 26.77 | 19.18 ' — | 4.69 | 23.28| 43.76| 9.09
22.05| 22.20| — | 7.57 | 25.76( 37.46| 6.98

o " 17.01 | 21.10| — | 5.23 | 20.50! 44.6¢| 8.53

~ 2 H1% 18.19} 22.75| — | 7.12 | 33.36| 38.20| 8.57
“F , 19.771 17.75 | — ' 4.98 | 25.48| 43.13| 8.66

3 18.09 ' 18.62] — | 6.55 | 26.79| 39.13| 8.9
Es " 21191 19.31| — | 4.97 | 23.09| 43.81| 8.76

1 19.44 ! 21.221 — | 7.08 | 25.28| 38.26] 8.15
4 E " 26.77 | 19.181 — | 4.69 | 23.28 | 43.76| 9.09
17.04 | 22.29| — | 5.63 | 22.95| 30.92 | 9.21

" " 17.32 | 18.83| — | 5.88 | 20.13| 45.45| 9.7

WLk 14.47 | 20.821 — | 6.58 | 21.78| 41.87 | 8.95
O " M.G4 1872  — | 5.35 | 20.42| 47.29| 8.22

] 13.72 | 22.18] — | 6.95 | 24.05| 37.51| 9.46

by " 17.621 1860 - ! 5.47 | 21.52) 46.08| 8.34

a 15351 21.69!_ — | 6.28 | 22.70! 40.22| 9.14

) E " 20.931 15.26| 13.77 | 4.52 | 29.46{ 4#4.23| 6.53
20.09| 13.61 | 8.49| 7.48 | 33.25| 38.30 | 7.39

s " 21.10 | 14.51| 12.15| 4.90 | 31.64 | 42.15| 6.80

® % m 19.29 | 12.75| 7.95| 8.04 | 31.41{ 40.49| 7.33
R F " 20.91 | .41 12.89| 4.33 | 27.40| 47.65| 6.20
18.16 | 12.47 ] 7.94| 5.12 | 30.50| 44.87 | 7.04

8 " 20.98 | 14.73 | 12.94 { 4.59 | 29.50 | 44.68 | 6.51

I - 19-18 | 12.94)_8.12_6.88 ! 31.72) 41.22, 7.25
2 L " 21.25 ) 12.76 | 12.37 | 3.65 | 27.91| 49.91| 5.77
21.87 | 12.13| 7.08| 3.35 | 28.87 | 49.27 | 6.39

s " 22.02 | 13.74] 11.75 | 3.59 | 25.99 49.57 | 7.11

SMS 22.32| 11191 6.78 | 4.65 | 27.70 | 49.48 | 6.9
¥ " 21.62 | 12.46 | 11.37 | 4.34 | 27.14| 50.33 | 5.73

N 20.351 10.99| 7.72{ 5.45 | 27.88| 48.45 | 7.23
s W8 " 21.29 | 14.45 | 11.23| 3.99 | 26.90 [ 49.67 | 5.66
o . B 21,51 | 11.44] 7.19] 4.48 | 28.15 | 49.06 | 6.87
3 E " 21.39 1 12.76 | 12.37 | 3.65 | 27.91| 49.91] 5.77
18.86 | 11.62| 7.81| 6.79 | 33.07 | 41.36| 7.17

" " 22.02 13.74! 11.75 | 3.59 | 25.99| 49.57 | 7.11

=5 9 18.82 | 12.53| 7.88] 7.57 | 31.73 | 40.68 | 7.99
s A ¥ " 20.90{ 12.68 [ 10.73 | 3.72 | 29.31 | 48.08 | 6.21
19.05| 12.94 | 8.23, 8.48 | 31.21 | 40.20| 7.09

p_— " 21.391 13.06  11.€2 | 3.65 | 27.74| 49.19| 6.36
) 18.98 | 12.36! 7.97 | 7.61 | 32.00 40.78 | 7.41

1, & " 21.601 12.40 1 10.46| 3.70 | 28.33| 49.40| 6.17
‘ 21.14 | 11.27 | 7.95| 4.74 | 30.47 | 47.10 | 6.41
i " 22.45 | 12.08 | 11.37 | 3.24 | 29.30 | 49.78 | 5.60

