e B e 49, 1221 (1983).

TR KR BT B AR ORI B 5 TR
3. VRNURERS S L3R & DHER

ARG T ERRR IR
M DR, BT AL I AR (C/N 1) 0 T A, 7 C/N It

DRIENER, BLUZOC/NHZ20CHE L 2002 @EHL, ZOLBTHDIAEZD
HH, WHREBER, Mo Rtr s Egzvils ﬂ)kbiﬁi“%} m2CHEEL, TNhLDEY
WHER SHAMRO TEBEL BRI L2, MRBE LR C/N O TAEEER, Wl

FEX L, AL TE PSR ERL 2, BEREAUEETHOZ ARDEE
BEMAX2ET EE -7, L LAXEEC/N H2RD 2 A%, BERAUEETE
MRAREDEFIE LN, BICBEMA UL T WERIGEWET L o2, BlEanZ
ST R DT AT, TR & O8I ) MBI ER ORI A T, 2 DE#
LLEL, BBV ERRL, 20T HBOTREBER, BEDHOLE,I LD L

BHEX Lz,

w4

BRSO & 3 o kDR, RERE
(C/N M) R 2RI E2HHEL 28
&, FOMRTY, HEOEBBEROERL
—FRECBICEEVERILIBE), LirbE
DBEDHAITIZ, C/N LRI ERvw2 &
PRDHL, BONEESOREFEIIZIZE—T
borZerbh, BRELECTBICFATNLIER
DEIZC/N ORI EE L, TOBBILED
BN ERRELLY, Loy > TE C/N ol
HELOMHEICHL), BUOBBREERNIEH
e & 2 BRELHE, TOBROBRILEL £
T2, Rt oEHELEY, C/N LA+
LUENH LI L RIEEL . L LB RO
& A BOEE L MRCI, ORI LI
BRE L LI EMEEFBR T &, AR
ENLDOLBERL OIS DMV HERLIN

i3

19824F10A 4 H&Z#M

i L RS (BRI B L
L LEEAA,  060FLMETH Hr R [X)

** ) k (BB S AL R R S
B, 099—14% EREN 7 FHT)

FLRRTCL, ZOBRNEMIEERBEK~DES
BB WO T, BMtSERIEROERPR-IE
LS L 720, 75, R SR, R
K Ao By TInN s DMBEEE 2 548
&, BEBOHFFEBHBOTEBERED) L WY
DT, BREFOEELERT LI LIETEL Y,
L LBERRORE T, B XL o))
PEEESEROFHLY L 2 OB EBILERRA
DBITHFETR, POBBILESIDRE W &
PEOHLNICBET, 20BN ST,
L7edio T, SHERENZTE C/N K, KC/
N hofppERS 2 MIBERT I L
&0, ForEEEr e, 22 C/N Kt
FEHLECNLoMB2EETLZ LI L
D, & C/N ik &, B LU wiBic & niz
PSR A PR RN ERERET 5,
BB &

1. ik

BEERO10 & 6] - b o BE R A Ltk b, W
Bkt 2 B, g BN 1 moa > 7))
— MHLH T, BBEBMD0.TmPOKD CICF
TALT, G203, KOERYT SEH L



AP, IR AR

BICRLEBYTH S,
2. MIRE R
1 s AIX
2) BIB/ANER C/N HaRsREnam X
3) FIEANER C/N 20 X
4) TAREHEHEMK
5 JowiEEAK
T b b C/N iy & 1o a8/ %
B, G C/NHOB S Ic TAEEEL E U, MBI
RCRERREBRT, Bk ERD C/N

(
(
(
(
(

Kol

BY B IRHILRESE % 003t 13
pERELE UBERA» LEROSHLY
W) o % 7 BOHCAR L2 B N F AR ) A BAE R X & 5
U, B O R T 72, UEOB BN
ARSI RO LB Thb, RBIL1969F &
D 19724 12 2 1 T CESI ORI 3 /), #
R L B O Mk, HERIR, Rl
WEBCHAE A RRORL Y EEL, 2, 3
ERL 2 BRI EBOMA R 1 mY ) &
WT500g, T AFEEREI1969F 134T 4 kg, 1970
4, 1971643 3 kg Th oo TR VIBRAT 2

N 1972412 M CTHT - 72,
(1) HHYEE g T2 AFE DR

BB L O TR BITE ZAEDEBR
id, MRS E DO TEE R TA L T, #E

.

