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Analytical studies of bovine mastitis management by
standard plate counts(SPC) and somatic cell counts(SCC)
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Kyongnam Livestock Promotion Institute, Tongyeong, Kovea

Abstract

1. The number of average milking cows, clinical forms of mastitis, mastitis-developing cows,
and cows killed by mastitis a year were 25.7, 1.8(7% ), 6.3(26% ), and 2.7(10.1% ) heads, respecti-
vely. The annual grade changes of standard plate counts(SPC) and somatic cell counts(SCC)
showed the grade 1A of SPC diminished sharply from April to August, we think it was due
to the lack of proper management in farming season and the grade 3 of SCC indirectly influenced
increased in huge during August.

2. The average number of parturitions of farms was 2.3, but 50% of below 1 parturition were
22 farms(31%), 50% of above 3 parturitions were 16(23%) out of 71 farms.

According to grades of the number of parturitions of milking cows per each farm, the farms’
grades recording 3 parturitions and 50% were little bit excellent.

3. The actual situation rescarch of foremilking CMT revealed 35 out of 74 farmers didn't do
CMT. Among them(35 out of 74 farmers), 80% did not test thanks to the troublesome process
of the CMT. SCC grade 3, among farms who did foremilking CMT once or twice a month and
who did not were 29% and 40% respectively and SPC grade 1A were 55% and 9%, respectively.

4. The research of actual situation on milking management let us know 29 farms(39%) did
not do lastmilking, 37 farms(49%) usually did overmilking, and 34 farms(46%) did milking
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for 4 or 5 minutes. Grades according to average requiring times of milking showed SCC grade
1 of farms milking within 7 minutes was 11% and SPC grade 1A was 34%, on the other side,
farms milking more than 7 minutes were 0% in SCC grade 1 and 13% in SPC grade 1A.

Grades according to the starting time of milking after rubbing teats showed SPC grade 1A
of farms starting milking at about 1 minute and over 2 minutes were 50% and 20%, respectively.

5. The research of actual situation on hygienic milking management uncovered 65 farms(88% )
were using one towel which was used in washing teats and udders to wash more than 3 to
4 cows, and 53 farms(72%) were using one dried towel to dry udders not for each cow but
for more than 3 to 4 cows after washing. Also, on milking turns disclosed 30 farms(40% ) were
milking cows in the order of incoming without isolation of a dominant group.

According to grades of towels used in washing teats and udders, farms using a towel for each
cow were 56% and a towel for over 3 cows were 31% in SPC grade 1A. According to using-
or-not grades of dried towels after washing udders, farms using a towel for each cow were 79%
and a towel for over 3 cows were 21% in SPC grade 1A

6. Farms doing teat-dipping before milking were 7(10% ), not doing teat-dipping after milking,
or doing sometimes were 9(12% ), and doing right after milking were 57(77% ). And farms doing
teat-dipping after dry cows and before delivery were 21(28% ). Farms using bethadine as an
antiseptic solution were 70(95% ), 40 farms(59% ) diluted it with water as weak as 5 to 10 times,
and on drying cows 64 farms(87% ) slowly did it more than 2 days. Grade 1A of SPC of farms
doing teat-dipping at every milking was 38%, farms doing occasionally or not was 33%, and
farms doing it right after milking was 37% and doing after milking more than 5 cows was 20%.

Grade 1A of SPC among farms diluting bethadine 5 times and diluting 5 to 10 times with
water were 36% and 33%, respectively, and Grade 3 of SCC were 35% and 32%, respecti-
vely.

7. Studies on nonlactating period medical treatment, as the cows were on dry, 54 farms treated
with their own hands. 73 farms(98 % ) had bovine mastitis treated for themselves. And on applying
medicines against mastitis, 55 farmers chose them on the basis of their own experience, 42 farms(57
%) were treated more than 3 days. 41 farms(55%) dumped away the mastitis infected milk
separately, 24 farms(32%) were feeding and milking at the same time.

