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Table 1. Chemical and nutrients composition of experimental diets

e

X0

Item Liiey
Hay Starter Formula feed

Dry matter, % of FM 84.9 83.7 81.3
Organic matter, % of DM 93.0 95.5 93'8
Crude fat, % of DM 29 3.8 3 0
Neutral detergent fiber, of DM 712 30.1 :3.3 7
Crude protein, % of DM 9.6 23.2 19.7
Total digestible nutrients, % of DM 62.7 90.8 8% -3“

* Based on guaranteed value
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Table 2. Feed intake and feed conversion ratio in steers fed three levels of concentrate *

Yiem Treatment ®
HC MC LC

Feed intake, gDM/BW"**

Concentrate 65.3 50.7 325

Hay 239 395 54.6

Total 89.1 90.3 87.2
TDN ¢ intake, g/BW*™ 723 69.3 62.8
NDF ¢intake, g/BW"® 38.6 449 49.7
CP¢intake, g/BWo" 15.5 14.1 11.8
Feed/gain, kgDM/kg 4.1 42 4.0

= No statistical analysis for this data.

b Treatment: three concentrate levels, approximately 95%(HC),70%(MC) and 45%(LC) of the estimated

TDN requirement for 0.9kg daily gain.
< Total digestible nutrients.
d Neutral detergent fiber.
¢ Crude protein.

Table 3. Growing performance in steers fed three levels of concentrate
Treatment *
Item HC MC LE P
LSM®  SEM< ISM  SEM ISM  SEM
Initial weight, kg 79.1 6.4 87.7 6.4 76.6 6.4 0.46
Initial age, d 92.8 2.5 96.0 2.5 90.8 25 0.37
Final weight, kg 245.7 14.7 252.2 14.7 222.0 14.7 0.34
Final age, d 260.8 2.9 263.0 25 258.8 25 0.52
Average daily gain, kg 0.99 0.06 0.99 0.06 0.87 0.06 0.28
Withers height change, cm 26.2 1.2 24.0 1.2 22.8 1.2 0.15
Chest girth change, cm 50.1 2.7 41.0 2.7 45.0 2.7 0.10
Belly girth change, cm 66.4 32 60.2 3.2 64.0 3.2 0.40
Weight/height ratio® 224.6 11.1 226.4 11.1 206.0 111 0.15
Belly/chest ratio® 166.8 6.8 175.3 6.8 155.4 6.8 0.29
Backfat depth', cm 1.02* 0.07 0.628 0.07 0.48° 0.07 <0.01

s Treatment: three concentrate levels, approximately 95% (HC),70%(MC) and 45%(LC) of the estimated

TDN requirement for 0.9kg daily gain.
v Least squares mean
< Standard error of mean

1 Weight/height ratio was calculated as follows; body wei ght/withers height X 100, used values obtained

at the end of the experiment(9mo).

< Belly/chest ratio was calculated as follows; belly girth/chest girth X 100, used values obtained at the

end of experiment(9mo).

¢ Backfat depth was measured at the end of the experiment(9mo).
ab | east squares means in the same row with different superscripts differ significantly.
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Table4-(a). Ruminal volatile fatty acids(VFA) concentration, ammonia nitrogen, molar proportions of VFA and

serum insulin concentration in steers fed three concentrate levels®.

Treatment ®
Tter HC MC LC p Cotitrast
LSM¢< SEM¢ ILSM SEM LSM  SEM Linear Quadratic

Ruminal pH 6.6 0.1 6.8 0.1 6.7 0.1 0.36 <0.01 NS
Total VFA, mg/dl 6.6 0.2 6.6 0.2 6.9 0.2 0.46 NS NS
Ammonia N, mg/dl 45 0.4 53 0.4 5.9 0.4 0.19 <0.01 <0.05
Molar proportions, %

Acetate 60.4¢ 0.7 64.68 0.7 69.6" 0.7 <0.01 <0.05 NS

Propionate 24.04 0.9 19.4® 0.9 16.6% 0.9 <0.01 <0.01 NS

Butyrate 12.5 04 12.9 0.4 11.7 0.4 0.16 <0.05 NS

Isovalerate 1.0 0.1 Lol 0.1 0.7 0.1 0.07 <0.01 NS
Acetate/propionate ratio 27¢ 0.1 340 0.1 4.24 0.1 <(0.01 <0.05 NS
Serum insulin, »U/ml 46.5 11.1 255 111 14.8 11.1 0.19 <0.01 NS

A treatmenF X age interaction (P<0.05) was detected except for total VFA, molar proportions of propionate, butyrate
and serum insulin; however, the nature of interactions did not preclude evaluation of main effects (change in
magnitude of difference but not direction).

B Treaf:ment: three concentrate levels, approximately 95%(HC),70%(MC) and 45% (LC) of the estimated TDN
requirement for 0.9kg daily gain.
© Least squares mean
¢ Standard error of mean (n=5)
¢ Observed significance level for linear and quadratic effects of age.
A5C T east squares means in the same row with different superscripts differ significantly (P<0.05).
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Table4-(b). Changes in molar proportions of ruminal isobutyrate and valerate and plasma glucose
concentration in steers fed three levels of concentrate with months of age *.

Treatment ®
Item HC MC c p
ISM< SEM* ISM  SEM ISM  SEM
[sobutyrate
4 mo 0.38 0.1 0.8 0.1 0.5% 0.1 <0.01
5 mo 0.6 0.1 0.5 0.1 0.7 0.1 0.54
6 mo 0.4 0.1 0.6 0.1 0.6 0.1 0.06
Age 7 mo 0.7 0.1 0.7 0.1 0.6 0.1 0.47
8 mo 0.8 0.1 0.8 0.1 0.6 0.1 0.15
9 mo. 0.6 0.1 0.8 0.1 0.6 0.1 0.32
77777777777777 Lnear TTTTTTos NS TN T
Gonfrag? Quadratic Ngr <5 ] Ns -
Valerate
4mo 1.9 0.2 2,14 0.2 0.7 0.2 0.04
5mo 12 0.2 0.1 0.2 0.9 0.2 0.18
6 mo 140 0.2 1.3 0.2 0.8 0.2 <0.01
Age Lo 2,00 0.2 120 0.2 0.7° 0.2 <0.01
8 mo 1.74 0.2 0.9 0.2 0.8 0.2 0.01
9 mo. 1.3 0.2 1.08 0.2 0.78 0.2 <001
S Linear NS . w001 Ns
(Conr! Quedraic NS NS ] NS
Plasma glucose
4 mo. 96.0¢ 19 87.08 19 72.0¢ 19 <0.01
5 mo. 90.6* 19 91.0¢ 19 7408 1.9 <0.01
‘ 6 mo. 89,64 19 89.4% 19 77.6° 19 <0.01
Age 7 mo 89,84 19 92,04 19 77.8° 19 <0.01
8 mo 90.24 19 89,8+ 19 82 4 19 0.01
9 mo. 85.0 19 90.2 19 84.4 e 006
o Linear w01 NS T <001 =
BB it NS NS NS .

