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Adaptation of feedlot cattle to a high-energy ration by
intraruminal transplantation of adapted ruminal fluid
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SUMMARY

Adaptation of feedlot cattle to a high-energy ration by

intraruminal transplantation of adapted ruminal fluid

Hyun-beom Lee, Ryun-been Tak, Ki-suck Kim, Jae-suck chung, En-ju Sung,

Jong-sik Jang.

In feediot cattle the abrupt change of diet from roughage to a large
quantity of grain for the purpose to improve production often results in
increased occurrance of rumen acidosis or acute carbohydrate engorgement,
enterotoxemia, bloat, diarrhea, liver abscess and laminitis or robot disease.
The common management practice to control these problem is to increase the
amount of concentrates in the diet in a stepwise manner until the animals
are adapted to a high-grain ration. However this practice requires at least
about 3 weeks adaptation period and specially prepared adaptation rations
which contain various amount of concentrates. Present experiment was
undertaken in order to findout the more simple and rapid adaptation method
of cattle to a high grain ration,

Nineteen Korean calves aging from four to six month were fed artifical
hay (Yongchon Chuk-Hyup, Korea) which contains 10% of concentrates or
alfalfa and rye grass hays for two months and randomly alloted to three
experimental groups and two control groups. The experimental group-1 was
inoculated by stomach tube for two days with 1,500ml/day of ruminal fluid

from fished Korean beef cattle that had been previously adapted to a high-
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energy ration. The experimental group-2 was inoculated by trocalization for
two days with the same ruminal fluid. The experimental group-3 was
inoculated by trocalization with 1,500mé/day of bacterial culture which
contained 2 x10%mf of Gram-negative bacteria derived from adapted ruminal
fluid. The two control groups were treated with normal saline solution by the
same methods. All animals were fed high-energy ration that contained 80%
of grain ad libitum for 30~74 days beginning on the third of the treatment.
The effect of the inoculation on the adaptation was observed
clinicopathologically with the following resuits ;

All of the experimental calves inoculated with the ruminal fluid or
Gram-negative bacterial culture derived from adapted cattle did not show any
signs of rumen acidosis or other related diseases, while most of the control
calves did show diarrhea and bloat and a calf laminitis.

The average daily weight gain and feed efficiency of experimental calves
were slightly improved compared with control calves.

Following the feeding of high-grain ration, the pH of the ruminal fluid
was lowered in both the experimental and control groups. However severe
acidosis with the pH of below 5.0 was observed in only a control group-2.

The protozoal number in ruminal fluid was markedly decreased during
the high-grain feeding in both the experimental and control calves. However
the decrease was mere severe in control ‘calves compared with the
expermental calves. The activition of the protozoa were completely
disappeared within nine hours at the refrigerator temperature(4C).

No significant differences in heamatological and blood chemical values

between the experimental and contral calves were recognized. However in



one control calf which showed clinially laminitis marked elevations of serum
glutamic oxaloacetate transaminase and lactic dehydrogenase activities and a
decrease of serum glucose level were observed.

From these results it would be concluded the intraruminal transplantation
of unadapted calves with the adapted ruminal fluid from cattle previously
adapted to a high-energy ration prevents disease problem associated with

high-grain feeding and improve weight gain and feed efficiency.
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Tahle 1. Character of ruminal fluid of slaughtad cattle

Saple H No. of protceoa Mo, of bacteria X of gram—bacteria %X of gram-tbecteria

Mo, (16/m0) (107/m0)
1 7.10 300 VAl 54 46
2 6.9 220 K1) 47 X!
3 6.90 86000 0 K3} &b
4 6.09 v/ D 50 50
5 7.4 185 13 5 “u
6 7.61 170 ] =B o
7 7.54 1200 n 4] 20
8 7.23 13500 2 k] &2
Man  7.11 1871 ] 7] 48
std 0.49 616 %4 1 14
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A 2d AEHAZ, FAFT L AERE

1. A=

A2 19118 1,500me4 S 19 134 297 AB(FE)S B3lA 1900
of Y ¥ 3YxiRe LJFARE FAY FAA2 A3t Table 20 EAJT
utel Zhol 1 B FA|ol 0.83kg2 2N ThRI-P 0.53kgol] vl3t F713 %
& Uehdgdch 2xiAEolME FaAgol sty T3 1998 FAHE F
2} Table 3o EAIY ule} o] HEFME 19 FAgo] B 0.5kl 2t
3t iR A= 0.17kg 22 A A E(p<0.01) 4 E Vehfadch