8. Fifty-six farms(76% ) always washed and disinfected milking machines after milking. Farms
using the milking machines at low, or variable vacuum pressures, or at the vacuum pressure,
set at the moment of its installation were 31(42% ), and farms that did not know pulsation ratio
were 27(37% ). Farms changing liners when they were torn 8(11%), 58 farms(78%) said they
checked milking system when there were wrong with them, 31 farms(42%) changed milking
hoses when they found out problems, and 42 farms(57%) cleaned vacuum and milking systems
when they felt dirty. The SPC grade 1A of farms washing and sterilizing milking machines was
38% and farms only washing was 28%.

Key words : Bovine mastitis, Standard plate count(SPC), Somatic cell count(SCC), Hygiene.
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Table 1-1. Developing of mastitis and grade of SPC and SCC

No of No of

Items %
farms COWS
No of average milking cows 74 25.7
Current number of cows with clinical mastitis (per farm) 134(1.8) 7
Current number of cows with mastitis for a year (per farm) 465(6.3) 26
Current number terminated cows due to mastitis (per farm) 199(2.7) 10.1
Current grade of SCC A) Grade 1[below 0.2 million(mil.)] 7 10
B) Grade 2 (0.2~0.5 mil.) 41 55
C) Grade 3 (Over 0.5 mil.) 26 35
Current grade of SPC A) Grade 1A (below 0.03 mil.) 25 34
B) Grade 1B ( 0.03~below 0.1 mil) 26 35
C) Grade 2 (0.1~below 0.25 mil.) 11 15
D) Grade 3 (0.25~0.5 mil.) 11 15
E) Grade 4 (over 0.5 mil) 1 1
Table 1-2. Variation of grade of SPC and SCC in 1997 (Measure : %)

Month 1 2 3 4 5 6 7 8 9 10
SPC Grade 1 57 40 48 29 21 28 24 35 41 46
Grade 4 6 6 6 9 12 9 9 7 7 7
sce Grade 1 14 12 13 14 14 17 16 9 7 13
Grade 3 34 30 39 43 32 24 30 51 55 44
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Table 2-1. Parturition number of farms’ milking cows

Items No of % No of %
farms COWS
Parturition number of milking cows 71 1,729
A1l 605 35
B) 2 491 28
C 3 383 22
D) 4 148 8
E) Over 5 107 7
Number of average parturition (2.3)
Model of farms’ farming according to parturition (n=71)
A) Having 50% with 1 paturition 22 31
B) Having 50% with 3 paturition 16 23
C) Etc 33 46
Table 2-2. Grade according to number of farms’ milking cows
scc Noof g gpe Noof g
farms farms
Farms having over 50% of 1 Gl 0 0 GI1A 11 50
paturition (n=22) G2 11 50 GIB 7 32
G3 11 50 G2 2 9
G3 2 9
G4 0 0
Farms having over 50% of over Gl 0 0 Gl1A 7 44
3 patirotion (n=16) G2 10 63 G1B 8 50
G3 6 37 G2 1 6
G3
G4
Table 3-1. Milk test before milking
[tem No of farms %
On whether-doing-or-not foremilking CMT or stripcup
A) Yes, before every milking 2 3
B) Once or twice a week 19 26
C) Once or twice a month 16 22
D) No test 35 47
The reason of number CMT
A) Don’t know how-to-do 9 18
B) Because of it’s troublesome 41 80
C) Difficult to get the test liquid 1 2

— 289 -



m[o

T " 5717 80%, AAPEEE Beaetn F7He AME SAF7HE 40%, AT 1A
B 57 18% 4 A 9% 2 Ndel 1~28 o]} dAshe: 571