= A treatment X age interaction (P<0.05) was detected.

b Treatment; three concentrate levels, approximately 95%(HC),70%(MC) and 45%(LC) of the estimated

TDN requirement for 0.9kg daily gain.
¢ Least squares mean.
¢ Standard error of mean (n=5).

= Observed significance level for linear and quadratic effects of age.

fNo significance.

28 | east squares means in the same row with different superscripts differ significantly (P<0.05).
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Effect of Concentrate Level on Performance in Early Weaned

Growing Wagyu Steers Fed Hay ad libitum

Masahito SUGIMOTO, Yukinobu SATO and Yoichiro SAGAE
Summary

Three levels of concentrate were evaluated for their effects on performance in beef steers during a 6 month grr?wmg
trial. Fifteen Wagyu (Japanese Black) steers weaned at 3 months of age (initial BW approximately 80kg) were a_smgned
to one of three treatments groups of 5 animals each. Treatment was at three concentrate levels; apprOXll’r.late]y
95%(HC), 70%(MC) and 45%(LC) of the estimated TDN requirement for 0.9kg daily gain, using values reported in the
Japanese Feeding Standard. Steers were given ad libitum access to chopped hay. Diets were group fed.

Increasing concentrate level appeared to decrease hay intake. Concentrate intake was 65.3 gDM/BW®= (HC), 50.7
gDM/BWos (MC) and 32.5 gDM/BW® (LC), respectively. Dry matter intake in LC tended to be lower than HC and
MC(87.2, vs. 89.1, and 90.3gDM/BW°%, respectively). Average daily gain(ADG) was 0.99kg(HC), (').99kg(MC) and
0.87kg (LC), respectively, LC seemed to decrease ADG slightly. Back fat depth at the end of the expenrner.lt (9 months
of age) in HC was higher (P<0.01) than MC and LC(1.0cm vs. 0.6cm and 0.5cm). Conc.entrate l-evel did not affect
ruminal pH. Increasing concentrate level decreased (P<0.01) ruminal acetate molar proportion, and increased (P<-0.0-1)
propionate. Molar proportion of butyrate in LC tended to be lower than HC and MC. Plasma glucose co-ncentratmn in

LC was lower than HC and MC. Increasing concentrate level tended to increase serum insulin coucentratmn.-

In conclusion, the present results suggested that increasing concentrate level LC to MC imp:joves feed intake and
performance of yearling growing steers, although increasing concentrate level to HC may not improve growth ra.te,
and improve fat deposition. Therefore we recommend that beefl steers should be given MC level concentrate, i.e.

approximately 50gDM/BW°%/day, in the growing phase.

Key words : Growing beef steers, Early weaning, Concentrate level, Growing performance
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Figure 1. Feeding schemes for two treatment groups.
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Table 1. Chemical composition of experimental diets
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A& AR . 134 Al SEEM T 2T [T
HBEETRE ) 2455 L7z, BERE & UNRISED 3 fEXE
DGR A R TIZAR L7z,

Hay! Conc. 1 * Conc. II* Conc. Il
Dry matter, % of FM 849 87.0 86.8 86.5
Organic matter, % of DM 93.0 92.0 89.6 89.6
Crude protein, % of DM 9.6 16.1 13.8 11.6
Ether extract, % of DM 29 1.7 2.3 2.3
Fiber, % of DM 71.2¢ 8.0¢ 10.4¢ 10.4¢
Total digestible nutrients, % of DM 62.7 83.9 87.6 87.9
! Chemical analysis
* Guaranteed value
¥ Neutral detergent fiber
# Crude fiber

Conc. | : 2 to 7mo.
Cone. II: 7 to 13mo.
Conc. [l 13 to 20mo. (monensin added)
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Table 2. Feed intake in steers fed two concentrate levels.

HENIS B0 SRS S BAH L Z 4 4 YEESEOMEENER. RF. L— 2y P& & & ORI - BIT

" Treatment !
m
HAY CONC P
LSM SEM: LSM SEM:?
n 3 3
Growing period
Dry matter, gDM/ BWo# -
o o A 83.5 1.2 95.5° 1.2 <0.01
¥, & / ) 31.00 0.7 578 0.7 <0.01
Concentrate, gDM/ BW S : -
S gDM/ 52.5 13 89.8" 1.3 <0.01
0 igestible nutrients, g/ BWe» 63.9° 1.0 79.47 1.0 <(0.01
Fattening period
Dry matter, gDM/ BWos 75.7 1.3 73.5 1.3 0.62
Hay, gDM/ BWos 5.3 0.1 6.72 0.1 061
Concentrate, gDM/BWo 70.4 1.2 66.9 1.2 0.38
Total digestible nutrients, g/ BWo™ 65.1 1.1 62.9 1.1 0.55

' For definition, see Figure 1.
? Standard error of mean

*" Least squares means in the same row with different superscripts differ significantly (P<0.05).

EHD., CONCROFTHE o1, T, BRI
BOTHAYK CRRREAH A ERE 5 Th - 7278 9
BPRHEEC DB A 6 s b £ 2 HMb,

2. ¥
HRUHS EUHEEIIC B 2 REREAEE 3 12T L

Table 3. Growing performance in steers fed two concentrate levels.

