vy R EE 60, 59—72 (1990)

59

HEXEEE THhol 37X, OFRICOWT

YT S
TH —ET M

FE B

Mpha s 3w X, KK ENsEED T

(=3 ING SN

TERLDTH 5,

Al fE & D AI20% HE <,

W, BEoEE ko, B,
L TH B,

1 #
skl sH T E O TERE, 35T
~4 ) haThard, 209 LFRERED S B
#4iE, 19804EM33% 4 B — 7z AL, 19884
IDIE7.9% F TR L Tv Y, Ziug, HE0E
BN TH BT T L og 7 X ORISR
L, BBEFHERT 25, WM S
N, B HZ19814 T M S 2 o 7, W, i
W, WH, ZNREOTLY) £ 3 7 XM
AEBIC Y, FAERBoOREERTLERESN
LrHli s THDH, AR
B 2RO, BRATRID L 2 mEX

k32 %2
I

l["fl*4

FAEHZEELT,
, TT A AT AT ) THELER D ORRLE TV,
1985481 THFF120% O RMA AL T, SHRABREITV,
ALHEENOE RS Y LT, 72, BRI
TEy ka3 ni, 4\‘“1@'@ WA T T L g 7 X EADRAMT,
BBRLOFEA DD o BB S BT, )?ilusu
I3 TN T 37X, BAT, TAXHEER TXX

AL, AL,

19894121 1 H-Z3H

SUALHRE B A B, 082 I ERER T

*2 [ | (LMK A 4 WL B S SR B OMIFUTF AR B )
019—21  AKH LU AEERPEALALKT)

*ia] (BRI L R A B, 06913
F2H{AT)

* 5] b (BUBMOKE B b R By, 02001 F
VAR i TR )

*s [ 1 GRA MR AL R 3R Bk Y, 004 ALME AT
BOEX IR L)

g 2

AT
i 0]

Kil*s

s

197747, ALIE V1B YR
LARE 318152 & 14 -
19894 4=
B THEEE LTS AL, TR 2

YR DY

ISR DIRBUEIE v BeRE
ﬁ%iﬁmﬁﬁiw:nmﬁf

IWEoIC P Bash, £, fEoOGKRELD
ET3Irhab, BE G FEMED TS
FNTTz,

1989FE M Ju dpflc s s T ke 2 a 7 X
3, EATE, YWEES TN T a7 X
TH, 1'1;'1’573;‘5]1“*1'; NENL D, KHOH

T EDOEEISEICHG T ErRFE NS, U
I, *H?U/EWZJ@H}JMX B LU
\‘\‘/C%(L,{é—éc

I BEAELIUERESR

1. BEAESLJUTRRONH

FhRo a7 0%, RBL 2D TR Z
HAE X LT, 197748, ivi-i-Bes s alsss (LU,
PR LT oBWT, (PHAFAF T
20, D EfER ] B E L TATRRE - 72,
Lits, EMRIEGEC & - TRk R DD, F R
HORPBGABRIC B VT, KRIORD e (, FAET
WKL) BT % 72 7260, 19814512 HAZ & 2k,
BE, ZUGEOFICdH 2,

AT T H %2 F A4 F 713, THeEE (1959
FREHOMBME L 0 #8A) X TRAEARLL 7
DA 5 RIETFTIL L 70 Kb LA T, 1K



60

B PSR TH 519,

—%, LB "HEEKRL ) 1, 1965FICHE
PoEAL, DBTBEATRELLLOT, K
P TTAHRTA ST L EBPEDOKRT,
FEINRTH B,

INLMBOMERICEN, TTHRXTAF T
¥ OKRKLZ, FEDLEAL EEDBETE
BDRAAT, KB BIEO RO TEET 52 &
PR L (B R T- 1,

1B, MRelav X 0RBFN 1, WY
OEREELISRL 7,

eRE N RESRBISER  H605 (1990)

2. HRER

oL a7 X, DEREBER2IRLE,
ATAREUTITTHIC B3 TAT V80K 2 1572, AT
319784 1 HiCiRZBIciBa L, THEIEIIL
P AR 5199k % 1872, F, (1978%), F, (1979
)43, TERRABSCEMEL, BB~ F
HETEKD S ERL BS CREL, &EE» L
2~3FY D% Lo THERREL, BT IRZ
WIKY 2 HETHERERL 2. F, (19804F) i3,
TERERESI B L 2205, ZOEBBEE TR
PR L B L o 12720, FRH %S B
PRAEED/NE WERE BRI 72,

YN
::}——7n$y4+j>
B (MR A 1B ::}——ﬂmuyavz
hEFER 1
Bl "Hkuoravzx, Rk
x| WROBKE
BT BAKE FEE ® K HHE
T 1 —3
o & (H-8) (H-8) PR (cm) (3% / T4k (g)
TAHRT AL > 3> 7. 31 9. 20 4.30 37 28 16.4
OB £ %1 8. 5 9. 20 8.20 57 29 9.9
(BE) YT a7 X 7. 28 9. 14 6.66 37 25 11.2
W) 19824 HBR RO,
®R2 BFROKB
ki Xk 1977 1978 1979 | 1980 | 1981 {1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988
.tﬁ ﬁ i Ed Fl FZ F3 F4 FS FG F7 FB F9 FlO Fll FIZ
B ¥z RIS [iﬂ EJ 9 5 2 1 1 1 1
B | R B 45 1~5R 54| 45 25 10 10 10 10 10
% % 80 199 | 2880 | 1890 [ 1080 | 900 | 500 | 200 | 200 | 200 | 200 | 200
ik EN W8 9 5 2 1 1 1 1 1
B % % 80Kk 199% | 2800%x [2300% | 54 | 45 | 25 | 10 | 10 | 10 | 10 | 10 | 10
7705 1 O U O 0 N I R B
ik rarriras | & | & | BB @/(K AN L4
il x % | = | % | x| | \g/; N+
i ] ik K E7 4 ' : : : T v ; :
hEEE 1 54 5 5 10 10 10 10
% o8 & 2003 | +%310% +H120%