99 PR FE4UE delshel Sl WA wde 2¢ ¢ 4 Uk
HFHA CMTZA A 71 a8t 7]230)
o2 Qs ot 130 1~23 o)A 4. 27 22| Ay
AASHE BTV 20% e B34 e et 480 QoS 2 2o Table 417
o3 diosrel 7 #89 BEE 4E9 2o TREE AN Erhel AAE A g
3t %1%% T ST F7hh 33 37 7H(50%) A, 57} Brd
Table 3214 A fFHAE VHE 2 99 $7he 257122 Aok 15 37 24
1~23] ol’z} dAlgke w7kel AHE Sol% 28 ATk 4~5% oJuje] o]FefAE Frte
7he 29%, AEs 1A 55%, AAISHA = 24%7}(32%)%11 T F 18 x4

Table 3-2. Grade according to on doing-or-not foremilking CMT or stripcup test

scc Noob g gpg Noof g
farms farms
More than once or Gl 1 3 GIl1A 20 55
twice month(n=37) G2 25 68 GI1B 12 32
G3 11 29 G2 2 5
G3 3 8
G4
No test (n=35)
G1 6 17 1A 3 9

G2 15 43 1B 13 37

G3 14 40 G2 10 29
G3 8 25
G4

Table 4-1. Actual situation on milking management

No of farms %

Whether-or-not on A) Must . 37 50
doing lastmilking B) Occassionally 8 11
C) No 29 39

A) Rarely 34 46

On overmilking B) Occassionally 35 47
C) Frequently 2 2

Requiring time A)d4~5 m%n 24 32
of milking B) 5 ~ 7 min 42 57
C) More than 7 min 8 11

e A) About 1 min 34 46
ﬁﬁzﬁi t:fs after B) 2 ~ 3 min 28 38
C) 3 ~ 5 min 12 16
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Table 4-2. Grade according to average requiring time to milk a cow

scc Moo % spc Moo %
farms farms
Milking within 4~7 min Gl 7 11 Gl1A 23 34
(n 66) G2 36 55 G1B 24 36
G3 23 34 G2 9 15
G3 9 15
G4
More than 7 min Gl 0 0 G1A 1 13
(n 8 G2 5 63 G1B 3 37
G3 3 37 G2 2 25
G3 2 25
G4
Table 4-3. Grade according to milking start time after rubbing teats
scc Moo % spc Moo %
farms farms
About 1 min Gl 3 9 GIl1A 17 50
(n34) G2 20 59 G1B 11 32
G3 11 32 G2 4 12
G3 2 6
G4
More than 2 min Gl 4 10 Gl1A 8 20
(n40) G2 21 53 G1B 17 43
G3 15 37 G2 6 15
G3 9 22
G4
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Table 5-1. Hygienic milking management
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Item No of farms %
Towels used in washing teats and udders
A) One towel for a cow 9 12
B) One towel for 3~4 cows 40 54
C) About two towels for all the cows 25 34
Using dried towels to dry udders after washing
A) One towel for a cow 19 26
B) Using without separation 53 72
Washing part of udders
A) Only around teats 51 69
B) Around all the udders 23 31
Right procedures of milking
A) In the order of
for-the-first-time mother cows,
healthy cows, and infected cows 13 18
B) First, milk healthy cows and
infected cows last without
considering No. of parturition 31 42
C) Milking in the order of
incoming without grouping 30 40
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Table 5-2. Grade according to towels used in washing udders

No of

No of

SCC % SPC %
farms farms
One towel for a cow Gl 1 11 Gl1A 5 56
(n=9) G2 5 56 G1B 3 33
G3 3 33 G2 1 11
G3
G4
One towel for more Gl 6 10 G1A 20 31
than 3 cows G2 36 55 G1B 25 39
(n=65) G3 23 35 G2 9 14
G3 11 16
G4
Table 5-3. Grade according to whether-using-or-not dried towels after washing udders
scc  Noof % spc Yool %
farms farms
One towel for a cow Gl 2 11 Gl1A 15 79
(n=19) G2 11 58 G1B 4 21
G3 6 31 G2
G3
G4
Using without separation Gl 6 11 G1lA 11 21
(n=53) G2 29 55 G1B 20 37
G3 18 34 G2 11 21
G3 11 21
G4
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Table 6-1. Teat-dipping sterilization