- Treatment !
HAY CONC P
. LSM SEM? LSM SEM:
Growing period ’ '
Initial body weight, kg 126.7 4.2 113.2 4.2 0.09
Final body weight, kg 289.00 46 341,72 4‘6 <6 01
Average daily gain, kg 1.04° 0.01 1.47 0 61 <0‘01
Withers height change, cm 26.7° 0.8 30.2 0 8 0 64
Hip height change, cm 25.9° 1:2 32.7 1-2 0'02
Fattening period
Initial body weight, kg 289.00 4.6 341.7 4.6 <0.01
Final body weight, kg 745.3 26.3 792.0 26 3 0 éS
Average daily gain, kg 1.24 0.07 1.22 0 67 0‘90
Withers height change, cm 22.3 1.6 21.6 I 6 0."79
Hip height change, cm 224 1.3 23.4 1-3 0~61

! For definition, see Figure 1,
? Standard error of mean

ab - -t . .
Least squares means in the same row with different superscripts differ significantly (P<0.05).

oo BHGHE TISOKE X, HAYX #3289.0kg. CONC
X341, 7kg TCONCK D A G I K & ¢ & b
(P<0.01). FEEH THECONCRED B A2 WMETH
otz BRMBOESAMAE (ADG) ZHAYE®

1L.04kgiZ3 L, CONCIK T1.47kgk HiIZ @7 - -
(P<0.01) 2%, IEHMHFREREOETH -7, t*

modz (P<0.05) 2%, IEHEHIZIZENZ < Ao,
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Table 4. Ruminal pH, molar proportions of volatile fatty acids (VFA) in steers fed two concentrate levels.'

ltem HAY Tredtment™ CONC p Months of age Contrast®
LSM* SEM* LSM?*® SEM*® 3 5 7 Linear Quadratic

Ruminal pH 6.9 0.1 5.6° 0.1 <0.01 6.2 6.4 6.1 0.91 0.53
Total VFA, mg/dl 5.0° 1.3 10.9¢ 1.3 <0.01 10.2 10.8 2.9 <0.01 0.03
Molar proportions, %

Isobutyrate 0.98¢ 0.2 0.29" 0.2 0.03 12 0.3 0.4 0.03 0.14
Butyrate 5.4b 0.8 8.8 0.8 <0.01 6.0 T 8.1 0.23 >0.99
Isovalerate 31 0.9 0.4 0.9 0.05 3.6 12 0.5 0.07 0.54
Valerate 0.7 0.3 3.1 0.3 <0.01 2.3 1.9 14 0.30 0.90

1 A treatment X age interaction (P<0.05) was detected for total VFA,; however, the nature of interactions did not
preclude evaluation of main effects (change in magnitude of difference but not direction).

¢ For definition, see Figure 1.
# Least squares means
¢ Standard error of mean

s Observed significance level for linear and quadratic effects of age.
b | east squares means in the same row with different superscripts differ significantly (P<0.05).
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Figure 2. Molar proportions fo VFA and acetate-propion-
ate ratio in steers fed two
concentrate levels,
A treatment X age interaction (P<0.05)
was detected.
“* Least squares means with different
superseripts differ significantly (P<0.05).
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Table 5. Carcass characteristics in steers fed two concentrate levels.

- Treatment !
HAY CONC P

- LSM SEM? LSM SEM:?

3 3
Carcass weight, kg 431.7 12.4 454.0 124 0.27
Dressing percentage, % 58.0 0.8 573 0 8 .
Longissimus muscle area, cm? 447 1.8 41-3 1.8 3-57
Rib thickness 6.2 0.2 57 0.2 0‘25
Subcutaneous fat thickness, cm 1.9 0.1 2.0 0.1 =
Beef color, BCS No. 43 0.2 4.0 0.2 o
Marbling score, BMS No. 23 0.3 2.3 0.3 fzg

! For definition, see Figure 1.
? Standard error of mean

»* Least squares means in the same row with different su

Yield grade by JMGA grader
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Effect of roughage level given during growing period on feed intake,
growing performance and carcass quality in Holstein steers,

Chizuru YAvorTa, Satoshi Kawamoro, Mas

ahito SuGiMoTo, Tsunao Hirar, Junko KoHara, Yoshitaka
Matsur, Manahu Omawa, Yukine

bu Saro, Hajime Mivazarg and N aohito Kusakagrr

, body weight , withers height and hip
s pH im mediately and analyzed for volatile fatty acids (VFA),

thickness , however, tended to be larger in HAY.

It was suggested that steers fed roughage ad lib. during growing period tended to have a higher carcass quality
despite of carcass weight being less than steers fed concentrate ad Iih..

Key words : Growing Performance, Holstein Steers, Roughage Restriction
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Reduction in the ammonia emission during composting of cattle manure through
mixing with calcium superphosphate

Keiko Mmaro, Tadashi TAMURA, Yoshio MaETA ,
Summary

Three experiments were carried to reduce ammonia emission during composting of cattle manure through mixing
with calcium superphosphate,

In Experiment 1, 300g of manure-sawdust mixture were mixed with calcium superphosphate at different rates and
incubated. When the calcium superphosphate added was more than 2.5% of the manure sawdust mixture, then the pH
value was maintained below 7 during incubation period and ammonia emission from the mixture was remarkably
reduced.

In experiment 2, about 180kg manure-sawdust mixture (moisture content was 64%) were added at the rate of 0,2
and 5 % and piled in the composting apparatus. T| hrough the composting process, pH values of piles mixed with
calcium superphosphate were below 7 and pile temperature shifted lower than the control treatment.

In experiment 3, the effect of 2% mixing of calcium superphosphate was inspected under composting of practical
scale (about 6 tons). Through the composting process, pH values of piles mixed with calcium superphosphate were
shifted between 7 and 8, that was 0.5-1.5 pH-unit lower than the control treatment and ammonia emission was
remarkably reduced. The pile temperature variation was similar in both the piles mixed with calcium superphosphate
and the control treatment.,

For continuous fermentation and repression of ammonia emission during composting, it was considered that the pH
value of manure-sawdust mixture should be kept between 7 and 8. The rate of additon of calcium superphosphate to
obtain this pH value was about 2%.