W REC20IHET L 2R %28, ZofsC kg # VIFBEARBES O E L b L0 b k%
ASESRIEIR, k720w IRRIC & RO 575 % L7z 209 B CHER L 72,
#1OH R HF B W oo M IR
. B S S E B o /T AN T 1 oK 4
W B 4| A B o B C’k” w4‘%m£”“)&o /N “@f”
1969 L N 44. 99 0. 31 0.09 1. 26 145 18. 05
T A 3 E % 44.12 1. 74 0. 42 1. 41 25 81.32
7 v R 27. 84 2.29 107 2.53 12 72. 57
1970 o bR 36. 90 0.52 0.19 1. 20 71 11.75
T A W 41. 97 1.79 0.39 3.20 23 85. 84
oowe 36. 80 2.75 1.72 3.91 13 76,70
1971 SR AN 43. 18 0. 38 0.17 1. 30 114 23. 11
T A W2 43. 87 2. 04 0.59 3. 20 22 85. 80
1972 ooow o 17. 02 1. 23 0.58 1. 10 14 62. 64
R AR H LA, SER AR R LR
DADOIBIZARPHEE LRI 1 m?Y
Horn e O R AR U R A DN:3g P,0,:9g KO:5g7T, HfEM
kl,lz/i-ffzj; klU‘M{:r&: oA ) L B %E«EIJA_U:Q
1969 B /Jj % 4 9H3H |9 A2H @ 4
T A ¥ W % | 10J20H | 10 18H e
2w W | 591 | 5A11H (LSS
1970 BOME  % BE 91141 | 9 A14H ML, RIEIE7 = /~-Mmu?ﬁm};, ol i/k?ﬁ&“wi
T oA ¥ I | 10H210 10)]21; RN A 27 —REBI2 L) enFnlte
AN ) 5870 )1 L, HBEEZFDHEBTRL 2,
1971 BB E®R | 9RATH }7 (3) tTEoWRBEE
LT AR B | 0ALH m”M FRE RIS R FKBOTONI % B k5 Ic
W2 | 2 v B [SABHAISHET BETL, 28°C, 28E AL %, Q0 HHTE
Wk Ea L, BBEIOMELET VWL, B
3. MARA, HE T KSR, BB IR EKRB 0% A L
PR TN, B FEWE 3 EMA%19714 L nf Vi B AT, ﬂ(iwz}?ﬁz Mr l, 670~80%T‘§m

L, #ORi&EiZ 2 B2k Jfﬁr?:%tztzo
(4)  TIBOBE M
H KB . Smith-Dawson @ © — X L5



14 Al 57 B B R S

R0g v CRH 3 CHlE,

SR, MU Waksman T AT 3 v
TR & BV ORI Tl 5E.,

BFE A Waksman DT V7 3 v ER L
YR ZIVEEE1/80 000081 7 B kS Iz T
v, BT,

FEER LT | Stephenson 35 H129 % B v T H
BOHE L THlE,

w25 McBeth D819 % Fiv T
FRGAE L CHlE,

#5497 (1983)