Item No of farms %
Frequency of fore-milking teat-dipping
A) At every fore-milking 7 10
B) Occassionally 2 3
C) Never 61 82
Frequency of post-milking teat-dipping
A) At every milking 63 85
B) Occassionally 5 7
C) Never 4 5
Timing for post-milking teat-dipping
A) Right after milking 57 77
B) After milking 5~ 10cows 7 9
C) After milking all the cows 8 11
Timing for teat-dipping of after drying cows and before delivery
A) Before delivery 15 20
B) Only after drying cows 11 15
C) Both 21 28
D) Never 7 10
Antiseptics for teat-dippings
A) Bethadine 70 95
B) Etc. 1 5
Times of dilution water for bethadine
A) Pure bethadine 7 10
B) 3~5 times 21 31
C) 5~7 times 31 46
D) 10 times 9 13
How to dry cows
A) Right after 9 12
B) Slowly for 2~5 days 37 50
C) Slowly for more than one week 27 37
& Fojo} alm] WElHE HAEF 34 WS A% AR Bg whrA] il Al ARGEt 4
Agseiol stedl gelolu e BEY 3 S} gAY od AgeR A8 29d
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Table 6-2. Grade according to frequency of udder-dipping after milking

No of

No of

scC % SPC %
farms farms
Always at every milking Gl 5 8 GlA 23 38
(n=63) G2 35 56 G1B 25 40
G3 23 36 G2 7 11
G3 7 1
G4
Occassinary or never Gl 1 10 GlA 3 33
(n=9) G2 5 56 G1B 3 33
G3 3 33 G2 3 34
G3
G4
Table 6-3. Grade according to timing for udder-dipping
scc  Noof % spc  Noof %
farms farms
Right after milking G1 4 7 G1A 21 37
(n=63) G2 31 54 G1B 21 37
G3 22 39 G2 8 14
G3 7 12
G4
After milking Gl 2 13 Gl1A 3 20
(n=15) G2 9 60 G1B 4 30
G3 4 27 G2 3 20
G3 4 30
G4
o, AHE SFNAe 8 o]zt gk ol 7. U77] A2 A daRated X2 AE|
[e] . op o o) o]
o o T s SATEINH ap0) Az 2 9w 15 498 =
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Table 6-4. Grade according to times of solution water for bethadine

scc No of % SPC No of %
farms farms
Pure bethadine~5 times G1 3 11 G1A 10 36
(n=28) G2 15 54 G1B 9 32
G3 10 35 G2 4 14
G3 5 18
G4
5 times—~10 times G1 3 8 GlA 13 33
(n=40) G2 24 60 G1B 17 43
G3 13 32 G2 5 12
G3 5 12
G4

Table 7. Actual situation on dry-perod or clinical mastitis treatment

Item No of farms %

On dry-period treatment

A) Farmers treat most cows 54 73

B) Only on mastitis-doubtful cows 16 22

C) No treatment 4 5
On mastitis treatment

A) Farmers treat most of it 73 98

B) Consult on Vet. 1 2

C) Etc. 0 0
On chosing chemical agent

A) Depend on Ins. Lab. test result 7 10

B) Depend on recommendation or 12 16

ads. of phaceudical firms

C) Depend on farmers’ experience 55 74
On medical treatment period as farmers treat cows

A) 1 day 7 10

B) 2 days 24 33

C) Over 3 days 42 57
On disposal of infected milk

A) Feeding it calves 30 41

B) Dumping it away after gathering 41 55

C) Dumping it on the floor of sheds 2 3
On feeding cows when milking

A) Feeding before milking 23 31

B) Feeding with milking at the same time 24 32

C) Feeding after milking 25 34
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Table 8-1. Actual situation on washing and sterilizing milking machines