Key words : ammonia emission, calcium superphosphate, cattle manure, composting

25
AL TG & PE BRI e e H 2K

AT @ IBRI434E 3 ATEAT> IBRISTHE ~414E DR RUIE L LT
L D BTG 5 2L HE L7 B B ERBR - veveeveereseraneneseesesas e s e s st s e e e s s 1
FLA T B B DA S BB B B 3R+ verreerrrnreos e sre ettt 7
L T 00 LB BETL LT B B SRR e eervvrrerreereesenseer e et e e 9
I B A IHE A A TR R B IT 5 2 B B v erre e 9
I THOREFCHE XIS THEONER S L U E ARG S RO B e 11
I FHEOREICE LET LRSS LU0 B B et 12
N THOREIELITFEEL LU A L — ORI E BB e 14
VR - A L= VHRBIC BT S REER OGS RS T HFORFICG A BRE e 15
TS AT o) i py (2= doe o CT oy e R OOr PRIV PIR TP PSSR 16
TR O SR IR AT EOIE B L UMEE I B JIE TR 19
oW cep Y ]2 (el | ORI SNSRI 21
S P AR D AR T BEE I BF B ERER - +vevereovressersesrmerm st et o rr st sttt ea bbbt s e R SRR e 24
I &£983ZLHAL—VICBRUAFBEL - 238, FHBICE JIETHE e o4
I EEEESEEOREL LTOY = F2UL T A L — SOFPRHE e eeeeerereeerereerreressessises i 25
I BIEEHE — FOREBE LTDE — k2SIl TR E -+ oreeereemreeree sttt 28
DG 51T & AR L OB e e 29
B T O BT BRI I B G BARER -+ vvosesvorssarserasssesss st sasstu s et et e s st 32
I FMEFcad 508, 4 L —VOREHESPRETE LU B JITTHEE e 32
I SO 151 5 AR G 5 A T AEREITE £ B oo 35
I St & BRI 3 1) 2 WRIFAPRHBAS 528 TR RE IS KIFF R oo 36
BB 0D SR B AT HE T HEMBE++vvvs0resrosasnsnsbasnenssasansinesauses snesestnss das b et e abeath an ot SE R BE S Rb s SO SO SO 38
SEAHAL T o - RREORE I DR +vseorrersorsonisrenssassestatssianassinsseoa st abtdbsba st an e aba s b s s sh s EsEa e st s 39
T AT e PRI RERET B O\ 5T vheaiinsssssrsavesntssonsafss i50500s0a8s e snintbsngibs ne o ireoiuevnstsianinnstusssssies 39
I AL T A FROMEFLEETIIT LY Tovererrerenssrsenssnssnsentasassratsssses st as st e e sat b st bbb abb et s s n b b s 43
IR R L R I T i e L S T PO TSSOSO PP TSP 45
IV AL T b — FIBOOTETTHR -+ voversersrerrorsettessosnensnsssesssnssas st saseon e saaesbas e st s st st sa s s bbb b a0 47
VAL T b — FREOREEIIHE T DU T oreoeersreosesssensinestsnassassnstanesestssenssnsshsnonssssasssssiassssassensentaserensy 50
B B AR L BT R o1 xosemmermnanmnsanexessizamsmensasas wpssanassssnassnss st SSpnbas b aNs AR SRRSO SR TSR B 53



26

I AL 7 — FHiE, hRfe0FlERMIZ L5 1~ 2 AOMMOE AT

OFL N vrR =l W oo o e A S o T e L RSOSSN 53
A A O B A BRI B 8 B B - oo et 57
T SEEHIIET3MA~AL 7+ — B O R 100 T s rns mennion e b v wasba o T Bl S S s 57
T ARSI B AHG SHEA DBBEIIT 1 B HBUIT DU T e 60
11 D2 e ) g e e RO 63
U G it S R S T e T e PR OO SOV P T 64
A 2 0 2 B A 5B L T B B BB o oo ettt et 68
T R O MR 5 2 TEFL T 00 B8 T T DU T eeresrerersemses s eee e oo 68
I AEARMEA O KRR HAG 5- & S0 T 0 FETT L Toreerereesem e ee oot 7
BEFIANL T b — FRER S L 72 BT AR B (BT B SRR - verrrmresesseee e oot 74
A R T B9 B BB+ e 85
B B R T B9 B R et e 29
L b = D B e 89
fg}ﬂi%f‘ii:f{f@“é E&)@é%&m?ﬂ@?ﬁ%;ﬁ%ﬁ ................................................................................................ 99
(FUAFOR ST 5 Sl hF 023
ﬁﬁt’ﬂtllﬁ IZbBiTAa 4= bBlLUovrors XY - ﬁﬂi;’,é@ﬁjﬂ%{ﬁi: B4 5 AR 93
S N = B e G T i o R e T RSSO 93
I BlBEREEORBO 1T 5 RAMEE, LS IEL Y OBBE, FORRIT DT, 9
I Bedee e es &t S v + o Y EI=Ei R0 b - ey L e R o T T U UORUT USRI 96
R & S {70 oy T, o RS ——————————— 98
A0 S RER P R T B AR v er et 99
B e B B R - - e oo e 100‘
I 2Eovd el o 4 R TR veonmms o oot et i 5T 55551 bams ampmem s s 100
IR 2 E s - R b 0 e oy e 103
D B IS DGR v erereremrr s st b n s bbb et e et e St s et 104
B L L D HE N & R T D B SR B d 2 BRI -+ wiw v o bt i 5y 0 055 £ 22005 1 s ettt ettt e 105
My s BBV -voTve-s— (5 LASE) 1R BakR e 107
R B 1IN Chap B D o s e R —————— e 110
(RIRE RS 8 7 o — F o 2 4 —)
%g@{%ﬁ%%ﬁfg}%@éi%ﬁ ............................................................................................................ 114
448, w4 ;_;,%ZE@{E%%}\H;‘% ......................................................................................................... 116