AR

P



EstH s Al AT EEGM YRl T X

Fy (19814) (%, MIMlob4 e Bkl 72, =
DG EWITE T, HT EDOAF I 5 Dt L,
QLR T 7 o 5 7 X e Y 2
VP T & 7 - 724R T d - 72, kL 72
SAFMIL, KRED TR 2 ) L0 %
KR BN 2 - 7285, AN i)\"i‘mﬁ:mﬁfﬁ

o7 g Z) WAH»Z LD N, R
LIERE L ) KX R S e, FIT, 2
DA 5 9 RMASMAEIT 5 X & b Z
ML 5 RE HAET & 2o AR, fbeJ‘b. H’Jl-‘.,
TR, BB L 72,

Fo (19824F) 1%, WIS 9 M5 AR A Hebi
L CRHUBIRB 2Ty, SAMEBIKL 72, 2
Db, iz TRl g Ay & BRGRI
203 TR0, DA AL

F, (1983), Fu (19849°) 12, RHITHEZEC &

ORIk R e B & 2 LIz, T R310Y ) A0
PEAIRRE AR (A L, 1984 R i TN Rl
OIS RCE alBR L LA L 7, 1983411

[N BN A A>T 0 14kg/10a & v 9 )\(u 1z
DETH - 120, AL IRBE T dBR T TR
3104 1x, "o T o a7 L) &0 BOEHHE (
Wat L v T 37 Z116% & UL E e - 72,
1984443 BT, WD i e~ 77z, Tos
T L g 7 A TIEMBRIDR AL, F e
B # LR Th - 12, TR0 2o
L, AT T T o a7 2 IB108% Y
MASL, (AR Tor T 97X MDY 8g il
FMLI13.0g & KX MBIV LI - 722 2000,
oo iy TETL200 ) 2L 2

Fo (198547) LABF, ' 1751207 13, DBRARK
BRI RGsAT A L s L,
£ty s B ey & D UL 7 B SRR B R 3
T LRI M PR GG Sk, TN A RS 25 1T B AR
AR BU A A L, IR R L
7z, F 7o, LLFORBRZ A7 THVEA W L 28
5k t Lo, 19884 s ERM AL LR L 70,

HE £5 & OF R RE R L T OB R BR
(1986~1988'f‘-, 1B )
- PR LG YRR AR (1986~ 19874, dLLEE

)
TR % vk ST AR (1985~ 19874,
PR ad)

< T X ISR s B (1985~ 1987 4T,

DI 2T 61

SN+
< ACENEPUTERCE SR (1986~ 19881F, 1WA
il)
< 7 AL 2SR ICHUIE AR B (1985~ 19874F,
R R R )
SRR (1986~ 19884, BEARAKPER £F
AR AAIFTE, gk, D)
CMERRIHG AL (1987~ 19881, DA%
A OB R A, T ETTI200 0, Ty
T Loa v Xy AN, Wiy, BT, (R
BTN T e L) L R20% kK E C, mEky
YQ*‘MU 'II”J(IHL o J|“l 3 HEECREL, MM

1'1;':'5{ %)VE/(LZ» ':(/DT’EE}"\I\%)‘WL&M) FL, 19894 1]
O LET R A BR SR O RE 2 M oo e
R R OB A AT, LI OB AR (4
Sl v LTRSS B AL, B 61,

Wi 3 I D BAROKPE T DRSS &X.Jk%’fftﬂ[ BHELE S
i s & TR 6 M o0 ORI 2T SR b R
ﬁﬁ?.’“?k%ﬁﬁi‘m{ﬁ”rfﬂ <, "‘M\/kV PP
MU HTERMRTY) 2L il 3L ke 5
AT 1 (R (A

ISR 23

1. FHEERY4SHE

SRR AV RE, IAvgex LIS, fefaiz, T
Ax e IR TH L, i TonxF o gy
2y L WAL, BRI E T, iR
lone 7o g 2y S URORIZIET 555 i
SRR L DRk (L4, 5D, A
L Moo a2y EO# T Zeve, orbid
EMAERE D £ <, 2 THS, - RNICERE,
PNRIELT "o T e a7 Xy L0, R
DREXFENML O KE O KIZET 5, T
TOWAZINET T, M ObOiE T T 9 X
LA TH B, FHBIGLTLE, BRI
AR\ )'fJ‘br/"YT/j’/Z L OHDL (L
5)6
2. AERERVM

WAL Tonv 7o a7 X Tl LYoz 9
XA, AL DR & ) U S AR MET, R
Wl Tor 7w X, BATH S, MR
3, "Bl 7 74 F Far T3nHIIHIzS
BOEORAE, 1o T 2oa v Z Ao & s 2