Item No of farms %

On washing and sterilizing milking machines

A) Whenever after milking 56 76

B) Not sterilizing but washing 18 32
On vacume pressure controller

A) Always setting vacume pressure at 35 ~ 38cmHG 43 58

B) Low or frequent variation of vacume pressure 7 10

C) Using without changing vacume pressure 24 32
On understanding pulsation ratio

A) Know very well 44 60

B) Don’t know 27 37
On timing of changing liners

A) At every 6 months 48 65

B) At every 10 ~ 12 months 17 23

C) Until they are torn 8 11
On checking milking system

A) Regually checking annually 16 22

B) Regually checking as problems are found 58 78
On timing for changing milking hoses

A) At every 1 year 22 30

B) At every 2 years 11 15

C) When problems are found 31 42
On cleaness of pulsation and vacume system

A) Regually cleaning and checking 26 35

B) Cleaning as farmers feel them dirty 42 57

C) Dirty with dust and other materials 6 8

Table 8-2. Grade according to condition of washing and sterilizing milking machines

No of

No of

SCC % SPC %
farms farms
Must wash and disinfect Gl 2 4 Gl1A 21 38
(n=56) G2 32 57 G1B 15 27
G3 22 39 G2 9 16
G3 6 11
G4 5 8
Only wash Gl 5 28 G1A 5 28
(n=18) G2 9 50 G1B 4 22
G3 4 22 G2 4 22
G3 5 28
G4

- 297 -



(41% )7} FolA oA Helka stQR, 2-5-4A]
AEHYHEEE B2 FAEME —}“'AI o
FA3le T/t 25%7H34%) Qo g A
Aot 3 Fojste A9E 24%57H32%) Atk
ojgtze ZA#AZ HRr MBS JFFEd
Age 7t dodsrt A8 E sta, As
A& A8 AP 2sle] Mesy Mg
e QATET FgHR Fdsle Aoz
ZAFITE A8 e AFAA Aoy 431
29A FES A FAgFEAI A
9% HHF AE HAsd XNs5IYA =
ZIgAE 28 A9E 497 WAwA

o

___‘

Moo w o %%% ‘?_,_'E}‘] =
AAD 5 A wo} el ol
AT FolxolA o] 287149 e FuA
27k on FAhutet) A wel: FeE
o} fUgoznE B FEHUE 2%
3= Aow Eol\:}

ARE FRANF FAske Aol 13
Fo oIt 45 % BT A A T

02N IHYE FTFFOREH 0L A4

A2 & Sl R feadel B ¢

WEE SolelAE g
A} AlRTIZ A%
7k o] e,

g7l AE 2% 9 B 2
A3+ Table 8-17 o] FH4-3% tg_h:/\] RE:
AES AN @3 =7} 56%7H76%)
oI, FHF7le] FFet 2AAX 9} WNFGS
35~38 cmHGE 3% SAAA AMLstEsE =
747} 43%7H(58 %) A3 DEBYo] AFE WEC]
oAU, AXA 2 E Yz AMgse &
717} 315 7H(42% ) Aok W57)9) WEH] o) o)
H4 F meda gF st 275 7H37%)
R 2ol WAA 7] i3t A B
o]A w7}x) AHg-sttn B3 F7h7F 8% (11
%) ATk

A AAHL wid Fridez AHal

71 16%7H(22% ) 91 B

mlm

ZA}EE

)
L
o:
2
x2
o

W JHEES e 7 58%57H78% ) o
das 2o WAE 31%7H42% )7 ZA o)
LAHAS o BAsHs Ao vehyio w3
s H g duje] FARAAN 4257457
% )7} Eiai%-% =2 o Hade Heg =
At=l k. &Hf-719) é*‘EH“ AAA A