¥H AL 19U YolN Eeluigt 2 S4FY 1,500m& FHE
& A 23 FUAY F IZ{ARE F9Y Z 3 Table 40f EAIRL vie}

o] ¥ 0.59%kgZ A thEF2] 0.17kgoll Hldte] V3] (p<0.01)F 7= ot

2. AIRAMNY Y AR A58
Table 50 EA|ZF uie} Zo] 1S B 191 FUZY 14 BF A &EA
A} ABELL 77} 6.21keg3} 7.56kg 22 A ThRF2] 5.61kg X 13, 59kgol]
ulslod F71s ot
231 APl AR BHA@e] N FUF 432 Table 60 EAIH
u}9} Zo] WFALE A2 ako] 3.35kg, 1E| A}EH o] 7.09kglE A TR
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Table 7o] A3t uie} o] 3. 79kg W 6.57kg L 8A THRFY 2.50kg o

14, T1kgoll v]3te] VA 3](p<0.01 N p<0.01) FArE At

Tahle 2. Weight gain of cattle imoaulated with adspted ruminal fluid by stomach tube

Grop Calf No. Initial body Final body Total weight’ Mean daily
weight (kg weight(kg) gain(kg weight gain(kg)

1 20 20 €0 0.81

E1 2 185 240 % 0.74
3 18 sl ) 0.%

4 190 0 €0 0.8t

Mean 1%5.00 6.5 61.25 0.83

Std 6.8 17.2 6.2 0.09

5 25 240 Y3 0.3

Cc1 6 185 1% -10 -0.14
7 16 X5 0 1.2

8 215 x5 50 0.68

Mean 1%6.00 VACH) BB 0.53

Std 4.5 40.49 4211 0.57

Reamrk E : Experimental grap
C : (mtral grap
= : Dring 74 days of experimental feading
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Tahle 3. Weight gain of cattle inooulated with adapted nmimal fluid by trocalization

Grap Calf No. Initial body Final body Total weight’ Mean daily
weight(kg weight(kg) gain(kg weight gain(kg)

9 15 145 10 0.33
E-2 10 15 145 20 0.67
1 15 130 15 0.50
Mean 15 140 15 0.5
Std 10.00 8.66 5.00 0.17
16 140 145 5 0.17
-2 17 10 15 5 0.17
18 120 15 5 0.17
19 110 115 5 0.17
Mean 15 10 5 0.17
std 1291 12.91 0 0

Remark E @ Experimental gop
C : Gmtrol grap
® : During 30 days of experimental feeding
b : Higher significant difference (p<0.01)
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Tahle 4. Weight gain of cattle inbaulated with adspted gram negative bacteria by
trocalization

Gap Calf Mo, Initial body Final hody Total weight' Mean daily
weight(kg) weight(kg) gain(kg) weight gain(kg)

12 140 1% 15 0.50

E3 13 130 150 20 0.67
14 120 1% 15 0.50

15 110 10 20 0.67

Mean 15 1425 17.5° 0.5

St 2o 1.9 2.8 0.10

16 140 145 5 0.17

c-2 17 130 15 5 0.17
18 120 15 5 0.17

19 110 115 5 0.17

Mean 15 130 5 0.17

std 12.91 12,91 0 0"

Remrk E : Experimental grap
C : Contyal grap
= : During 30 days of experimantal feeding
b : Higher significant difference (p<0.01)



Tahle 5. Fead intake amd feed efficiency of cattle inbaulated with adapted rumimal fluid
by stomach tube

Grop Calf No, Total feed intake Mean daily feed intake Mean daily fead efficiacy

(kg (kg (kg)

1 486 6.57 8.10

E-1 2 48 6.24 840
3 464 6.27 6.63

4 477 5.7 7.12

Mean 40.5 6.21 7.5%

St 2430 0.3 0.83

5 515 6.9 2.60 -

c1 6 20 2.0 19.00
7 467 6.3 519
8 4P 6.47 9.58
Mean 4525 5.6l 13.%
Sud 14494 1% 7.4