62 b LR AR ER  F60 (1990)

£ 3 (REHEPUERE KB (B %)

g BUB on | s g | —smmti | ik E (4% B K E | MG

T, 71 94 102 70 72

R H
T, 39 70 123 84 34
. y T, 78 92 103 76 72

NYT a7 X 1
T, 25 61 119 88 18
T, 82 89 103 81 76

I)EL3TX th
T, 49 57 126 88 36

TE1) MER T, 3AEMA S 14HMHARIST, ®I3C, T, BAtHH H15HMAR20°C, H13°C, #1511HARMBT, &
13C, #50%.
2)  ARERIZIE 1/2000a B b 2 AN THITL 724 75 b 8 BA & it
3) BEIZBMFEOER L T,
4 HBEERRT 7 A b b o To1986~19884F 3 H Y,

&4 CPBRRAICEITSEE, DEFAAME (1985~1988 4 4 EH)

Woom (8 x| 8 | k| o o | mE kg | 6| B |
fr % N K -
i (NI S O N Blw &7 @ s |w
@ A 5 i Hj 1% = ﬁ:
mo | om | w k| m | om | x| B | |F |8 | %1% |"
Ui-1) | (A-1) (cm) /) | (R /H) %) | () | (%)
hwl 37X 8.1 9.21 J 1.5 48 |11.5] 4.8 49 8.30 | 4.67 | 446 | 281 | 100 | 16.0] 3.1 | 3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
NYT a7 AR 8.1 9.22 | 1.7 52 |12.6] 4.2 47 1 9.58 | 5.64 | 459 | 280 | 100 [13.4| 3.6 | 4.k
Y Ey 37X (HE) 8.5 9.26 | 1.8 | 56 [12.91 4.0 43 9.6316.16| 506 | 310 | 111 [ 14.9] 3.0 | 4.k

T MRt BRRAOBEMEE L 5,
2) - RNAREREUZ 1987 £ B {3 41,

3y FMRRLER, B0, 0.5 41, hi2, %03, H4 (LUTEL),
x5 MR
£ OH | EORK |1 H 53 i | oK -- | — THENRIK B M
|
¥ “ 4
w4 |2 T ot £ || | T w N
L 1 fir il | g |k ¥ X %
& N Y S R % | % 2l el om
HRa g [ A E | ME || RO | % A EL2 B I L A I/ B A B I = B B L0 N I S 170 &
NEFLs x| A | § m%*%i'ﬁ Bote b LW b | B | | B R A i
TR A | S g okl [ | e B b | | 2 [ 8| b | | bl
T 1) b = RN AR (198145 3 1)) 90 £ B, fTHRM TOBLENT 7T ML 72,
2) KRR OB T OB TH S Ik BT,
Wiz, 7XXEREH, T XXEERIIHT 58 ILERBEBRBERILIVRELZHER Ty T
PEIZDOWT, ZFN BN AREERR, B Paw X aodEHEI N, BUREEIHE R
BROMEML TREL 2L, wThi T Py T g X)) ERBICETH B, IITEN
Fiav X, LlUTBEHERINZ, VALK D—FIECh LM LT TNv T s R, &
EHEL, TR B EABRY T1985~ 198749 Db dpicEYT 5 (%3, 4, 6),

GwEr. -



Lyl e il A3 ERGRE PP R T L 3 ) Do on T 63
* 6 LIEMRE
1l 159 g bl L s B U
) e e 3 % % 7 4
sOH | o o ™ B y i
L # g " o
i N - 7 Hx
1) 1] Lt i LN 9% E 994 "
HrvL gL | Ko s ifs Hi o ¥4 39 He i
NPT g A | WD filx s ux i 59 35 1 i
LY ELgTR 51 bl | shon % i KX 95 39 B2l e

it
THOPRIL 72,
2) k3 NEEEME I OV T ORI T H B 2 X T,
3. B o

W AR B0 B kAT, IR AR 2 K 40,
F AN &I B Bk, WA AR K
TRl 7z, VFBEBRATE "YHRor s X, D
WA TN 7o 97 X, k) -HEL,
FILE L Th - 72, oW Eils 5 TR
wiog v xR, o ELE, Y LERE S 7 —
TR Uo7 09 w7 X Wh96% & XX - 71275,
WTIIE TN T3 Xy WATH 12,

X2 120E, 1985~ 198800 4 » 2 b7z - T

B 5 PR BB A HE (19810 3 1) ™02 L 5. TR TOBG - B A 5 L ORHEROE KB S ORIz

WNAE~90A i THEM L 72 3Lt iR (BREhAREHR
B A% 1B A e THEEIZ OV
RN # i Uz, TR e s 3 7 2 id Bl
RBTL, KRBT v T L 2 X AR
WL, THEERRRS SNDERTH - 72,

F72, PBsEAC BT I8 X %RE, CEIEI
o B TE A, b TIERIZ O TV
WEERETL 72 (K8, 9), ZOME, THko
Loa 7 g, BHEIC X BB RIE e <, HORA,
W L B RGRE, IRRERATIET T S 3

x 7 ALEE A ERIZ B BT, WL EKT (1985~ 19884 4 4 IE 1))