4323} mw AT A3 Hhole A 2
sne AZest AAdrE 440 Do
A% 5& £33 #u ow T 2§79
SRR 4d 4URE Yosle Aqe

2] o] %3%}@1 *6‘}3315} EH%'—%SA %7}011 i}
#7178 BFEo] oy &37]9
°Ja19’r 71”011 gk o]37} REeted A 7)HQ)
Ho] glo] X% g ALe3lm o] &
F719) AP A}LoF 01F JHIAE £Ao)
‘e%é; Rog A& 4 gk
Table 8-29] 2ZH3-719] M3 @ A% Ae)]o
g 55 AHdAM AF £25S dis
3= wrle Mws 1At 38%, ATk AA
st F7H MdF 1ATES 28% 4S £ o

= AA 04*1*7} A & JFE v e
o,

4 =
A @RAge) 2o A% 51 Yoz
2esUy B ATF 2 ANEF 57
4ejg 2AE W Oed ge AT 99
o,

2. i7}4 B Ak 23dellen 7%
7 14w 50% o4 B 8% Uh= 22%7H(31
%), 3AOlA 50% Hsvbe 16%7H23%)

- 298 —



Ao 2 e

3. Z-4 A CMTHEAL A8 ZALAA 7457Hs
35%7H47%) 7} AAEA %L 1F 80% 7t
AZolx AANEA e Aoz ephgt) 3
A CMTAHAE UL 1~23] o 4A
e w7k AAEEAl @ F7HY AlM RS
39229%,40%, Ald 1ATE&55%,9% 2
(B335 e=0

4. ZRoe degzAtelA 23
(39% )7} AAetA ekl &
2 g urt 2ux 29 e 375 7H49%)
oln] Z-§-A|7to] 4~580) o]FoXE Fl=
3457H46% ) o1t ZFAl 157F Hd &8
At W& SFoA 7R oWl FHFHE
E7he] AMNESF 15 11%, Ao 1ASFS
34% Q1 Bk 72014 AQ HE FUhe] A A XS
192 0%, AT 1ASF2 13% Atk /574
I 3 ZARAE AT O E TS 18 2R
1A 2Hpehe w71 Ald 1A 2 50%, 2%
14 ZA63t= E7he 20% 2 et
5. A4S 2] Ae ZAIAME FF
! fF9 Mz A AHREE 1 1 E 3~4
o] ARttt 3 F7H7t 655 7H88 %)

2

o]

ha)

o[, FHAH T FEE TE W MAER
A g3 1uje) BlEF OB 3~45Fo) 4
§oh= F77F 535 7H72%) 2 e T
= ZF SHAME TS oA ¥2
golew EMUE Ffshe 2971 305 7H40
%)2 et #5 % AHA ARshe
ol g FFAM AT 1ATTE & 15 19
AbgShE 7171 56% 1903 35 o]F AFgsle
F7he 31% foh HEAE Foukg 4 AR
ARl me FFANAY AEs 1ATFE 17
19 AHgske F7he 79%, 19 nlesdes
3~4'7ol} AHgdhE F7he 21% STk
6. IF A FF FAE Aree Tk T
F7H10%), #f F F7IAE A &
A 7He AAske w7k 98 7H12% ) °l UL,
HFFAF 2ulE P AAske w7Hh 57
F7HTT%) 1. 2L AFAA o

ol

=S
&

Q

A

0

RN

A

O

Aol FFAAE AAdke 57 215 7H28
%)For, AA a5to g wEtdE AHESE
F7b7F 7057195 % ) RAaL, iR SiAuars
4057H(59% ) 7t 5~ 1081 2 8|43t ARg-shar
ARen, AHE 64F7H87%)7F 291 A
A3 AAshe Aoz vestt t3fA vt
FrFAAE she 57t Ald e 1A5H 38%,
7Rt AR e F7hs 33% oA
FFRAAE AT st 57 AT
IASEE 37%, 55 ol #HF F s
F7he 20% o1ick WEtdS o ~5u) 24
A AHE-3HE F 7k} 5ull~ 108 &4 ARg-E ke
F7he) Mg 1A E2 36% 9+ 33%, A EF
35FL 35% ¢ 32% = H|Z%shAl YElETh