Ramark E ' Experimmtal grop
C : (ntrol grap
= : Dring 74 days of experimental feeding
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Tahle 6. Fead intake and feed efficiency of cattle inoaulated with adapted ruminal fluid

by trocalization
Grop Calf o. Total feed Mean daily fead Mean daily weight  Mean daily feed
intake(kg)®  intake(kg) gain(kg) efficiency(kg)
9 &6 2.87 0.33 8.
E2 10 16 3.5 0.67 5.2
1 110 3.67 0.5 734
Mesn 10033 3% 0.5¢ 7.09°
St 12.66 0.42 0.17 1.5
16 0 2.3 0.17 137
2 17 50 1.67 0.17 9.8
18 (33) 2.17 0.17 12.7%
19 :5) 2.9 0.17 14N
Mesn 53] 2.17 0.17 12.5%
Sy 10,80 0.3 0 2.1
Ramrk E : BExperimental grop
C : Omtrol grop
z : During 30 days of experimental feeding
a : Significant differeme (p<0.0B)
b : Higher significant difference (p<0.01)
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Tahle 7. Fead intake ard feed efficiency of cattle inoculated with adapted gramnecative
bacteria by trocalization

Grop Glf No. Total feed Mean daily feed Mean daily weicht  Mean daily feed

intake(kg)®  intake(kg qain(kg) efficiency(kg)

12 % 3.17 0.50 6.3

E3 3 115 3.8 0.67 5.7
14 120 4.00 0.50 8.00

15 125 4.17 0.67 6.2

Mesn 3.5 3% 0.5 6.57

St 13.15 0.44 0.10 0.9

16 Y 2.50 0.17 U

c2 17 0 2.67 0.17 15.60
18 Y 2.50 0.17 1un
19 i 2.3 0.17 13.73

Mean v} 2.50 0.17 14.71

Su 4.08 0.14 0 0.80

RamrK E : Bgerimental grop
C : Ontral grop
® : During 30 days of experimental feeding
b : Higher significant difference (p<0.01)
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A3 A 19199e) 4

1. pH
A o] pH AAF AL Table 8o AW FA|5}c)
APIZ(TFAT)Y pHeE FYHo| 7. 4424 dzejAdold FHol FUX

oli= 56484 Ao 8 J|&ojF o, o] thRZ thRIFoME A 7.8

(98]

ol Zo] FUFOIL 6.2524 W02 Jlgch U PAlE KB
Aol7h QA=A eeleh.
AY2Z(FY FoIZ)9 phi FYAol 7.84019 o] FUFol 5912

Ir

s173stglem, o] th2ZA tfR2Fo] Aol FYAMol 7.820| Zo] 4,972
A AEZolA Bt @A (p<0.01) 317 BIch

AEIZ(I" 24T FAR)Y pHE A2} FARY 8174g Roed Al
VY 15¢#] pHE 5.59, thR2FS 4.9724 FApzle] 23t (PC0.05) x}o]7t

A= odct

2. 93+

A 29 199U 435 ZAA 832 table 9o dY FA|sHHch
TS BT 199 FYT(AYIT)oME FUHol 1,550 x 107/meo]™ o]
A 159710l 200 x 10/me2 VRS BAFHAOW fRIZHME 1,363 x
10°/meol™ Zlo] 94 x 10°/me2M APZolM BTt 4R RE Vehjglct,

FaPeo] o3ld 189S FUY AH2ZNNE AFAZ FARY 7

B Uehigch & dEZ 1548 43 432 x 100/m¢, 23 thRFELS
34 x 10°/m¢E Yehfdrt.

T 2% S FUIAINE f34E 1598000 321 x 107/mede] s}

o thR2ZoIME= 34 x 107/ meEA ThA 2ARRS LERc)
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3. AZF L agedF aPYRe B

DFFAE Foid % I 1598 19U8AN A2 BAEAE Table
100] YYste] FAISHATE FAF4E B ANE 2 ZU2 AHY 27}
oyt AIFFAETA Fol® FUY Aolt AAHA golrt 1L EI

FYF HIEL B ANHOZ gHFol Yu YTl JUtd TXFAR
o Fole cha 2470 BaHE AYoluh, tlZZ e Alolo] fo)4 e

Aol QA Ysleh
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Tahle 8. Changes of numinal fluid after the fullfesdirg of high-grain ratim in cattle