1% 1K 5{\1 i 3 YLt (kg/10a) [

5 N o i 8 lii] i
R R . e ol | F S L
] ]| AN Hie & | & | B 'K

(M) | U1-1D (cm) | (36/8K) (%) | (8)
HhRw g A 8. 2 9.18 .6 35 38 391 236 99 15.9 | 3tp
R BRI TFe R ) | 8.2 919 | 0.6 | 37 11 407 | 239 | 100 [13.3| 41
T 'Ly 7 AR 8. 6 9.24 0.6 39 37 460 258 108 [ 15.1 1 3¢fv
HRkw a7 X 7.24 9.7 1.4 56 45 454 255 100 1 14.0 | 3
ik | N7 37 T (A 7.24 7 1.4 H8 46 465 | 256 | 100 | 11.11} 3+
T E L g 7 L) 7.29 9.12 1.8 58 44 473 | 264 103 | 12.4 | 2ip
= R e 7.27 9. 3 0.3 36 39 324 183 103 [ 12.7| 3
eode gk N T g 7 R (R ) 7.26 9. 4 0.4 37 39 325 1 177 | 100 | 10.2 | 4.1-
TYEL s L(NE) | 7.29 910 | 0.5 | 42 40 426 | 230 | 130 [12.1] 2F

R P E RS 7.25 9.3 |0 44 52 416 | 260 | 96 {13.4] 2

BW b T a7 X(RR) | 7.25 9.3 | 0.1 48 53 430 | 270 | 100 | 10.6 F

g — ) E L g v LI 7.27 9.9 0.6 54 48 477 291 108 | 11.8

) IS RO, BORIITEL Lo 221985, 19864R 4 kR ¢ 2 A L,



64 JbiEE LB B B H 60+ (1990)

- 1D (kg/10a)

400 4

300 1

S
(=}
>

w9 N T uwN O3

100 1

T

9.1 9.6 9.11 9.16 9.21 9.26 10.1 10.6 100 200 300 400
INRT g 7 Ao (1 - 1) NXT a7 X0 HE (kg/l0a)

T T T

2 BihidEr (1985~ 1988 MNAE~G0AH ) 12 510 B (K & FEE () 1o u T ol
1) ORAINDEBINE L %0 2R B i 2 B <, @1, 2 2kl OB E L > TV b 2 X £,

F8 LI L UL WRREIGYIRCE BB (801986 ~ 19884 3 A 4E )

. . WA | g | 108 M70U PEE | RHEEEIE | K Toaeroam 7
e | 9.23 1.0 265 100 104
\ | ogR ] 9 1.0 267 101 99

RoLawmz | ok

e s whi | 9.19 1.3 289 109 98
wiE | 9.19 1.4 292 110 103
pEe | 9.3 1.5 954 100 100
o lsm o9 1.5 270 106 100
TTEATR N i | 921 1.7 296 117 100
W | 9.2 1.7 284 112 100

D) B, WL ERIXORIENE N 4.0, PO, 20.0, K,0:11.2, MgO : 4.0kg/10a T, ZHEKII&HHE %1505
WEL, 209 HLEER A EI Y LTRITL, 59 Il 722,
2) A SICIX O BRI I360ecm X 20cm 1 8k 2 A7, HREIKIE60cm X 10em 1 8k 2 A7, %% K 1£60cm X 20cm 1
Hes kTl s AL,

R WRREICTERCE RBEAT (B R R R1986 ~ 19874 2 2423 #))

. MO | 10a M7 R | rbREdE o Ty T a ) I
TR A 1 MRl FR
i R HIRERREEC ) (ke) (%) (%)
2 9.30 9224 100 102
Hro g7 X 4 9.26 253 113 110
; 9.27 260 116 110
2 (-) 220 100 100
AT X 4 9.26 231 105 100
6 9.26 236 107 100
D TART LW T D2 REIKIZ 1986 MBI E L Ao 20T, 2 2 R B L 2 o 7,

2y X, #hRE I XL wh s



ESHI fgsh fh D A¢ B TR0 s 37 X Do T 65

R LN s 2y, ALK TE T
T Lam A, kY KkEP-, £, FEEER
TOWH, EREROBUKERE LT T a7 X
S ONEh o, LLEps, THdhos a7 X4
T g Xy Fhlkkic, %A, BKiCL -
TN S T3 5,
4. HERHE
TFRMIC BT S TRl g X ONBLALY
l2, 1985~19884E 4 ENWIY)T Tonvr T 57
Ry ENE72 (K4), 2T kel
BTN F L g EDRCRARE C, 1987F
Al s Loz ThH L, D
ATy, NIRRT Ty Fo s X, bh%T
hot L, T has s X MBS (8T,
F 72, I 3 ICHMRBREE A0 Wz 351 5 TR
IR TP o A Ry I SRR OF L 2 G €

Wk OHAR AT 2AY, VI EA EDBETT T
Rl g 7L BEY, ANEORBAVEOR S
HRE Tz,

#1012, 19874, 1988 kin~ ek L 72k
Brtblz 517 2 2 W@ S R L 72, 19879
DWESNHET & SLFIRT ¢, ™R a7 213 T
T L7 Xy WADMBRHE Y o 22D, FAL
DA Cid T 72 3 72 L0 Bk R A
BT DA - 22
5. MI@EHE