" 21.68 | 12.77| 8.49| 5.13 | 28.40| 48.16| 5.54
G ¥ " 21.32 | 11.55 | 1).23| 3.46 | 30.10 | 48.76| 6.13
22.15( 10.90 | 7.6 | 4.33 | 30.18 | 48.30 | 6.29

TS " 21.79 | 12.01 | 11.02 | 3.47 | 29.24| 49.31 | 5.97

21.65| 11.65| 8.01| 4.73 | 29.68| 47.85| 6.08




B[R IRARS N e S S (S PR3

YLeFF |l 8 | R B 4t | G | #ORE | BUSES | H&HE | NFE | IR
c - 1 i ¥ % | 20.91] 14.26| 12.78| 4.00 | 26.33 | 48.00| 7.39
g - 3 L v—= | 20.18) 13.91| 8.20| 6.99 | 29.77 | 44.22| 5.23
SMS " 22.32 | 13.49] 12.81| 3.37 | 27-38| 48.53] 7.12
21.74| 12.86}] 6.94| 5.42 | 29.61| 45.73 | 6.34
1 it ¥ | 18.67| 18.56 — | 4.81 | 27.36| 41.67| 7.60
I RSEAE S RIS AR R R
¢z = ;-!i il " 2 "2 e - -2 -5 35- 5 .
g AT T " 20.33| 14.85| — | 9.74 | 26.45| 41.67| 7.27
E O " 19.94 | 15.38 — | 9.10 | 30.08 37.98 | 7.44
2 i # | 17.97( 18.71 — 1 4.67 | 27.21| 40.30) 9.11
& 4 v—-2 | 18.25] .61 — | 5.62 | 29.73| 42.43| 7.61
2| @ I i " 17.51 | 16.48 — | 8.14 | 33.12 | 34.53| 7.23
- T " 18.12 | 16.94 — | 7.08 | 34.60| 33.83]| 7.55
T y 18.46 | 16.01 — | 6.95 | 32.48| 36.93| 7.46
3 14 £ | 20.69 ] 21.95 — | 3.91 | 26.52| 41.60| 6.02
It k L v— | 19.00| 17.86 — | 6.55 | 30.76| 37.14| 7.69
- AP s u 20.60 | 19.96 — | 7.32 | 29.58| 35.02 | 8.12
T " 20.83 | 22.19 — | 6.83 | 30.94| 32.80| 8.24
B Y 20.15 | 19.67 — | 6.90 | 30.43| 31.99| 8.01

MIW/ A1 L= Lo HaR (%)

hg b1} oo (4| 4 | HORS | #bdus | RS | e ) NFE | IR

. I 98.2| s1o| 82| — | 9so| s837| so.8| 981

i 90| 82| 81| — | 123) 83| 25| 25

TP ¢ 78. 7.5| 87. — | n22| ®w.35| ss. .
AXMESMS | s gy | gols| 850 86.1| — | 106.0| 87.6| &.0| 8&7.1

& 2 xk 15.2 | 83.8| se4| ~ | 109.9] o4.5] .0 92.7
i 69.2| 755 72| — | 106.9] 8.0| e6.0] 7I.4

fr ik | LT 104.6| 815 9.5] — | 152.2] 86.1| 77.3| 81.0

o RS 2] 99.7{ 81.2 85.7 — 123.0f 89.8| 71.7| 81.7

3 k 98.5| s81.o| o942 — | 131.0| 895 69.4] .3

| | B EE |8 BE RY &S

% _— 101.2 . . — | e k 0| 9.3
A BRE | 'y | e33| 866 947 — | 123.5| 94.9] 75.6| 8l.4

s I 87.5| 75.5| @.o0| — | 8s1] 73.9 e5.4| 988

i 26| 7.4 790| — | 798| 77.2| 65.71 65.8

i 1 F gi.4| 85| 97.5| — | 1o7.2] o72| €5.4| 94.0

- B 88.1 76.5| 89.5 — 90.4| 8.8| 65.6] 86.2

I I 9.9 81| s2| — | 15.2] s85.4] 71.9| s88.0
i 8.6 79.4| 8.5| -~— | 104.1] 87.6] 71.9| 79.0