Grap Calf No. pH of numinal fluid

Befare the fullfeading (n the 15th day of the fullfesdirg

1 7.8 5.73

E1 2 7.42 6.15

3 7.43 523

4 7.10 5.46

Mean 7.4 5.64

Std 0.2 0.40

9 7.83 6.12

E2 10 7.56 5.65

1 8.12 5.9%

Mean 7.84 5.91°

Std 0.28 0.24

12 7.46 5.30

E3 13 8.31 6.10

14 7.80 5.74

15 7.8 5.21

Mean 7.8 5.5

std 0.3 0.41

5 812 7.00

1 6 7.57 6.36

7 .71 5.71

8 7.8 5.9

Mean 7.8 6.25

std 0.3 0.57

16 8.06 4%

2 17 7.48 4.3

18 7.50 5.26

19 8.24 4.80

Mean 7.8 4.97

std 0.9 0.20

Remark E-1 : Inooalated with adapted ruminal fluid by stamech tbe
E-2 : Inoculated with adapted ruminal fluid by trocalization
E-3 : Imxulated with adapted gram - bacteria by trocalization
C-1 : Cotyal for E-1
C-2 : Contyal for E-2 ard E3
a : Significant differerce (p<0.(B)
b : Higher significant difference (p<0.01)
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Tahle 9. Changes of protozoa nunber of ruminal fluid after the fullfeeding of high-grain
ratim in cattle

Grop  Calf No, Nutber of protozoa(107/md)
Befare the fullfeading (n the 15th day of the fullfeeding

E1

E2

1611.67
30.29

E3 172

185
418.10

1250
1250
105
195

3800 | B8 eunu B8 8y |58 | uans

1362.50
3.7

B R
r M

175
260
1790
1086

C2

58ocd

197.50 BB
634.62 KR/

Ef |68%5 | |owouw |BF |62en [Ef (BB |[BF |cwo-

Ramark E-1 : Irpculated with adepted ruminal fluid by stamach tube
E-2 : Inoculated with adapted ruminal fluid by trocalization
E-3 : Inoculated with adapted gram - bacteria by trocalization
C-1 : Contral for E-1
C2 : Contral for E-2 amd E-3
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Table 10. Changes of total ard differiential nuber of ruminal bacteria after the
fullfeading of high-grain ratim in cattle

Grop Calf Before the fullfeeding On _the 15th day of the fullfeeding
No. Total nmber Gram - Gram + Total nwber  Gram - Gram +
(X10/m) becteria(x) bacteria(x) (X10/mf) bacteria(x) bacteria(x)
1 2 57 8 12 & 5
Bl 2 2 o1 9 3 (i yL;
3 12 % 5 13 51 49
4 6 84 16 6 74 %
Mean 12.3 7.8 28.3 85 66.8 %8
Sd 11.9 18.4 18.4 4.8 1.7 10.6
9 13 v y:s) 12 ) 0
E2 10 14 3 17 15 7] 18
1 2 86 14 2z & 33
Mesn 16.3 8.3 18,7 18.0 7.3 8.7
std 4.9 5.7 5.7 7.9 10.1 10.1
12 % ® 3 2 57 43
E3 13 18 y:! 2 1 n 2
14 2 80 2 2 /) 28
15 12 2%) 18 28 = ¢) 17
Mesn 19.5 7.3 2.8 5.0 7.8 2.3
S 6.0 5.7 5.7 9.5 10.7 10.7
5 18 & 15 7 &4 17
-1 6 10 78 2 7 ) 73
7 20 ye! 27 8 37
8 12 81 19 6 el y&!
Mesn 15.0 .3 2.8 7.0 74.8 5.5
Std 48 5.1 5.1 0.8 8.7 8.4
16 27 80 20 2 Y} S
2 17 31 &5 15 2 84 16
18 34 ye! Al 31 &8 37
19 20 ) 18 17 (i 2
Mean 28.0 80.0 20.0 24.8 74.8 5.3
st 6.1 5.1 5.1 6.5 8.7 8.7

Ramark E-1 : Inoculated with adapted ruminal fluid by stamach tube
E-2 : Imoaulated with adspted ruminal fluid by trocalization
E-3 : Incculated with adapted gram - becteria by trocalization
C-1 : Contral for E-1
C-2 : Contral for E-2 amd E-3
a : Significant difference (p<0.(B)
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1. Y3tz

191U 8e)e] o)A B IIXRALRY 2FFAe] BY ulxEe ¥BE &
oyl flste MY 15¢=ie] 783 W FWNHELFE HAIY ZA3H:= Table
110 FA]3tdct.