HIT EOMEIZIEE, DEHA, TLHA, T
VRS DAY, ki BB &Y, L
Bi, PEBAFEOHALERTHDLY, ZD9 b,
L HADEE ANCEIIR BA & ORI S
LEINTWEY, THRo g X 0GB
3, FIc L D F PR BD TonrT 97
Ty LRl 72,

Y- X
1% . £ 72, BMOKPE B AFTER (LY, &8
o | o ee e BF S BT X, R AU ST T o
vy | vt . Wh A ABOKE, (koo T
o . voa 7 K AT A TR RN S B
S0y I AU O% A B ) 1300 I T - 7 (K
> e 1,
woy | 2oz, B B, GO S TR
R L 7o B RIE 0 Co FARIFC 351 B STRR L
" RERORER, 0 5 5 7 X IR BER T 3
R4 . B e . e e
* 2 PR A (K12), I
5’1 Foboko FoR ol R b 1 5L BRSNS LT L HTRETH B &
= Dl % 1172,
4% 3% 2 %
XT3 T RO IV #EsLUBELNDEER
3 fl;,ﬁﬂuxtlﬁ E;%j;; 12248}?:‘&'7\]&/\;2‘0;\;%) 1233 A SRR SRS, ABIC BT D b F E LA
HANE (BAEFR) (220 TN e . i
i gl ‘i‘l‘l{ ‘ < ’ ) > i ’
T @k, 2 L OB A T o TN D 2k K HFEO K m%"“ Lo | BRI & Uil
Py B, SfE, TUCICED, S VEEIE S AL
FI0 SBIKE R (%)
B,
PR | SO | WA | LR | SR | wH FURMH | BENET | il
#
Y K1 1987 1987 1987 1987 1987 1988 1987 1988 1988 1987 1987
RS s 1.2 6.8 9.7 2.1 9.3 7.2 3.9 8.5 8.1 1.5 6.6
NET TR 7.0 13.6 9.8 8.1 9.2 17.5 7.3 15.9 11.0 27.0 13.0

1) MBROHSE I BR T, AR E R TR,



66 ACHERE L Y RBRIG W 60 (1990)

R B»ARERME

1A K b A W =
(%) (1) HABOH b A W
T
SR | SO | CSTEME | CRSEAE | CSTUEME | SRUAE | ST SSTR|BI s
B | mn | B | AE | | B | &8 B i | B R | R ek
Hhol g X 29.71126.9 20.88 2.95]2.54 2.56 2.67(81.1 78.4 70.4169.210.7] 9.2
YTy 3T 28.48124.0 21.81 [3.09]2.60 2.60 2.82182.5 78.6 69.7 169.012.8] 9.6
I e a9 x 28.65] 24.9 21.31 3.1912.59 2.63 2.73181.8 78.1 72.41609.1| 9.4] 9.0
1) AN CTIEEE (PR DOt R,
2) R BMAGE R AGEOH TR, B LIL b EE Ye g  EER IR
3 BHAWEIZ DT, BEIZERNE S 72 0 OB ARSI T, A BUR L1 00g & 72 D o EHINE (g) TatT.
4) BRI TR PR,

Fi2 MG R BRI (B MOKPES WA AT 78T

Fikapit|
BEANMER | SRR | RURLFPE o | | EERD | 1V EL | faE) | o | Eek | A
S

= i . . .
C N 087 HhRoLavZ | 4.0 | 4.0 3.6 40] 3.8
ff’ *If ST ez |42 | 44| 4.0 4.3 3.9
£ i o o , ,
i I o087 HRuL X | 4.8% 4.3 | 4.3 4.0 | 42| 42
f: ,ﬂ | N FLa L 3.9 3.9 4.3 40 |40 4.1
£ it \
5 s 1088 HEmLav x| 45| 4.8 45 | 46 | 4.2 42 47| 4.8
? g N FLav [ 3.8 40| 40 | 42 | 39 3.6 |43 36
/I #H . . _ _ .
A o 1088 WEmLsv X | 5150 43 | 43| 4.2 3.0 | 4.2 4.4
;*’ g NXF L am x| 46| 4.4 3.8 3.5 4.2 3.2 4.2 3.8
I\ # o , ,
& = HEuLawz | 3.4 3.7 42 | 43 | 41 4.4 |39 4.2
g m4 1988 o . 4 ) ,
4 M SrFiawx | 3234 39 | 43 | 44 41 |42 3.9

1) SR T7—-20~308 (H12~164, L8 ~14%
2) EMliE (oA A=z hbRT, 1
3) K S BKETHEASY

o
=

el
p

4 D, T D) Ry, O TERBETI - .

FTHHIETH B, K132, TS DM THOBLM BEENTv5 T T o a v X, SnRAE N
REBOBMEZR L, 26 ORIRTIE, LRI B & U AR F TR S bR T
BHET Tr T L g X, FRIETh - 7255 B avX 0, SHEMICEEHRZCERT L
FOMORIEE Tl T Re a3 Xy AL~ 2 1 LY, BT EEENFIVLELTELD L #E
Roipodz, FESEE, HREHBIEZRCT ™Y ZhLN5,

Rwam X, I T, LNEY, B EOTEER T T L 3 XIS B
BREEIERE T v Traox, "T2) L3 FHOR M ORT 4 BEI ¢ 5726, ROMICHE
Xy & sz, 12, SE BESHR L4 BT HULEID S,