27
AL SORE FUFITEE T B EUER oo ereer e e s 119
T FUEAMGEA 4 L — 2 O EEIT BUE TSI DU Torerreesrsessossss it s 119
AR A L — 2 O IR ISR B R e rvemrre s 120
T KA A Lm0 FBE S ER v evvees s e e 120
1l fﬂj}d(”)"}'b"{ V“y&LP?}(ﬁ}’B"{ L,_“)‘ ’ﬁiafﬁﬁg&@ﬂ]@ ............................................................ 123
M AT A Lm0 B BEEE b ) Bieeeveree e enssetit st 126
N ESFEUEIT BT EH A L= ORI e SRR e 128
VR LGS A L U O P ETREED RO HE oo 130
VI TEEAUES Y 4 L U 0 G T TolE A2 T DA eersrs e smsso s s st 131
BT b B RIS R ERIR v veeeoeeomeoem o e e 132
M B 2 S S TR T ZE v ovveveee e oo m e oL e 136
T AR 7 A O i AR SEHETHTE oo veveveee e mr e s e s s e s e 136
I SBEENTIZ 5515 5 BAEEIRIREEL 0D EHEIT D12 T orereererssmeses st 140
T FeBMT 2 3509 5 PR 0 BB LT D0 A ververeeses sttt e 145
2% IERI46EE 3 ARAT
BA - EEEL - TR & FUFOMMRILESMCET AR B 18 #AMNOH
B35 L URE PAZEE+ovvesevensoesemeesesssssss st st bs e b s R SR 1
FEAE - FREES - NSEE - KGR L B — oL TR S - T M B R P
?ﬂﬂ}gﬁxﬁﬁiﬁ?LEi:&Ciﬁ—%ﬁ .................................................................................... 5
FURHEEE - PEAE - KB DR A L - VIR BEOE-HNT v e TIRE S LU
3%&'_[%[1] ........................................................................................................................... 11
KRR - BE - KMZE AL 7 r— FEE R Z 2 A RO SSEROFRLE oo 15
OBk WAREZ - KRZE  HERTROERESBE L THRICRIZTREE . THICH
§ % Creep Feeding T -+t treetssers et 93
A R ORHEEAE ST 5% B2W. F—RERY oI - IRl 721
9 35 £ U 3 BB EL O RIS D2 e rereesessessereseesemsisi sttt 28
Ese— - thJILGRE - KFRIBNG - /NME 4 BRRAIC £ 5 SR OSSR T RIS DU T 39
KB BE - ORPILIAAD - FEREE T - VASERL - AR R L HURIH I S U B MR
AR O RHE L GRBG S ++ervreerssmsensenseseeses et e 47
B T A ST AR v overereee ere e e 63



e ——

28

39 D BEHATH 1 AT
AT AR BRI 1 B 2 EIH, HAES3EAZ L4411 —-v0g
E&% E ﬁﬂjﬂ.ﬁﬁ«ﬁﬂﬁﬁ{‘:ﬁ@-@-é Eﬂ“ﬁ& ...................................................................................

FURHESL - RAGMIK | WFLAIHIZ 5515 3 RIFEAR OSBRI, MR 00 Bk 1
CRITTRE 1. SDRHEEUR, FLES EUTURRIT DU T oo omereeeeceeeees oo 13
B R - AHEE - Tigs— . HEE— - AOE— 2. MTEHEIRF K OBEREME 12 DU T vemmremrrnniieiiairnaanns 19
HOOBik ﬁ’tﬁﬂlﬂﬁii’é&:ﬁi%?ﬁﬁﬁ*'zfi%@iﬁﬂ(:&ﬂf‘f%g ..................................................................... 25
H%e— - LRI - RS HISAIC 0 B RIS T 5T % 55 14, jpe
BB A D T e 31
&w%—-ﬂmﬁﬁ-lﬁé:-ﬁug—:7thb—»ﬂ—yﬁ&wzr—wnmyc
B BFUBFDFELEHAL -+ v evrvm ettt 39
RVIUBEAL - KI8 08 - BRERE - HIO%— - RS B0~ B © ISR 551 5 253t
TR FRBSIHT -+ - vo oottt 43
jfgﬂﬁz‘ﬁ‘ﬁl%ﬁ;ﬂ%ﬁﬁﬁi?}‘@i ............................................................................................................... 115
(G 45 BBRIMSE 3 ARITY
Wﬁ@%'ﬁ*iﬁ-kﬁﬁ%:%%%%%%ﬁiﬁ?ﬁ%ﬁﬁ#%b~9@%k$b£ﬁ
ﬁé}ﬁmg;:&gz‘—d—%ﬁ% ................................................................................................... 1
i3] " - /}irﬂfé’%ﬁﬁ 2 !Flﬂﬂﬂﬁﬁgﬁgﬁquﬁ@:ﬁ”'%“%ﬁ% ........................................................................... 9
E%@’zﬁ - HAe— - HA % ﬁﬁk%ﬂﬂi Hﬁi&@ﬁ%ﬁtmﬂ&ﬁgjﬂmﬁg ...................................................... 19
EEE—-XEK@-iMM%-kﬁ%ﬁ:+%ﬂﬁﬁﬁﬁ%ﬁ¢§%ﬂ%?éﬂ% 52
. %fﬁ%i@%ﬁiﬂ@@rﬁ‘”ﬂ;{/ﬁ%bsﬂga)étﬁj-dJ:(ﬁ”lﬁ#:&;f-g-%g ....................................... 25
%ﬂ$ﬁ1¥&§$@&§ﬁij§$§ .................................................................................................................. 35
(55 BERIMSEEL0 I RAT)
EM%*‘i%ﬁk*kﬁﬁ@!+%%ﬁ®m%%%hhﬁéﬁ4bmvma5é6:L®
;;ﬁj%;}i‘: ........................................................................................................................... 1
N A e L D N7 Y L S 9
LRS- JUHIEME - B8 — © FOMLE NSRRI B iR 1 THIZ BT 5
Wﬁl’ﬂ@ﬁ 5%@3“]{%& ................................................................................................... 13

29

BORE - TEEs T VIURRE - B0 - FRRIEO TR IS R T AR LA, kst

{gi’ﬁ&fﬁl)ﬁlﬁci@@%% ......................................................................................................
RS - KRR | Rl ORI B iR

1 REGHOBSEISE ARG KCERE MR RR O A RIETRE e 25
MAZEA - HOHLE - 4 & KRERSEO LM KCIRTBOMED -0 Offis 7 &

F7L ALY —YAT A4

It RE Rk S ek

(B 65 | BH49OFEI10A EiT>
WAKRE - #F MK KHZE 4FoEFECET A 1. SEEMBORE & RO

L TR BB A B D B I T L e e
F& Bk FEKEE - KHZE R 2 4 VEESSOEREICRITT ERAS LIEEH

FURRES - KAENK | BWIFLFOMEERICET 507

I e WERR OB A 2 E Bk E & O

B P I D B A 1 Ml B B oot
FIAZAL AR DB — B RO ZAL & B R D B ettt
TR RS- ORE - BERE - ALK FOMLENERRICES 255

9 AL OATEFIZ 55 1F BREE L B D BRI e errreereere s
GG R 4L — DORER LR - TALF — 5 K OETH & DRI rororermeer s 41

B P TR M RGN SLHDER v e ere e et

<375 D EBHISLE 1 HRET
WHARRE - BK - WAEE  FOREICEY 5%

0. HAMEITH5H FF BRI RIE B e
FOKRE - AR - & X FOIEHEICHE T A

0. 2RHICE DAL 7 ot — FREEBEA DT RIEE -+ crverererrerssemssmssiss s 1
TRy - EKRE - OBX - EIIEE - e - BEE T WFORE ST 2R