e B BB KEEEFE 2 Stevenson O F
L) T.T.CRE L HWTMEL 72,
(65) THEh LR AR ER

WRBO TP & 0D, KT ORI 5P |
L 72 JRER A 2 2 P A B~y MR
726

I %Fﬁi—*é
Pt g B

AR

FTEIFER & 7 & o
IAFENREED

R, R
HERITRLL, XOMUNHY

£ BRI ERA E R
TSI e AR 196940 kA A At 19704F FRAFIA 2 it * 197 VEARERA LS | 3 0 4F
WA Ly ] D | & it | kil | b [emm] s | 6 i | e
£l i i 0 0 0 0 0 0 0 0 0 0
BKORE o R G B i 1.6 0 1.6 2.6 0 2.6 1.9 0 1.9 6.1
G hER C/N 20 1.6 9.7 | 11.3 2.6 6.6 9.2 1.9 89 | 10.8 | 3.3
T A ¥ % O 130 0 13.0 7.6 0 7.6 8.7 0 8.7 | 29.3
72 B 12,8 0 12.6 | 13.4 0 13. 4 9.2 0 9.2 | 352
*  kg/10a

wx 72 B AL BRSO FRA LT

Bdr o 2 DIE 72 VIBE T, W BB AN C/N
F20K, % 1Uc 8 T C A BIRIER 2 v 22 e

Wﬂ‘h%ﬁ" Bid10a 0 30kg BIBIE L 2, 2L
CHRD LRGN EREFG R 0 EERIL 6 kg
uu%&#/)/‘:o LIF#D G2 &EICEE 075

ME IR A~ 72 v

1. HHMERLECOAAFOLT
FTHARYEERAL 2B TD 2 AENOET

RERACT L, ZTORBBHER UL TR

WIEX, TARYEEX THZAEDEFILZRE, -

F4 HBWHA T2 AEOEE (1972)
%o W ok 4 P O B G (VR S
L S i B Ao em oW W R
ACEERC RN 6/27 7/25 g/ W0 3/27 7/25 g/m 9%
£l i | 54. 1 103. 0 438 100 0. 3 107. 3 627 100
FORE /)s 22 R IR I 54. 5 100. 7 402 92 50. 0 110. 9 635 101
B/ R C/N 20 56. 3 101. 5 428 98 54,5 113.2 774 123
T A ¥ OB O 61. 3 109. 6 544 124 65. 8 114.7 750 120
7z v b 59. 9 110. 4 535 122 66. 4 115. 0 772 123
1. ¥R 1972485 F120
2. WUHE: 19724R 7 FI25H

7oA, BRIE/ANERR C/N MK A 3 H
THEBAKX L N0, BEHRIMOEBELI AL N
otz Lad C/N K THLERNRERA
®A30kg 12 LET L0, BRAKX & FEERL
Wbl ol

Lo IR O Tl 2 WIBK, TAZESE

ERDZAEDEENEL -72DI3E) T TL L
W, BIBNERR C/N 20R D 2 A F L 72w IR
X ERFEowyR»rH o RN, %72 C/N
f“%fﬁ#&’ﬁ{ﬁﬁ%[i NETROWEE X - Twiz, L
oz idmEE e L5 C/N o ey g 8
OWMAICE N, C/NLOBE»LETH B &



FAYENEYE,  PRBRIRDUEE e B 5 RBUER S ol 15

X, F OB AR B R R 2 e T Y, 2. TEOMBREER TREZR
BTk - TiE, 3 EIEETEO BRSNS Wi LB BRI R L OB & 2 TR R
FIORESTLD D ERRL T THEREREN, 5THd, ZOMEEHELEE LAEKY 3 B

25 AT o) dERk e

# (1971~1972)

N R L T - P O B O T T O
\\; g 1971 1972 1971 1972

L) A/i009/21 0 1174 /12 7/5 7/26 | 9/21 11/4 6/8 7/4 7/25

Hi A1 0.46| 0.93] 1.24 | 1.00| 1.66] 0.77 | 1.03| 1.68| 1.46 | 274

BB /AEBR®EHEA 047 0.8 0.8 | 1.00] 109 0.57 1 095 1.38]| 1L19| 1.93

¥R C/N 20| 1.34 | 0.8 | 0.96| 0.83| 1,43 | 3.42 | 1.07 | 1.71 | 1.37| 2. 26

T A K W oW — | 0.71 | 1.33| 1.27 | 1.92 - | 0.71] 1..95] 1.69 | 291
e W . - — | 1.46 | 1.08 | 161 - 1.88 | 1.55 | 2.63

i Biidmg /100 g WEL:

BRI, B &R0 & R I BOg /N R LB bz, MEREHHO L) L EML
C/N H20K s 5 <, BIB/ANERR C/N IiER RTH, LEOBBBERORLEYNEFT LI
kK, TARBEEREEEARK L D EuEZRL WEMEET 2977, 3EEMOLICINET
2o 7’7)%%@ IWMEREL ’C/Vﬁig"ﬁ(ﬁ[z@é‘?%%%?& WWEMS Wiy H BRILT 28R, LR
BENFERGEARLEZ S 2T 59 RS I & BB 2 BRHPBRLET 5T
72 e Eb’ﬁﬁflﬁ ALY rE'JWﬁE"C‘ZSo 720 TR R ORI T h b, HL D)
W, TARIBL LA ), Bk ER BREECHLOTHIND SHT L) K2 T
SF AT C/N AR A IS 2 o b T X LOHEBETEDERLMBEL 2O»EE, 7T
INENEERL, ZARDEFLARL LA Hbo TORBENER IS TR TASEEX

®b RIS L D HMYEHE LR TR

% (1972)

T R oM oW ok W Mok oW oW ok oW o4

T~ e
SLER \ut H 6/12 7/5 7/26 10/7 6/8 7/4 7/27 10/6
1 i H 1. 47 0. 49 1. 39 1.68 1.59 1.73 2.37 2. 29
R /N R A st 0. 99 0. 37 1. 63 1.91 2. 22 2.33 3.31 2. 62
BRAE N C/N 20 1. 49 1. 20 2. 10 2. 14 2. 74 2. 66 3. 63 2.75
T A o] 2.64 2.18 2. 49 2. 45 3. 42 3.79 4.55 3. 16
& s o216 1. 66 1.76 1. 84 4. 05 4. 40 3.23 3. 67

T Ffifidmg/100 g 02 I

FAY T B TR RO MR I N 2 B (1972)

2 TR B G |V O AT SO R 1 N i SO
6/12 705 7/26 10/7 6/8 7/4 7/27 10/6

<

BN E R, ~0.48 | —0.12 | -+0.24 | +0.23 | 4+0.63 | +0.60 | +0.94 | -0.33
BB/ ER C/N 200 40,02 | 40,71 | +0.71 +0.46 | 4+1.15 1 4+0.93 | +1.26 | +0. 46
T A ¥ % | 4117 +1.69| +1.10 ] +0.77 | +1.83| +2.06| -+2.18 | +0.87
7z N Ml +0.69 1 4+1.17 | +0.37 | +0.16 | +2.46 | -+2.67 | +0.86 | +1.38

i BlEiEmg/100 g HE A
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ETHR L, RO TTAEEER b -7, &
e RIE AN ERRRFICI, C/N B 7 b S A
K&DEFENMEE 20, C/N 20K TiE -85
WA R L2, LA Lo 2vwBR, TAEY
BRI RIET, 2AZOEB»LTFREINS &
DARVE T, TBHE 2 T HE HE 88 3R B 58 i o PR Bt e
fAbiiz, Wiz LTI C/N oMokt
AR TAEREER O R %, C/N oy & ikt
BENEFETALBENRLZ N 2THL b
5. FRBEMANELDEBBHE L GO &K
B, BRI RO FR L) TR BEROME
XS0, Loz &b HIRMR A M oA
THEEEOTHBRENRNI LY, 2ORED
INFEIR & Dol L 5 AHAGICIERE I BUA £ 1
TEML, ZOEBILHIE, BLSWEELA
72
3. EEOMEYHH
RICHBED & 5 & HBOEHIC L), %N
WA b o HIERIE ) 1 910
2 I B R DOWEYI 2 RPN L, E8 T
Hbo TORRM KM & LIPS R 4
FIHROWE S A D IR, B 5K
DFEHEFBTI 2 TR LT (e g — > hsii )
BENDL LD E B bz, &7 2 DRAITIEMNER
KU J7 s e B kL ) IR T )
ﬁi%ﬁ#yw bie, A k38D EADR
<, Wk, WPy~ b BWTHoT2, o