HIRT T T s, L0722, DlloiR 1) TAXEER, T AXEBRICT LU
Bk Ry, T ROy a7 X%, Filomk e YD THEIE e WiE RS T TR T 5.

e A

P



RENOR L VI TO BT &N % g §
Br kb, REBEAREICBIT RBEORIIZ
I AaMEANEL T, LBESR0H T EHED
YEAL A MY, EpES T B0 EIHGICH ST 5
ZETHBH, DL LAY H, 1976 LI AT
R oBbh s R E LG, s, 2o
o 5o g 7 Z W ISR B HLTz, Z DR,
FNFE TSRS LT KA ot
R Ao L, oo T Loa o fidths
YA L Tl s Mo s il ¢ b s S s L o
2HY, ERAMREDDT D 4 FHENI80FIZ
13 TN Ty g 7 X ofEftEig, aMosd
= AT iR N 33%, 9,860ha 125EL 729,

Z R, 1978, 19794 & 2 e adtlT TG
B ER, AT EIR 2 TN s
o, ZNDESE '\’VTVS'/ZJ%TLV)FIWF
SRR UL Y 7 - 12, TR A o R A
T SR T e T3/ i3 h T M

A
R

e
P

ELIL MR M AT ERHNE T RoL 3 X OFRICOWT 67
FRI13 RIS 51T 5 BUBERBRRAT (1985~ 19884)
o N R e
Hebk | Bt Bk BAEH | A R EE T [ Ul rierE ,
) N iM% A Hoe R
KXoy | AR 1=ty | 1= 1) (em) | (3%/#) | (kg/10a) %) (g)
0
- B H+hol gz X 8. 4 9.25 0.2 38 34 200 114 16.1 4 1-
T 15 NT L g X 8.3 9.26 0.4 39 33 176 100 13.6 4
PAN T EL g7 X 8.5 9.30 0.9 47 35 221 126 15. 41
“ Hhularx | 8.4 | 9.19 0 44 38 247 102 | 15.9 | 2F
13 SFFLam A | 8. 4 | 9.19 0 45 38 242 100 | 13.1 | 3%
Az Y EL 37 ZX*| 8.5 9.23 0 46 39 270 — 13.9 31
Wb HiRkol g7 X 7.31 9.11 0.1 42 37 238 103 13.7 27N
W 9 AFFLam X | 731 | 912 0.1 44 37 231 00 | 11.2 | 3
b Bk T EL 3 X*] 8.3 9.15 0.1 44 34 242 - 13.4 2°F
W FroLawZ | 8.3 | 9.17 0.8 42 42 271 97 | 15.5 | 2tk
B 7 6 N T g X 8. 2 9.19 0.8 43 43 279 100 12.5 2N
i B ) ELav X 8. 5 9.27 0.8 53 36 313 112 13.5 3t
D ki TTUEL s TR BHRAL Ad o i H B e, AL 2 R BB X BT,
2 MM, BRI EL T o 2B T R B PR L 70
2) ERLC L - THEINHWRETE M TH Y, LAV, BBk TN T L g 7 Xy 2R
BRI 2 NETH B, U7zo F72, TN T o 97 X3/ TH B DY,
20 22513 8 1/ L, BB R
5o E )
vV & & S HIE o THL CHEAR E o7, O,
bRl B 5 5§ 2 OREMAREL, A L L 72 R TE AT L 19804 B b — 71z LUk

L, 1988412 {31980 #y 1/ 3 290Tha (A hi
b7 3%) & e 72 —77, 19824517 18 [3 ali A
oo T ) £ 37X 13, £
e S & & DICAVE o RSl ol iz
MBS L 7, ORI, BT T AR A
ARSI N B NEAREHOR L VW T L,

Koy Tosve 5 g X iy crpdo T2
T a7 Xy RTINS T T B,

—fl & LT, 19865512 51T 5 B o BA: bE

WHLERLS A DETH O, TNy T g R, Ty
T3 A, OffFIRE F KR, Zhs
DHF o Tx) 2 37 X OFHHT, MR
R OB TERTHEBIICL DS
T, (2N EL 2T X HHT 2 OEHRERO
80%LL 14 dish, T v F L g X 210%LIY &
WO RTRANI E A X TH S, HaddhfsEeEic b
T2 5T ENECEEEDLD, YT a7 X
AR AYH DM REOTTRAFH SN



68 LTS R 605 (1990)
x4 BENOYLEEIEOE RN 31T 5 53T 2o (ha) (19864F)
wonr P UL | M R BN | KCBEED | R R | kAL e
N T g7 A 38 22 8 23 0 61 40
T EL a3 X 300 315 92 212 180 361 8
NG AR R R 379 354 107 264 217 457 48

D) AR T LA O 23N

72,

ki THhos a7 X 0%, % TTAHR
FAF Ty WAEADINKRTRHEELL o LI
DERE HEIZLRLL 72, LA L, BHOBRTH
TEE N7 KRR R R, R TR
BORMS 28BN, THEZOBY Thvs
a3 Xy THERBARSNRALD IR 2 - T2z
BRI T — 727080, FFEHE % 198144 & Bk,
BE, ZUEEOTTIRKIZEH 2, #Dik, 19834
DRI EFIZ TR DT, 1984, 198540
HEERGCE, BRI R A NGRS B L T ok
WTEL, FORE, Hho s 213wy
T a7 Xy EADRIRME, LINEEEZ, B
KOFEAARIIC & 2 SEIET L T v 72 5
TRy ENEEESNTH D, T, BESM T
iR T 2L, T YT L g X EAE
o Twb,