V. AL 74— FEOMRAEOERAEROEIZ T T HE oo 23
HIBF(E R - 9T B - BOEE - | AEEAHE I B 3 EA S OB R T 5 B



30

T R am SRR O He S R, PREHERS S50 U B oo, 31
i OF - Hp R EHEORF GO GBIz 0T

L. BEPRTBODBETETIE oottt R 43
iﬁﬁ@:ﬁﬁ%ﬁ@l,2&03$E®$§tﬁﬁmvmo%%ﬁk$&mﬁaﬁﬁﬁm

ﬁ?g .............................................................................................................................. 55
B FAHERSHERAR STED SR - veer oottt 63

(ERE L HEFIS2AE 3 AT
HaIEms - % PIK - EAKEEE - MRS . WIS @ shL 2 2 4w FEE A 40 K il

CALECRROI R e AT 1A E (Y e R 1
FBIER: - WARE - B DOk - MIFER - MBS - ISR © AL 7 4 — FRESSET

FORPIER S £ 0% & T 5 3R> 72 PRI eremrreeeemeoooooooooo .
AREERE - BO%e— + LRI : FIBTEED in Vitro RAMHLIE T OHBE AT B ovvrreoeese oo 13
PIAGGL - W60 B OB E A E Lo < AT B R B e 21
WD R - HRE | Mot

DB DBIBITEY-- -+ oo eeevmerneriie i 29
WL EAYR - BRI - S - L | RO

AR DTSR . RIS £ O S IE B D YHRD 5 IEF T oo 35
PIASIL - D B 5 IO DA E O U o < APM00 SRR T NI S oo 41
i%ﬂ?ﬁfﬁgf;%ﬂéﬁj{?}ﬁ% .................................................................................................................. 45

(B 995 1 BBRIS3EE 3 AR
FAIERS - KRB - & Mk - MESE . RIEHYESS & R 2 & o 2 Rl BAA0E 4 00 4 sl
FEABA & 3R P2 EAROHE R -+ ovveeveeemees it

1
T OBKC-WBIER B L3837 Ly A b= E RO W ILBRBES T 05 -
HE‘Q .............................................................................................................................. 7
MRS K - %Zﬁﬁmb7¢*FEE&%W%¢@%&K%E%?%M%
I ﬁlfﬂ@iﬁﬁi .................................................................................................................. 15
HI¥FE K - 4557 %:ﬁ%«u7x~F@t&%%%#@%ﬁ&%nﬁféﬁﬁ
H%&?Lﬁ-ﬁ@%ﬁﬁ;:ﬁﬁ-ﬂ—%%gﬂﬂﬁﬂwﬁb;ﬁx .............................................................................. 23

31

TRk - NHEHE - RE - W TR0 SRS MEREOR LM -2

07 AEOBURO BT TS BB AU 72 0 T 1) VDR ++vreveerseereemsemsnsmmesinsneinnsd 37
B R S P B ST HB R e e veresesssmstes bt st b et e s b e b e bbb R RS SRR e s 43
(F10% © EERNSASE 3 HRAT
MEFEK - dinl % AL 7+ — FICX 2SO BERHICE T 3R

5 B 0D R TR L 3551~ 4 B BT (R T OO HERE oo oveeeremmse oo 1
FRTHE - R LS8BT LHA L e OB AR BT 5 JITF B e, 1
FARRZ - HAIER | AFORE S 21R

VBRI L 7z b 7 o — FREEE SO BIPRE SRR RIS TREE oo 17
AT - HMERORIE PR ER A S IS T o VBIRME S8 AZ LY A L —VOE

LA+ +-+vvereersreeersesesensiessas et s st et a e s 25
A2 - MEIRARE - R BE: 25852 L9 4 L— SOUB RSO KBTI R

FE B+ ever ettt ee et s 33
WAL BEORR LM MDA LR TR RITFHIE oot 37
AT~ 2 SR AR S0 L TITTOR oo i o 5 T B S BEHEEAN SREEXNAR S ERBEEREY a1
EOBEK EE S OB 2P ORI R L REOFAEITE KT TR o 45
L e (L ST 49
iSSP —— 51
(BB115  WARI56%E 3 A 3T
MEFE R - dEF BRSS9 — bR - YRRV EERFO

R R P e T R e s L B 0 A LB A R 403 1
RS - TREE - VG - & T AR - RGR - B 5

Theileria sergenti BAETREHERR PIHIRIZ L B 4 A L TIED TR 7
ks~ - F Rl - VM - & 0 R R CRABI 3RS U -

Bk T or i PRI B v svnmsunsvevesn svsssonss s sy e e e e o S A e ST 55 13
FEATHIFT - BIREER - A - Bl | RN T Lok e -k

bl M R B B B s Y S T R R AT 19

VERRIFT - EARELSE - A B - MRIGEERS | AL 2 & £ VIR 3 B XU 6 A IR &

A

St s Ry ¢ A il P, O

PR G I 3

L

y




32

Eﬁﬁ;g@gﬁw;{ T A e 29
HREAES - R W LS8 BZLHAL— VUM R AR X BRI RIE

B e e et 39
%%?%T%&E@}Eﬁgﬁig;ﬁ .................................................................................................................. 43

CH12% | BEFISTHE 3 HRAT)
MEFIER - JEA B AL 7o — FERIMEA 51 5 R R ONARS 5 ERRTI A o e

B e 1
PERRIAT - BA S DR 5 A M DR & FEFLAES & OBIHEMEIZ B 5 BT BB oeroreeerernnress 7
HFARES - K 18 - FARIA D &5 852 L9 A b — S ORESUINEIRS 0 A L0 H—T