5P Ji2] ac a al

3 9.1 86.8| 92| — | 123.4] 932| 78.1| 85.2

¥4 ®.2| 8.4| 8.0, — , 110.9| 8.7 740 80.7

. 1 86.8| 83.4] 72| si.3| 137.6] e1.0| 3l 043

i 98.5| 90.1| 78.0| 58.9| 147.8] 89.4| 8.3, 96.9

" = ¥ 100.4| 87.2| 75.1) 53.4| 101.8| 96.6| 81.8| 98.6
¥ #5 | 952! 868! 761! 50.5| 120.0] 03.31 79.7! 96.6

0 I 85.8| s12! 79| s4.5] 75| wea! &7l 738

2 i 104.0| 945 75.5| s8.4] ne.8| 99.3| 96.3| o201

% SMS ; 103.1] 95.3! 8.5 66.4| 121.8] 99.7] 93.4] 9.4
v | e7.6] 0.3 77.3| s59.6| 10451 97.1( 91.8/ 86.0

3 I 85.5| 75.3| 68.5| 47.6] mo.0| s9.2| e.1] 9.6

I i 932 | 80.5| 73.5| 53.7| 169.6| 96.9( €6.1] 90.6
= NG 91.7| 86.3| 880! 66.1| 195.8| 91.8| 72.4| 98.4

319 91.1) 80.7! 76.7! 55.8i 168.6! 92.0] 66.8, 95.2




RS I DL DY A v~ SREBFAN L LT 1 b L MMBA T 5 3% 69

fil 11} @otr [ B 4 lee 4 | MR | $hdY | SRS | ik K5
i I 95.8] 93.8| 8.1 71.31 19.9] 955| 92.2| o97.1
h 88.0( 84.5| 89.8| 63.7| 134.5| 8.4 8.2 86.4
= F ¢».1 95.81 94.5| 64.8] 119.9| 960 93.9| 9.3
S ] 91.91 91.5{ 89.8( 66.4]| 124.7] ol.4| 88.6| 4.1
C- 1 75.21 72.5| 72.5| 46.4] 136.3| 80.1] es.4| s0.2
Cc-2 82.3| 79.3| 747| 43.8| 1185| 89.0| 76.4| 56.5
I 8.5| 842! 749! s56.2] 18.1 92.9| 78.11 9.5
s 95.9| 8.4 794 3587| 142.2| 9.0| 8.5| 6.5
S b5 a al a
3 97.6| 91.1 8.8; a2.7{ 134.8! 96.0{ 85.4| 96.9
T 94.0! 87.6| 80.0 59.2 131.7| 93.6| 8&.0| 93.0
1 i3 95.91 97.9| 87.0 — | 188.2| n.5| 85.7| 97.3
g 91.7 | 100.2 | 80.0 — 192.41 118.9| 86.6| 98.5
4 x B O F 88.7| 96.5| 77.5 — | 196.0| 93.1| 96.6] 92.0
" f O3 9.1 98.2 | 8i.5 — | 185.5| 107. 88.0| 96.0
E 90.9| 99.7| 78.2 — | 119.3] 106.1{ 105.1] 83.5
i) 81.3( 79.2| 70.0 — | 137.8) 1001.1} 64.7| 67.5
4 2 1 T 109.7 | 110.7 | 98.2 — | 168.1] 140.6} o92.8]| 91.7
L I A 2] 94.0] 96.5| 82.1 — | 141.8| 117.0| 87.6| 80.9
7
B 3 I 96.1| 88.3| 70.2 - 146.3 | 102.8] 79.5 128.2
th 81.71 844 76.7 — | 152.8 941 71.0| 113.2
- 2 {t T F 82.2| 82.8| 80.0 — | 144.7] 96.5] 65.2| 113.4
’ * SE ) | 87.7 85.1 75.6 — 149.6 | 97.8| 72.0| 118.3
mn E 94.3| 859 78.5 — | 144.6| 107.8| 90.1| 103.0
(4
s # h 8.9 87.9| 75.8 — | 161.0] 104.7| 74.1] 93.%
- ab al H
T 93.5| 96.6| 85.2 — | 169.6| 110.0| 84.9] 99.0
SE 9.2 90.1{ 79.8 — | 158.4| 107.5| 83.0] 98.4
4 P 3 o1.8{ 86.7| 8.9 59.2| 133.7| 96.6| 79.7| o90.7
i) =1, C-2 ORHNERILBRR & GARWRIL TR TR 8.5 Y, 4.5% T otk