AU o 3 TR 5

O i
W B/ R,

40

E; il % 58, C/N2Z0
30 |- B CAKREE

[ASEA o}

1971 1072 1972
/4 7/5 1013
MRS X A

s g (1971~1972)

'1972 -
10/10
B A

1972
7/4

1971
11/4

1 A LB o) KRR
mﬁt%ﬁ@zAﬁmiﬁ TBEROBE &
BHEZAEDL L, BHRALNER TR, RS
DRI IE S BB BRROERILIE T, AL
2L BB~ B E2 b, Lol
AR S DB ERTT L, HART oM Wk
PR L) GECHER R TR Y, EAR
S TREE L Lag-time 23 6HE S AU v 5 AT RS
HIRE N7z,

R AT IO LR AR (1971~1972)
L B G T R WO W i Mo
1971 1972 1971 1972
MERCRT S/ : 11/4 7/5 10/13 11/4 7:4 10/10
e It H 77 53 65 98 236 108
B B o 3 AL N 84 108 51 285 280 163
I ER C/N 20 849 368 179 1,125 1,170 378
T A ¥ %o 78 143 81 186 206 161
7 [ e, 75 51 — 518 143
R 1 g B0 o X10PO B TR L 22,
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WAEMOBEN CIXARREEOZHIR LK
&, ZoOMEIIESY, ERTNL s o ER
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E &) fERO RIEY & —8L 7o, BRI
HEHT2 &, TARBEERXORKBEOMMI IR
AT HE 5%, F e RE O AKEE,
BRMEAROR A, BEREANELTELY

DUEBINTH - 72, wlixliEtcsbhd L
bxn L) wHEs e WEEETHTH S, i

FRAG /N E R C/N H20IX O RE AL B oo 88 -k
FLWwZ L HEh, RO RS ORI &
F#ECTH -7, BB WIER OB R OB K
BT L, Ao AEMEEICH T 5 R
?B{@%ﬂﬁfﬁﬁ% Polz, SRR WIBES BB
EERLMRCHL L, Tt d10a
i‘; D2tT, L2LaWirglerdirniBtsd
SR IEGEREBZEIDTHED ), TDFW
JEX ) SR I FREA DS % W28, BB NERRY| T
IFORESEALEN TV B I EHEES N,
HHEI N, & BRIENER C/N 20 ot
Wch, ALK L CEFER L VL S
o feat, BERALEL TS THo T, L
L #C C/N 20X o0 J7 hed- S s 8 e b 5

Kol A

BT 5 e & il 17
SHBBEENEEIE 0T, B 1HENEEER
WHANERBAZ 2 2 ABECEEL Twic g%,
Wi, WRBRBEHOBE LI THEZDLE, K
D& IHEE I N, T b bARTE T
FBROBERIZ L - TEDOHEIRE 25, C/N Ik
m@f%mﬁm#%;ﬁ<,ﬁ%%%MmMm
— R 7 O, T o IR e BB 2D 0
DRBHEEMOBRE > Tl & #E 2 62129
4, BB ERERL B BERALRO LR
INETOREL L, W%H)lﬁfé%’z X2 NN
0 B oMEY, EiEE E AR
ﬁﬁﬁé’aé’\ P E N BAOHE ﬂ:@ Lag-time %
M bEEbic, THESRNERIZLBED
T%&W%zéntmf,%mé%%#m%tb
2, ML 3AEHORKE N EBEAR & BEMAR
WDV 2~ 3D EAT» 72, 3T LBOKREE
AR & PAREBREERIC OV, B
WD EZE IR L 72, 7 ORERBAER
§Jﬂ U, BEHAK LD R BOKERBRES
B, KB RRARL MM 2 AR
2B o tz, FME LEBOMEYAR R PR
FIXEI0D & BN ¢, wIEE, MR ALY
Ed, BB NERERIX R PHEAERHRK LD K