THRo s a7 X DHEREEIZIE 4 DR, >
Mbhotob B2 505, F1i, KRHFOHE
Th o 12 KRDBHP RSN LD - 128 TH D,
HT EDRADBIGHERIZH L2 I X2 T Zen
W, KLKD R BB T LSRRl
o725 85T 5207 % 0%, THRo g
2y DY, KEO DhETEkR D 3 EREH0
gt E e D/ANKITH Y, i THX T4
F T WA D KRR D M BEIL A 7 ) A
hofzbEZ LND, T2, —iz AREERIT K
BIHAE L DA S h, Fy, Fy TR DK
BN L DR ERL 2, £DTH KKOELL %
LTl Ev, F, CTREMUETH - 2 kb
BB LN bn s Bhbnsd, 212,
O CT LY b ERPIID T R L5098
LTELHTHE, HT E0OHEBRKTIE, Wig
I OBBAMORH IR E T 2835
57, LaL, ™hul sy, o#fiewTil,

1
2) NUBREHIR &S, AT R SR (1983) 1D E LA S LI TH B 1,

WZRBAM ORI BB BEL L, S, =
DEBME L FIZ DV TO BB O BRI A L8
Thb, BITHBRDIEAD DL CEATH 2,
WRELNFERNL, TN v T o 3 7 X% % &
PCRRIC B L 70 SMEDRACRHIC B vpt, F0jE
i, T T g X R BT HBRERNG
D TR LI RGN — 5T, 20
M ABAT 2 :DICKACI 7 THEADRLR —
1y »2hETnd, BEMEOTTINZ LT 2
By, TBRANMER -1, T T g X A
O BUCSHH T2 &0 %D - 725, 2ok
oAl Ag D 5B L 2 RUE R (RED) TiE, B
BRORESEBIZ -7, TR 37X 0
TS & 72 - TS WBR R A OERIZ N L THB
TeBYPAHZ S5, R (1) o bbby
L& TRNRR - 1 HERO BB A - T
WL Z EANBRERYIC L EZ LNB, 4
%, ThEFER 1, 2E&HT TSR — 1 LSt
DM B FOREK & BRI F B )
EZOND, BALCIMIBETHSD, HTEnHl
HAGFE L TOM L, HAOEEKE DI
b d8HAFEE, HADOEREIZ P15,
THhos a7 )03, AR TER ORI,
BHABEEVEISHAKRATH TR E 5720
NDDOW BT H AT T 5L Ty
FTia X kY Ed o (KD, Rl e
M@ ERBABR IV EeE ST
995, THROL g TRt TN F g R
&) BRI, R LI R
Tz, BEWEREIZ DL, MES»mLL
JAE T ARG IR 00 N STHIBRAS ~ T 2. VAN
Lz, ™rResa X%, ZLHATIE v
Ta X, WAOE A, A TIEHEIC
L HIRE V5 L ED ST~ T 25 7 X
INENTWB N, £, MEHATIE2

Y

P e A

e A

& F .

o 3

P 3



LS i A A& Hian bl

HOBEE L THhRo s 37X, )i
S A A2 Y, £ oy BAERNE A U EEY
Th 12

ko g7 203, FEIE, R
EDEBRFMN OB UG H T SN T 5 T
T Loa 7 A AT E KL TN B &
EL, IHRLSOMBTREESI N TS T
WA LEERATHNT S bz kY,
B E RO LSEIIZ ST 5 2 BT E
5.
THaro L a7 X 0E, T AXTENN, T AxXE
SIS R DT A e v, S 2 DR
DniE, TSRO S iz 2 T
b 206 P 20X R BT D LRI SR HUIE AR AT
TIRS T2, HUEMBEO RET I 350 T
LA 4F L Mo#GTE 2 amidi s bz
ZAUS O ERLAYER L, b xR V‘NM\tur_
VRO 1 e -T2 b, 41k,
ARIc BT 5 65T X RO 3 TS,
IS DWEIIHT BIEIMEF SR TH
L, 72, JTHEMEIZSWT S, HEilic -4
—!Hi‘rﬁ'é"\‘*%”f:%é‘lﬂ IOWTOMTRNHR A FR D, i
DR SAD BN S B, T, FKIFHOKE
Lo, "o T g X0k LokifElE
Sos S LMUNATE D, I, TR ) 'L 3 A
WAL k& s L T 2 L BETH
7 ‘3 o

;OB AWM AH Y, RS
72, oGACHERT N |- AL R, ﬁ?!%ﬁﬁ%ﬁé ]
PAMEES Le, SRR S ML B b ), TR & T
7%Hﬁv§¥m%%@wwﬁ,rfwvﬁiﬂ
Erdsh, R S B O FH Y b kUYL ER
WAL L CTHW 2% M H O 2, s el

FFE TR A, MR E LR E oA

BEER Il 4K 1 X
o -ox {}3;;~1982} '«'@'?‘L‘I;:z I
meowox W 1977~1981 2~
B 5P 1977~1988 AL~ Fi,
AN 1977~ 1986 i~ Fy
Ji i #e 1982~ 1987 F, ~ F,
RN 1982~ 1988 F, ~ Fy,
ok A 1987~1988 Fi, ~ Fu