1. C
2. ANUGTEIIIH 86.7 %, 4 #+FVU89.0%, ~ AR 82.5 % Cdhntee
3. a Diiference bottom-top significant p<<0.05

b Difference bottom-micklle significant p<20.05

¢ Difference middle-top significant p<<0.05

BMEE/ ¥4 v—oiho N {L4H0RIR (GihH)

T A —— TR ——r= T R = V_i,’,N_»A = s a—=
T B (e .

oM | ow o I LI M 17““27 Y el Ml

. [ A N -, . ! e ’-—.i— 5 T P z

! A HIRAT] VBN |7 ¢ 1 it B HE] l Hike I VBN | fildt/A

0/ 0/ y - 8,
1 k 14.63 — 1.65 | 3.39 11.37° 23.22( 34.57% 2.1 | g5.57%

th 14.48 - 1.61 3.57 11.2 | 24.8 | 36.0 2.3 | 61.0

A [ F 15.07 — 1.38 3.01 9.1 20.0 29.2 2.2 70.8

g [SMS| ¥ B 14.73 — 1.54 3.33 10.5 22.6 33.1 2.2 66.9
2 1 11.73 — | 1.34 ] 3.06 | 11.3 | 26.3 | 37.6 2.4 | 62.4

14 14.33 - 1.71 4.97 12.1 35.0 | 47.0 3.1 53.0

e g SN F 15.63 — 1.68 | 4.22 10.7 | 26.9 | 37.7 2.6 | 62.3

5% 3 B8 14.33 — ! 1.58 | J.08 1.4 | 29.4 40.8 2.7 | 59.2
3 = 22.28 — | 3.00 | 7.03 | 23.5 | 31.7 | 45.2 2.4 | 54.8

s 22.75 — 1.86 8.07 8.4 35.4 43.6 4.4 56.4

1 | = ~f T 18.62 — 1.83 | 5.24 9.9 | 28.2 33.6 2.9 | 66.4

& WMy | 21.22 — | 223 | 679 | 10.5 | 32.0 | 42.5 3.1 57.5




70 Aeddlsr I GHRER M W12

_— z‘. ~ - 7‘6" o/ i I Sl :"-T'i"l‘—-— o=
o g | o= ! & A w G VBN 7R mlz‘.,i_lﬁ #G
] vN |7 ¢ o g BEE | a7 SZEVEN | Mg
- 0/ ar 'V 70/ g’
4 J 22.30 — | 2.69 | 4.55 | 12.179 20.5% 32.6° 1.7 | 67.47°
= 2 [ ‘i: 20.82 - 1.90 4.63 9.1 22.4 31.5 2.5 68.5
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Summary

As direct-cut forage Larvester has been intro-
duced in our country, it becomes necessary to
reconsider the integrate silage-making  which
generally includes recommended technique of use
of wilting, chopping and additives ete.

Direct-cut forage cut with silage cutter or
forage harvester was ensiled in field-scale silo (3
mx6 m). Samples were colleeted by bury-bag
method and analyses were made of organic acids,
nitrogen compounds, change ol proximale anal-
ysis of forage and silage, and nutrients losses,
Furthermore, digestion trials with sheep were
carried out to compare sodium metabisulfite trea-
ted silage and no treated silage.

The purpose of the -present study is to deter—
mine the difference of quality of grass and legu-
me silage, the quality of direct-cut silage, and
the effects of sodium metabisulfite as an additive
to high moisture silage.

Legume silage possessed sufficient carbohy-
drate for good fermentation, and also low pli,
casily fermentive, high organic acids and high
lactic acid contents. Furthermore, it had high
volatile base contents, but the ratio to crude
protein contents wus similar to that of grass
silage. Although dry matter losses are inferior to
those of grass silage, good quality of silage can
be made with" no additive.

Metabisulfite-treated silage had low volatile
base, low volatile acids and high non-volatile
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acids, and lactic acid showed one-third the con-
tents of non-volatile acids,

Average contents of chemical composition of
direct-cut silage was as follows; lactic acid: ace~-
tic acid=76 : 24, amino acid (as protein in dry
matter) 4.37%, volatile base (same as above)
1.51%, their ratio 2.9 : 1, dry matter losses
18.3% (includes top spoilage 5%).

From the results above briefly reported, it may
be concluded that direct-cut silage with no addi-~
tive can provide good quality silage when use is
made of the first cutling of heading stage of
maturity of grass forage, the first cutting of blo-
om stage of legume forage and the second cutting
of legume forage.