Ay 1,2,32 783 Ztz} 41.3%, 39.3% U 40,050 2172} 2
ZL 22} 46.5%0t 44.0%2 A AP Zo) u|sld tlh ZUARL BYor} {9
8L ARHA otet.

VY FE AY1To| 4,775/u, HYP2Fo| 5,067/4, A 3Fo] 7,450/
M, B thR2ZE 5,600/m2A F4F zlo|7t AAEA] oron} chzx1F

% 1of(Calf No.6)+& 56,600/ L2 VA YEZLZ 77} A F = At

2. otz

191U1842] o4 B FFARY Hrigolo] Mt vjYay Ay &
dol 75 A7 flste 2, A W 2K WA VAR A A
T 1235 Al £ Z3 Table 120 EAIRE v} o] tf21F F 16f(Calf
No.6)oll 2lolA+= GOTe} LDH7} Zt7} 664 1U/L W 2,862 IU/L7IR] A5E I X
gol| 27mg/de7HA] tFE AU JERY] BE FAIPol Aol BE HEA

T atolE vehi=] ¢bolcth
3. 8 71 244

2} 28 B HAE 8 7tA £4X] & Table 130] EA|3F Hie} o] {2j3t
Apo]7h AR A Qbotet.
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Tahle 11. Hematological values an the 15th day of fullfeeding with high-grain ratim in

cattle
Grap Calf Mo Packed cell wolume(X) Lakocyte count(/ul)

1 42 4800
E1 2 K3 4900
3 4 5300
4 46 4100

Meen 413 475.0

Std 41 48 2
9 41 5100
E2 10 44 4100
1 3 6000

Meen B3 5066, 7

Sud 5.7 0.4
12 37 400
E3 13 42 4600
14 K3} 10200
15 43 9500

Mesn 40,0 7450.0

Sud 2.9 2883
5 42 4500
1 6 52 =500
7 50 6900
8 42 4800

Mesn 465 18300.0

Std 53 ;1.7
16 45 6000
c2 17 44 6800
18 K 4200
19 48 00

Mesn 44,0 5600.0

Sy 3.7 106.5

Remark E-1 : Inoculated with adapted ruminal fluid by stomach tube
E2 : Inoculated with adspted ruminal fluid by trocalization
E-3 : Inulated with adepted gram — bacteria by trocalization
C-1 : Comtrol for E-1
C-2 : Cootral for E2 and E-3



Tahle 12. Blood dhamical values an the 15th day of the high-grain feeding in cattle

Grap Calf T-protein Alhmin Thilirdun @T GT LH BN (reatinine (K Gluose Calcium  Amylase

Yo. (grd) (gsdt) (W) (MWL) (IUA) (TUL) (VL) (IWL)  (IUL) (mg/de) (mg/de) (IUAL)