s IR

F9 AR, BRI Lo s 2 S i, BOKEBERTE (1971
. 1] CO23E 4 Amg/mé /hr T. T. C. flg—Log T/10g it
BB T~ H/H* | 9/14 9/20 10/4 11/5 9/16 9/21 10/7 11/4
4% ‘b‘(@ HJ 744 560 428 90 0. 321 0. 190 0. 160 0. 269
R N 4“ Al 2,314 1,374 608 112 0. 575 0. 471 0. 436 0. 611
E"a'?;?/j 1,595 918 615 130 | 0.594 | 0.374 | 0.346 | 0.432

= ITLERE/N S REH GIOHIKIZ 3IAE) %oMAA |
10 BOR/DERGEE, WA R SRR (1971)
e OF L R C O S 1 VI O WM oMok o W ok
H, O N xR N L T NI R
v\\\\\ﬁyw R e A I T Smein
B W X b i} SRR Bl i) AR
% 116 176 140 137 447 506
125 361 300 367 905 539
95 133 150 72 78 76
314 1, 450 1,173 768 2,559 1, 664
5 21 2 5 30 10
ol g MO kOB TR L 72,
X 10°
X 105
(R ar’fq X104
b — DA X102
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o nMEwE D %72, Lot CRTE T
AL DD SN BEREEIC LY, Fec

iz b iz /NERRO R Lag-time WEIHEE 1L

AL T A B . 3849 (1983)

Twd eflan g, BICTROTGRERNH
EHRINTRL 2% sl Rl iz B vw i,
MR ZRER X T o BERHAK & D, AL

T DA/ ERAE, BURKEH B WA ME A o SR B K B e (1972)

R ofE Mkl A N L A =
Qgﬂgfgﬁﬂ\\\\ H/iue| 6/12 7/5 7/26 10/7 6/8 7/4 7/27 10/6
B N E R M| —048 | =012 | +0.24 | +0.23 | +0.63 7 +0.60 | +0.94 | +0.33
PRAE AN FR SR | 118 | 0.77 | —0.49 | 40.05 | - 0. 40 — | +0.43 ] —0.14

W1 Bflameg/ 100 g fig -t
o L9TLRRKR /B AGET GRATE 3 BIED) 28, Heoiad i
BN THRBSEROMLEE LT Lrbgtn HaBEM O Ay IS <, RIS L g vk ik
SR Lo E A5 L BT, R IR R NTwb, L L ZOEsG L LB S0y

m7H’ﬁ{ﬂ%"ﬁL,$$mmRHmﬁm
£ IR FDEBEI e o e, R B UL
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PhhE - CH Y, HERAKTL 7 RIS
Wbk 5B A bz, F LR T

£

[F;

%) THRE s % V)(k”\ iR ARl L) A
y IEBEILRRE o Sl iy%f 27, Loz
t#bﬂibﬁf@wm MH§@%W%

@ Lag-time %5346 = 1, m’f‘l«ﬁ*@ ROA AL
SEBILEPS A~ DBy R L 2 H 2 505, &
t%@ﬁﬂﬁi%@ﬁi%ﬁ,ﬂ%%w?gmy
IR L T, SRR L) 8
B, BEERHREDL v EBRI N,

% &=

HH e T8I 5 &, FoSBcEES T 5
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EHET D E b TWABS —F ks 1t
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ﬁ&%m%%@k%ﬂ i, BAEWERE ot
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ZDHE, WA MBESOSBIT R WD, W
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E#HEZ LN, UEoZ e, LB SHTAE
B ORI O — B iR Y o Ml B i S5 L
F 2R E Y & BB E o B L oM
BEFRA b 5 LIEER L T 557,