PRy g T DTFRIZOWT 69

F5 2 MR ISR A, RETERULC AR

Y %,
X B Y K oy f A
Jei A R i Tib R RMEE R
AbHE L B B Mgl af, HHRE
G R YR BB, R A, AR

HIE B A
S TSR v — (I, TR
AR A= A -

TSNS i -3 B et AKEsHRE, 7R A
PR AGE 4 TR O T EH

TR T, RN T A N o PR RROKE 2 T SR A
FEIIr, M AERE S R & AV W BRSO T
L2 A 2 LR L 1T A,

F 7, AR BREIE 2 TV 7z, AR \'/"i“)i-)i'a‘-
Yok Bahy, PR AR, W S M 2%
AP O R | 13T A )7 0 3 Y. B VR O
M-S s L7 5,

51 B X &

1 Ean KL, M, T3, A,
4, WSHIfEL, “HEEHFNM Ty g
Z ) OFF S oW, bR R R L 57,
13 24 (1988).

2) TR T XX EEONIEHUE O TR IE
1 7 WU AR TE T AP ol (S o). S VA .
48, 56—63 (1982),

KN R T 22613 SANE R S VAL -5 r e r
ST s & SRL2) CIE T PE ST SR [
W A a5e) 7. dbilE OB ER B 1989, p.
1-62.

1) JCHEET B TN I LIRS R - MR

1979, p. 60—61,

AL A TN L, AR OB MR

fHEL7. 1988, p. 57—79.

6) b R RS, CIAISE D &
B M At AT AR ST R EK
BREGERE, 4590, 1984, p. 43 - 54,

Ty AbHRE R SRS UEUR TR CRIBGAR
AR TEDRISS TR 1980, p. 29— 30.

&) b N LR SR ER VBT R
e IR I6247 5 1987, p. 4 — 5,

9) R 7L, “CKHESD BEAEMG RO KRR O BLR
MDY, R 7L >, 44, 13—16 (1986).

10} BYHITE, AL, BRI, /NG EERT

w

AR



70

11)

12)

13)

LEELBRERBSEER $£605 (1990)

T ra v X OBRIZOWT, ME RS
4. 38, p. 73—82 (1977).

HNHEEF, REH, TE-X, ABEAE B
Kb, #) # Ay EHFMME ) ELa
Xy DBEBUCDOWTT, ALHRESL B R, 53,

103—113 (1985},

HASHERH SR "WHOHEAED . 1989, p.
89.

HANE RIF BRI 2. BRRIS54 B i s
HoERESSHE(HTE)7. 1981 p. 155

14)

15)

16)

EEAR, W) B, BUTEW, #ARZ,
HHEE T AT AF T OBFRICOWT,
AbHEE LB ER. 33, 4727 (1975).
AAIEREMENR “HAOEE, REEES
2=z 77, 1984. p. 1 —365,

TRAX, “TXXERRE £ ORI L
727, LB B RS 72, 1 —76(1989).



E5HY R

i pTEHEHE TRl 37X, OFHRIZOWT

NPFaTx Qs avX TYES3VX

NPFLavX HROL ay R TYUEZaVR

71



72 ACiEE A R HB604 (1990)

New Adzuki Bean Variety “Sahoro-shozu”

Hisanori SHIMADA, Kippei MURATA, Taizan ADACHI
Ichimi CHIBA, Masaki HARA, Tomoaki NARIKAWA
and Shigehisa SHIRAI

Summary

“Sahoro-shozu” is a new variety of adzuki bean ( Vigna angularis Ohwi & Ohashi) developed
by Hokkaido Prefectural Tokachi Agricultural Experiment Station. It was registered by
Hokkaido and the Ministry of Agriculture, Forestry and Fisheries and was adopted as one of
recommended adzuki bean varieties of Hokkaido in 1989. It was identified as “Toiku No.120”
hefore released.

“Sahoro-shozu” originated from the cross of “Akane-dainagon” X “Chugoku-zairai No.1”.
The former is a recommended variety in Hokkaido with large seed size and medium-late
maturity. The latter is a local variety with small seed size and medium-late maturity introduced
from China in 1965. The primary breeding objective of this cross was to breed a new variety
which has large seed size and higher yielding ability than “Akane-dainagon”. But large seed
size lines expected did not separated, and early-maturing lines with middle seed size separated
in the Fs generation. So early-maturing progeny lines were kept selecting for the new object-
early maturity, good quality and high yielding ability.

“Sahoro-shozu” is as early as the check variety “Hayate-shozu” in maturity. The weight
per 100 seeds of “Sahoro-shozu” is about 20% heavier and it less produces blackish red over-ripe
seeds than “Hayate-shozu”. So apparent quality is superior. Its cool tolerance and yielding
ability are the same as “Hayate-shozu”. It is susceptible to Adzuki brown stem rot (Phialophor-
a gregata Allington et Chamberlain) and Phitophthora stem rot of adzuki bean (Phitophthora
vignae Purss) .

“Sahoro-shozu” is adapted to cooler regions, for example, mountain-foot areas and coastal
areas of Tokachi district and so on. It will contribute to the steady production of good adzuki
beans in Hokkaido.

* Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082 Japan.
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