1 54 29 02 W 18 1261 S 05 160 12 91 42

E1 2 54 30 02 77 14 146 5 05 14 ¥ 81 =R

3 52 27 02 97 16 146 5 05 22 m 176 20

4 60 29 02 72 17 M 5 09 1B 1B 87 X

Man 55 29 02 ™M81631Ux3 5 06 163 1B5 84 308

Std 0.4 0.1 0.0 117 17 288 0 0.2 4£6 55 07 N2

9 66 34 02 117 2 138 5 11 92 BV 83 3B

E210 77 3.7 02 B 13 8 S 19 121 1B 82 A7

1 64 27 02 8 13 144 5 10 1 12 78 =8

Me=n 69 33 02 ®W716312%7 5 13 163 127 81 37

Sd 07 05 00 206 58 223 0 05 3.3 95 03 6S

2 77 37 02 1B 17 178B 5 10 23 18 86 46

EB31B 71 3.8 02 16 14 1455 5 09 1B 12 91 28

4 65 37 02 1¥ 13 9B 5 11 8 16 83 X

B 92 20 0.2 a 13 121 7 1.0 g 140 7.7 222

Men 76 33 0.2 1B 143130855 1.0 13¥.8 1165 84 3165

Sd 1.2 0.9 00 311 19 313410 01 678 167 06 74

5 53 30 0.2 11 20 194 8 06 127 110 75 X6

16 66 27 03 64 24 282 8 14 %94 Z7 85 M4

7 54 29 02 10 13 188 5 06 =8 B 76 Xt

8 47 28 02 1@ 13 122 5 03 13 % 178 20

Meen 5.5 29 0.2 293175136565 07 153 & 79 355

Std 0.8 0.1 0.1 2769 55 88317 05 71 373 05 1638

B 75 37 02 1B 15 108 8 11 % 12 80 =1

C217 54 10 02 122 12 12ZB 5 12 12 10 97 4%

18 88 35 02 9 W 2% 5 08 137 1M1 109 2

9 74 43 02 2 53 158 5 1.1 18 100 110 316

Men 7.3 31 0.2 1615258 195 58 11 1413 121 99 3185

Std 14 15 00 634188 51©315 02 P9 B0 14 1185
Remark E-1 : Imoculated with adspted ruminal fluid by stamch tibe

E-2:
E3:
Cc1
C2:

Inoculated with adapted ruminal fluid by trocalization
Inoculated with adapted gram - bacteria by trocalization

: Contral for E-1
Ootral for E-2 and E3



Tahle 13. Blood gas values cn the 15th day of the high-grain feeding in cattle

Goap Calf No. H 20473 3073 H HI3 a2
(meHg) (mmHg) (g/dd (rmod)  Grd)

7.2 51.6 2.0 143 2.9 30.5
.31 5.6 71.6 143 2.6 31.2
7.40 4.8 7.4 14.3 a1 .6
.31 9.6 6.5 14.3 2.0 0.5

E-1

.31 5.9 .8 143 2.9 312
0.3 3.8 3.0 0.0 0.9 10

7.42 6.6 7.6 143 2.6 3.2
.31 a.3 7.0 143 a1 30.6
1.2 4.8 .8 14.3 2.0 2.8

7.37 2.9 7.5 143 2.9 0.5
0.6 9.0 16 0.0 11 0.7

7.30 488 7.8 14.3 2.1 3.2
7.4 2.6 66.2 143 2.4 0.6
7.37 0.6 6.2 143 2.1 0.5
7.4 8.2 72.6 14.3 2.0 R2

7.3 2.6 .7 143 2.4 311
0.06 19 2.7 0.0 0.5 0.8

7.4 421 60.5 143 2.0 22
7.36 50.4 64.8 143 2.7 0.3
1.26 &.7 0.8 14.3 31 3.0
7.4 4.7 13.4 14.3 0.3 316

c1

7.3 50.1 811 14.3 2.0 0.3

5 gg ® o0 gg GRBEER gg EBew gg W e

0.09 9.0 39 0.0 0.9 10

1.2 4.5 60.3 143 3.0 0.3

c2 17 1.2 8.7 8.2 14.3 2.6 30.6
18 7.30 50.3 90.4 143 0.3 3.6

19 7.3 4.6 .4 143 21 31.0

Mean 1.28 438 71.6 143 D8 0.6

s 0.07 715 14.7 0.0 12 03

Remark E-1 : Imoculated with adapted ruminal fluid by stamach tube
E-2 : Iroculated with adapted ruminal fluid by trocalizatimn
E-3 : Inoculated with adepted gram - bacteria by trocalization
C-1 : Contral far E-1
C-2 : Ontral for E-2 ard E-3
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EE FATE2 AE 76”2 e st FAAPHE Al Bt
th 2 Az ARZel ddMe A4l 2% By Fxe ¥ vLPS
LIERH ol(Calf No.9,12,14)E Q19loL} o3t -2 w|axx] olgir).

olo] uhsle] thZFo] QloiAE 2o (calf No.7 QR 8)F A3 cfL-22] o]
A A4 @ 23] 2, SYEYE 9 B ARy FTEEYo| Uy
don AdaHoT HPAS Uehd thR1F £ 16 (calf No, 7)o A= Azhute)
aof m2] A7 = cthiyd Hedd4rt dAHGEY & Aoz
AR 2} 8¥4cie]l el et

268 dF B4

2 A7 B2 ohAR 191U A B2y A YZEH =Rl
A ABY F 198N 4T Yol RBSAN AR BEHE 2
Absh 2 3} Table 140 EAIRE uio} Zol 3~922F W] ZE Uo| 54

& A3

Tahle 14, Longevity of ruminal protozoa in refrigerator(4°C)