PITERE & I B0 O (LTI BT BT ere oo 18
N - %~ 4 A FERE R 5 2 u s o SRRSO . R R U

INVItro BZHITHALE e 27
TTHIFE - KBS T | HBLBES O — 5+ — 125 X LRSI b1 B 5o

ﬁﬁdﬁ)ﬁ ........................................................................................................................ 35
i%ﬂ%?ﬁ]%&%}%ﬁ'ﬁ%ﬁ@ﬁ .................................................................................................................. 45

135 | BERISSELLH i)
ﬂﬁ%ﬁ~%$$w-%*£%:«V7x—Fm¢w¢§t¢%$ﬁtﬂf55@ﬁ@%@

RURARHAIRE 7 L DR APEHEES v ererees ettt ee e 1
TTHYE - BHAEK - HOL— Ly F by THRAL 72 FE ¥ — EREH ORI ]

b A e R D 17 Rt a7y - USSR 1
BBIERS - ARE - & Bk - KHHAAC | ~L 7 o — FRBFOTR - IREIRE S BB,

*ﬁ@}fg%&zﬁaﬁ;ﬁﬁz@f@g ............................................................................................. 19
BOBEKR - B MK - BIER - KRS FRHI O BT ARG 548 3% & Mo 45 #8533,

FARE B0 BRI BUE G A v rvmveeer ettt e ettt 31
PEAERITT - 1l 0 88 BB TR AEBEL AT Y a2l gy - 25

TR RT3 B R D SR oo ssmsnns v et s A K s sm et 29

B RS BIRRSTEDER oot e e 43

33
145 1 IBHIG0ME 5 AT
PGS | MOEAEHR A 3 R OO BEHE AP 0D B -+ res e ees ettt e 1
BN - B BIK - AR A TARKIREIT L BAL 7 4 — FEBEQIEF e 9
HUFIGRACEE - U i - AR - O ME L8R LY A L—YOUIREAD AL
o e b e T T O A T S B R s e 15
B # - DB - #F i — - JNERSEE D —PISRIRERHC B 2 T RE T RO R R LR
R R R B 21
TS5 |~ 7 & — FHERORE & R BRI E % F o 72 E BT 0TS & 2 A F R A
T 95
WERAER - R (& - RS - 5 1S R 253 AT LA L — YV OUIREATL
D P T T A B ettt ee ettt 37
PUATROAT - MGERFRERS - BOROE D JFRBRTFE T A0S TRESDICE SR A & 4 Vi
D BT 0 FE T RE BRI v evevesesessinsstsie st e b e s sd et st R bbb e bbbt n e 41
PEATROFT - B4 3 - WERERRS DA R R A A4 PP ORI L WLBE OB R e 49
BTl o rpoe ==y g S 0 S R 53
155 HBAIGLAE10 A R 17>
PRRT - RIS - R L FLHE ARUEREO R E B K OHRRSIEE O B{RE O Al &
B HERG e+ ese ettt L LR 1
PEAFIAT - WRIERER - A 3 D FLHAOMRE D K ORIRIEAE & BEFLAE D & DRBIERRE e 11
JE O fEE - TLHSEHE - (PR - HARISRACES - hH (@ - R4 Rgh LU RE AR O B B
R Ty 2 A Lo D OIS oo rereerereeeeesssereommiasniomiias e s e 19
AT HFIT ¢ FLARRIC BT SRR B S SR T ML T b R - PR HIE LR O Y
S 29
RRGAES - DR - MRS - R OEES RGO TEEES S RO LA
& BTN L FHEARLOD HEEE v oo veereeerere s sttt 35
oW LR - IR B R EE - J\HUBHE - R B TARREY A L Y5
BHZ 351F B ML AR 0D IR ST (D 0L+ v vveereeeernremmre e s s e e e 41
ITIECHR - FRIEL— 1 B 3 ARG |y B0 TS SR I T BB  DEEL o voreeerroesssnmsssese 51
B e v P PPP PERETFRIE 54



|

34

{165 BEBHIE3HE12H %47
A - HTERRS - MAREA - HHEA D FEL -WHE YT O LY L — VDR

P A A BB 35 & U L BT TR IE B oo oottt 1
BN W W NS RIRET OISO B L TS S TR X ORE I RITY

%g .............................................................................................................................. 9
PAERERE - S - I - % 7§ — © REMMERFOIRERTIC 51 5 IEEEO

BEAE & FBIRTEEL L B o eveereee e m e ettt ettt e 19
HFRALE - FIARIL - Bl B BRBE Py eI LH A L - UEFRL T 5 RAM

B DA 5 s B & LA 1T Tl 4 M oot 25
B - SRR B - VAR - BIRBAE - AR I ROMBSHREE T L 2R

G L B ] (D I s I T HE S s s i s i B S S T 31
(HIREAES - WAL - R f0E - BRBEE EH A ART VESTHEN I 2wy

A BN T B T BT s roncnonsmmnisno mpustnm nsasen asis v s s o S S S S 35
Be O LRERLT ORI - R LEHE - Bk #  THREE I AR —

g .65, 7. ol o [l DoV 7 o RS R 39
R A R ST e e 43

CBITS D FB 24 3 H 4T
HIBHEEALS - ARG, - 1A - PR M E 2B HE Y £ L — U A A

P ED I L U ERIBEABBOMWEL A B B AP oo v, 1
WA - KRR D RO IS A L — D AR B A A L — DOpHG A

WS T On b T . R ————— 7
WA B - HBEGRORES © b BRI S A L— U ERETRIC B BV ARMEEY A L — Y

BEE D LA FEHEER & T B 1 BT BA e veeeeetemraemsa s e e et eee e e e e s e see s 13
B RHREARES IO b BT S b O SRR I B 1 B S T 5

UMIBRREE 2 BT BIUEE Y £ L— U ORI v errrererarriseronsiesrereesesessressereses oo, 21
TIEZSE - OB - KIEGHE - JIE @) 1 SO0 B | — L7 = X% ( Festuca

arudinacea Schreb.) [ ) 5% | O BFEIT BITFEEE cooovemeeeerereeeeeeeeeeeee oo 97
T 8 - FHRIME - KT - TS - 2 W R LM B u— Yk A B

T8 AL AR BB TEMIREEE  (B0) verveerime ettt 33

DR - (RS - AFERIEN - 8 Bk R R 24 v EBEOBERMIZB IS F v e
T4 A b“*)ﬁ%%—%?ﬁgﬁfﬂ‘ﬁiiﬁff‘f?ég ........................................................................ 41

AR - THES T - ZF vE— - BLREM R R 7 bR UERE (Touksa )

7 Theileria Sergenti 12 B PR HIANGR v er e

PRS- HASAL - 1R - BRUES R T E s ER MRS 1 L - P

LHEF P EOTLH A L — U EREAFEOWTLE L D AT R B LI O HE e
WA - R R TS T AW EEOE L BARO BRI KX S NEDERE e

VO et - (EpESEE - FRERIEN - 3 BEK D EW AFER-A s Ty T A L VETGS

2l BRI A E A W TR rvererer s
%ﬂ%‘ﬂ}%&%:{%ﬁﬁﬁj{-@ﬁ‘* .....................................................................................................