PL ko> g & B IcYEMIURE R 2 %2 00 2 72 8
A, C/N i ihi 35 9 B 2 ek Wit th 28
UCEBOTMHRBEZOMMICAERTH D, C/N
ot 2o C/N a2 HET 5 L8 H
bEH 2 b, FHHFHLIZEE C/N ok
CEROEBEROZ I L 2WELY, 4H0
AR T Y CASEHER OB MAE M O
o % <, TTHRBEBROBITE RSN
Twiz, ERMEBIERD L DI C/N HpveE <,
B B kst oy C/N o dic i, &2
ORI E Lo 2 E3RECi L 210, L L
IR T ORGSR A L T VR
2 58E, LBOTMKRBREARD L VIEEY TR
ZNBROYE L TR UL, L REER
R, BHE KL O PRGN E RS

A RS R O TR LD L BB LB~
BATOFETFR O, BRERL225 W2 LRI
ZNFEGANE o 72 L L AR TR
FROMMIC LY, FOREEENEY 5ok
272, ThbbRIENERE C/N WEHFEI T3
SEMREA L 28R, BRI TR e L
THEZEIBEY, Z2OLBICHEL 22 AE
DEFPEHAR L D% - 720, WA LML

THEMBER L DETRECET -7, Ll
C/N W2 &+ 5 &, R T L 5 L
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HEZONTERL, BT AZEOEY
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N BB E R OREL AV 2o, 580
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Fron %%%4 DT qZIJE’T”}(UJ i&.&:’( TG A8

B ﬁ”)( Vi T,
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AR L CH 0
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et b, U UBE S S E

ﬁ%ﬂj“‘}‘é—::_ RIZTTIHTRRET, 3 "‘@Jii‘ Ak
D &R 2Bz LB L 20T,
AT D BERO L 5 Lo %ﬁﬂwﬁtﬁﬁ 1o &
Nb, TOEARIEBRERD GRS THD
I 7)TUE 2AH N, C/N BT L H £ 1) A
WREE AL THBRE N, L LI AL
P iﬁl{‘i LA O A Mo R R L
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T, WUHER S ORI 5 IR IR S RO A HAL
HEET, EELEM iR G BT, 2ol
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T BRSSP A f?@”?/ﬁﬁé_t%?@kbf
T, BIEOT ﬁ*{rﬁd-%%{ﬁ’ , o Lag-time
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MBS LOFMLY & BELaR~ MR 7
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D5 GWJKM\V\‘
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Utilization of Organic Materials in Volcanic Ash Soils

Distributed Widely in Tokachi District

3. The effects of continuous application

of plant residues to soils

Heiji MaTsusHIRO* and Tatsushiro SATOH**
Summary

The effects of continuous application of plant residues to dry and wet type volcanic ash soils
distributed widely in Tokachi District were examined. The following plant residues were used: (A)
beet top with a narrow C/N ratio; (B) winter wheat straw with a wide C/N ratio. The plots with
winter wheat straw was divided into two parts: one where the C/N ratio was adjusted to 20 and
another where it was not adjusted. After three years applications, changes in the available nitrogen
and the microflora of the soils and oat plant growth in the soils were examined. Farmyard manure
was used for a comparison with the plant residues.

The results obtained were summarized as follows:

1. In both soils, the oat growth was best in the plots where beet top and farmyard manure was
applied.

2. In the dry type volcanic ash soil, nitrogen starvation still occured after three years applications
of winter wheat straw with unadjusted and wide C/N ratio. The oat growth was inferior to the
control plot where no plant residue was applied. In the wet type volcanic ash soil, nitrogen starvation
did not occur and oat growth was slightly better than that in the control plot.

3. Where the C/N ratio of the winter wheat straw was adjusted to 20, the oat growth in the dry
type volcanic ash soil was similar to that in the control plot. In the wet type volcanic ash soil, it was
nearly the same as in the plot with farmyard manure.

4. These results indicate that in the wet type volcanic ash soil, the amount of immobilized
nitrogen is greater and during the decomposition of plant residues, the speed of release of the nitrogen
is higher than in the dry type volcanic ash soil. Changes in the available nitrogen and the microflora
of the soils showed a close correspondence to the above phenomena.

*  Hokkaido Calcium Carbonate Industrial Co-operative, Sapporo, Hokkaido, 060, Japan.
**Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-14,
Japan.