7. 247 NEAA ARA BE Hid o
By 271 HgskeE F717) 54%7H73%) o)A,
99 X5E 7357H98% )7t A7HA & Tt
o g 281 AU EA] FAlE 55% 7
|54 e wa} Mesto] ALR-3}al
3Yol A} X 83k F7HE 425 7H57% ) o1 At
T 2 BlA B FF5S 2 A3 A
e T/ 415 7H55%) o1, 2457t
(32%)7} AHAEA S @A AEE Foshe
Roez ZAMES)

8. Af{F 2AF71E vEA] A B 4%ske
F7he 565 7HT76%) 1AL, FEdel wAY
wEol AF dojubAv HAAN =HIHE
A AML3IE QE B7HF 315 7H42%) Fo
o, WEnid] Y5t REE FrHt 2787H37
%) ol ATt.

goli g Hold of walsteE 77t 8% 7t
(11%) Q3L 2FA1AL 5 57H78% ) 7} o] o]
Jg W HHE o sgen, das5s W
A 317H42% )71 EA 2HEHAAS °d 2
A, 21F 2 AFgAux 42571677 9

|
g
J

~
-~
'y
X
N
\J
-
i

S =2 o F2a3gy FI 27 Al

A A%% WreA] 3 E71e AlEF 1A%

F&2 38%, AHT = w7 28% oAt
&S

1. =83 1994, FUE7ad A 2 dig

- 299 -



2

@3 AT THZ 33d7H91~93) &
T Aejol] B3 HE Ay B3,
5715943

. 1992, df-ARe] AR,
3 35U3] pp 45~225.
1994, IR AE B3 2T
SN FARFAE. 7359453
Y3 SR 1995 12
- DBL3E 2H5- e, e %93 3)

roh o P
sich

Epiae

oft offf ol
dob PN el

ro o rfy xth rfy
3
Ol

ox Hr
off

off
~3
) to 4f
©
J

o

s

-
)

FoW 5. 1997. CMT ¥4
AT 28 2 F 2y
0(2) : 151~159.
%. 1995. S
P Fejdlel #3
: 182~188.
5. 1994, 459
3 AT YA

ok
ni e
40,

2

)
oyl x
+ %
ol
o,
N
N
O
2

¢

O g o o 03
i e od ox Ty o
o foi
Sk
R ey
19{'>'o_>f,
NN
&?ﬁg
®
N),”l)l
v_uolo"

ox,
o
ot
r U
A
oft P

i)
g
£ oz

) ot

A #
17(3) : 208~226.
L olAT, £X3 o

oX,
N
ot
[
©
©
w
]
Jo
B

10.

11

12.

13.

14.

15.

~ 300 -

AN ES Z4 2 ¢13 Fossmatic?} Coulter
Counter W8 9] B3, 37199 %) 16(1) © 1~
10.

&S, 1996. AR FriAE Hbhy,
i3] AE]R] 32(2) © 107~116.
£S5 1996, vloF ARSolA FA4Y
o AAAHA FAA FdAis, hee
ArE)A), #3278 103, pp 616~622.
ETF 1996 A3 vigAdA X sE
AAte]. g fAbE] Al 32(11) : 697~
699.

T asr wgels] 1990. .
ol Wjx38H(11). pp 513~590.
FHFARIA A93—-142(°93. 3) 9

ARBTHF 2 71EHE AL

FYFARIA A93-355(°93. 6) AH
AYST 2 NEARLA.
FRFARR Al A93-1013.(793. 12) o
FANET 2 N1EHY A