Sample Percent of active protozoa

No, 1hr 2rs Jrs 4dhrs @rs grs 12trs
1 0.83 0.33 - 0 0 0 0 0]
2 117 1.17 0.83 0.33 0.3 0 0
3 0.5 0.50 0.5 0.3 0.17 0 0
4 1.00 1.00 0.67 0.67 0.17 0 0
Meen 0.88 0.7 0.5 0.3 0.17 0 0
Std 0.9 0.40 0.3% 0.7 0.14 0 0
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L]

9892 SFAR HSHUOBHE ZALBUY TR FAE 85~90%7}
2 Zaste wiol de] ol gz Atk dEy o WL Hay 2193
Fgrzto] £89 #ut ohel FFHUFL Y23 HSARE 23} HuE
2ol Mt} ZHstA F$A7)E o] dFHI Ych

AR 2L sFARoltt 22et TS ¢3S Arksts whio] d7Vs ol
o)Zg A A& 7t glout I Ee thsiM: oby ¥FEA By
th FHAEL 198 o)A yo] Y AFst ARFo|ch Allsion Fe
1913 A F o|BE BAA ISR 19UEES FYAY A IF
E i Fojstods FHile] 23 1914332 oubazichs 21 Raslgen,
Huber %32 o} wl a4e] ¢tio] FLIYUEAS VS B3 39
¢ A3 DAY ARES ARTANALE Lzhatole] Fato] WA gfoton
AP 3719 oot ARA L PHATHE R Hastach Drake
5" g Siyter B2 89 190 P EF L o HAAE Aol ouE A
Tt B3stgct, 3 Kamstra $'° @ Ronning 59 191942] AZES ¥
Aol 7P E 1907153 Ao fIY ANE ki esictn B3
Ak,

2 Ao E 4~6708%He] FHolx] 1955 FASHY E33olN A2 3
€99 1918 Q 23 ST i 1,500m¢4S 23] T E: B
B34 190ule] FU F YA TIRAZE AKFHAA £ A3 Q4
W EAROZ ofrtx] TFFAE Fofol slalske Aol U FAIL
ANBEEE el Hlsted WA BArEdch et gub v ulsle]
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233, 19U8 AN 2L HA o] w== stress?] Al FEF )
2AE F2 3 29 1989 pHe BAFoE dze ol FFAIR
Foishe M 8SU 2o E 55712 HoAn I o|stAel: o] Su} 18]
A85E doA FyuBEFol AFHEI 43peir dojdria oA <lct
MARREM 2 AY Az BE FATE AFFAR FoAvlele 7.0 0% o]
Qou TZFALE Feiloli thiio] ojgt HAR} AHE Uehhdon 53

£43 AXWO T ou)ARRAY cfR2FoE A ot 5.0 o5ty AHEFE

Mo

Uehglch 38 clZ1ZelME RFFAE Fod FolE U A Yo
ot o] oulabgAl NG AFA2I} o 10s8] FHE THo} o=
ZE AH-gHAY dFoleta Mt

L3lg Fojo] Wt 18] 9340 wWse] T3hA] Chowet Walker®®
4 Rosenberger’= Z7I3tt}s st ot Eadie £ @ Siyter 5%o) o)3td
33 ol UNAE LIFARES FoY ol VA 22Uy sty
th B AUAIIME AP} 22 tie] AFFAE Fo Folt ¥A
8 Zasded 1 2= 53 tzeld Qstadch ey A4t 2 7
gulol QoiME #3 Myt QB gokth TTFAR Fojol P2 ¥
AL Poyzatxie] Aato] thajM L obHzkx A7RIIL gich £ dAFol
A U4y AR UPARE dolE FHoz2 AI[{AR Fo 1585
At B Az 2FE F 16(No.6)oll A 56,600/ uLol]l Hdt= W@ FF717}
Uelited o]RE RAANN FHY utel Zo] Ao FEH 2 53
40 714% Zojodct & oo "oty AapAzte] glojA= GOT#} LDHA] ]
VAY A, 223 "] AL AV JFEHAEY oA v F {5
B Velx] ofgtont 2t 7selE 4o et siMHct

2 dFE= 23 oM AAEHAdEY 1P E dEIZS iz 12
o] FAIHAUI X PollME AY2 W 323 chR2Fo] FAIE AT wetd A
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