CGEI8T D THC3 3 AT
Il OB BT FAF s - Ty HAELNIAL T 5 — FOHEBEREICETS

140 H R & 112 H B 2 & DS R ESEE OBIER §F A — & —OHEE e

PSR - fF W ERTRC O OBOR MR - MEAEIERIC R 3

%‘F{' 75 HEﬁfT g)mlﬂgfll;bldd &ti-ﬂ !%;ﬁs .................................................................

Pt OMEE - B - & W ARE A0 Y ET IS HFA L -VE
TRARFERE I 3513 2 IEATREEI A OB L EERINASTUERE, L — 4 Y WEIRE

O | A E L T

HURALHE - NVERCE - R TEE - RURERK - EIE R RERILE S T A DAL g b

HUE & 72 A TR E OIRGHE 5 AT B BRI RIS TR R e

PIEMERE - el - AR - TR B Bk L AMBSHIER IS 51 5 TR

B S BEPAIME LT g BAE v eee e

SOH G- MFARAEE - B fEE - % W B R o Eoa v L-VERRE
FPEHC 50 B HLATEL & S AT Jodde DN B VB & B 0 S WL O LA

12 35 0F 2 ATEHE b b SRR 1D IE A
WifE B LRSS RES - TR FRARREICROTA 7 o f VIR B KUY

) VR ARE T OR AL L USRI T TRt
Peglisifs - PHEMETE - AR - A TR - £ PR EOTDNEGRA T /37T 4 — ¥ T ¥

H A FBE DRI S & ORISR I MUE S B oot
iR - B 1AL - RIS - MAEE AR WIS P vER I VYA b VEKE

ST 31T B LTI IE b FLISERO B v oveeeoemeesrerm st s s
A S T M B SCIDER -+ v eeveeeree e e e

35

53

29
63

67
71

............. 3

.............. 65

.............. 73
.............. 79




36

U195 TRCA SR 3 HRT
A - RIRERR - RIFAGE - NARE D b ET I VYA L — U ERRAFEIZ A

HEA A L — PO TEOEED IO BT FIE TR e 1
AR - R ERME - TS - A - X W BORRE SRR & S U

S DTS Lt e T 11
FETTE - BEEE - THSE P B Y ERBAREL FEL — - TAr O—NL '

I R AREE I v voe womvswmmsmsiams w40 o s 03 05 L 0 POV £ T B T e e e 19
TETTH 1 - SEERERE - PTRIYSS © 08 MEAWEIEIR S L AE 2 0 ADFRIIZ & 20 A LM

B 1 29
BORE - KIRARK - BSLE - NAEE B b uos A L — P RHRRASIRO

L (o U il e | o TN 33
WAREE T - Bife B - Bl — - A% 06 - PEEE AR ARSI 5 [ E

BT R R - oo avmomsn o s b o 0 M T 00 0 i s e s 39
e er e Ty g T 43

(205 1 TR 5 4E 3 AR
BN B -BERTHR . 7374 v T HABBIEAL T a— Fich 3 B 0AE L7

) BT U0 B B vt v oot b s s b e 0SS 500555000 et mane g4 mmme n s m s e s ey s AT 1
MABL - (S - I 80 © JEHBEAREIS 12351 B 825 & 230 DIEE. - eeverrverrenssie e 11
BRDE— AR RS B B 1R OOREE EE 2RO MG L 2R

(002 OO D SO 19
B - WA - KIRERS - MRICE T RAT & KOS IR A E DL

BT J BT HAME (BT oroiiaisiiieton i asesnthenrms s s st s e oo e sS4 e S ke i s 25
B T Tt o 31
%E;}-{ (NOIINNogo) ..................................................................................................................... 38

CH215 DFRG 6 1A BT
MR- Bk R BRI - LR - PEEE L v ARSI B LT ALY v,

IR - ABL VBT OBAL E USRI BRI i s 1
VerEsEAg - AR - RS - AMBRA - NG ) WETIRFOEER OS5 7L

37
B SR e e e 9
BABC - RFHEA G @ ACEENET SO TN B T 5T - RETBLS T
BT S8he++o e et e e 15
N OB EATRCER 7Ty T HRARLTIIAL T 4 — FIZBI A TR0l
R YA P DI 5 OIS F A ORI L DB oo reeer s 21
AR - BRGA - B MR - KRR AR - BB RE CER toxearid
L — ¥ R iE 2 IRk O S B TR T B o 25
B o e g SR T eI LA 29

<225 | FRUI0EE 8 AT
SEHRFIRE - R - TSR RHEHE - F E—  HET FUREICHT ST/ sm -
bk ER 3 L ORI EE FV 72 ELISA HRIC KB P OFLHHREE T
S BRTE OB+ +v+ e ene e s ee e oL 1
KRR - R A - WA - /ARE - EARM D WIAMMICbT s Y- biILT AL
v b OIS HA OB ATERE, B—HAERERE K OTLAERIC KT

F}é% .............................................................................................................................. 9
IS - =R - EH 8 BICBY B FEY —HH - 34 L — DOREMS KU

TEE, T 30 JL 3 QO oo emeee e st tehLs 17
I RS ERAR STHD B+ vvereseeesem e s s et st b 25

F 8 R o SR e |

FRG o T T e e SRR (SR

TEr Iy

AN =




38

DSR2 E  No.23 2000.

k124 3 A31H  FIRI
P12 3 A31H AT

B i e AR
At B BRET AT Y 4 140
& (01556) 4—5H321

s Y — 3 — FIR R A 2 4L
WETHVE16%dE 1 T H25%&
& (0155) 34—1281(0)

39




