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(o B) [spgpel w12 [ +o0|+n | +s5| -1 +2| +1 |20 +1] +1
5 [y |# %] 128 613|655 00| 285120 [ 1000 [ 140 [ 6.0 85

»] B |w g 206|120 102|130 | 149 | 1ra | 124 ] 2.2 ] 12.0 | 6.2
o |# | 22| 187 | 210 | aso | a18 | 587 | 536 | 538 | 597 | 602
(ke/100) szt 51.7 | 40.0 | 41.0 | 100 | 85.7 | 114 | 93.0 [ 96.3 | 99.7 | 106
wo o A %819 87[ sosa0| 81| 86| 81731 |7.30 | 7.28
AoB ) +a | +5| +8|+7| 20| +3]+1z0]+1]-1
¥ | xgpsn ¥ #2090 41,2 | 40.0 | 109|250 | 12.0]| 9.5 100 [13.0] 7.5
# | P |w & 156|150 120 (127 | 4a | s | o7 | n2| 87| 72
g m|® ®| 288 ] 252 | 318 | aa1 | a2 | 567 | s60 | 614 | 558 | 602
(kg/10a) [speepef 0.4 | 52.1 | 61.0 | 96.0 | 91.6 | 103 | 89.0 | 102 | 04.6 | 105

L |mem A I 8.13 8.12 | 86| 85| 8.5| 8.2

, (Ao B) Lspap g +10 +7|+2|x0|xo| o

. | wese I 11.6 15.5 | 18.5 [ 12.0 | 10.5 | 9.0
(%) g g

. ¥ 1.0 120 87| 9.0| 85| 5.5

) % %1 A 404 590 | 496 | 580 | 563 [ 363

(kg/10a) | spap e 90.0 96.0 | 82.8 | 93.6 | 92.3 | 94.6

i) RWBHNE, BEREE SR O
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Holz,

@ BUERUC L ANURIBRER I KE - 12,

@ R, i bY YOREN T h - 12,

@ IBELRIEEH DL (, R TOGRA DAL,

PDLLISRRBENER T H 25 FHROKRIL L BURBORW SIS, 5 R L £M-18
N TH5,

RREO BT & BB 2B, BUl, 1N T, RN NS, Hooon

WIM—19 TNz 5T 5 SIS TER R BB AIS15E)

o Bk omodE E ) ko ok B ko %W W 0| Maihim

. ) M [MEMER| te |[fEER] R [fReER]) s |EdER] e

KW 13.2(:3!3 % 25.!";5,)0 % 6,%?53 % 2.151)?!0 % 4.15??3 %

W 0k o 278 2.1 2 - - - 8| 0.2
L S 5 397| 1.5 13| o©.2 10| 0.3 -

At b 916| 6.9 324] 1.3 24| 0.3 - 57| 1.3

2 o 203| 1.5 453 1.7 | 3%0| 5.6 5| 0.2 27| 0.6

% e # | 1,402] 10.6 | 1,176 4.6 427| 6.2 15| 0.5 g2| 2.1

L & #» v | 9063 68.3 | 1,696 6.6 93g| 13.7 | 1,064] 35.7 | 2,075| 48.6

| 4 2 A W | 2,627( 20.0 |18,925] 73.4 | 2,416] 35.2 671| 22.5 932| 23.0

w9 LA 2 477 1.8 782] 11.4 243| 8.2 106| 2.5

X7en 5 979| 3.8 848| 12.4 441| 14.8 777| 18.2

2 5 11 0 ] 139| 0.5 12| 6.0 152] 5.1 68| 1.6

£ 2 o 162{ 1.2 | 2,180| 8.5 853| 12.4 377| 12.7 142 3.3

N i (11,859 89.4 |24,396| 94.6 | 6,250] 91.1 | 2,948] 98.9 | 4,150) 97.2

7 B 2 148| 0.6 100 1.5 17| 0.6 31| 0.7
t o b 0 0 70| 0.2 86| 1.2 - -

3 N ar 2 218| 0.8 | 88| 2.7 17| 0.6 31| 0.7
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B —20 WML 4T

BB f1 5 B M 50 4
£ F M W i it rh i A il e i #t B
i} L4 L] fg‘xj 1} i 1] [} g‘ L]
Be | AB | B8 | He | BB | AB | BB | AB | AR | AR
15 il W] 5.10 | 4.26 | 4.20 | 4.20 | 4.24 | 5.9 | 4.30 | 4.20 | 4.20 | 4.29
% i 1] — 1517|524 |52 |52 ~ | 5.23 | 5.29 | 5.20 | 5.29
1 ] Wis5281 55| 4.30 |4.30 | 5.3]5.28 — | 5.10] 5.10] 5.8
1) % Mtz 79l 7.4 7.4 ]17.8|7.77.5|7.4|7.1117.1
ik S W 7.26 | 7.24 | 7.22 | 7.22 | 7.20 | 7.25 | 7.24 | 7.22 | 7.19 | 7.19
i L M| 83|73 |73 728 |7.28|8.5]| 9.2}8.2]| 81|73
H ik M| 89| 86|8.5/8.3 |8.3|8.10] 8.2 |8.5} 85]|8.5
m~MWE: T 6 6 6 6 6 5 3| 4 5
B & W) s.28 | 8.28 | 8.27 | 8.24 | 8.23 | 8.20 8.18 | 8.17 | 8.16
MiE~wflit: cHH] 19 22 22 21 20 10 13 12 11
" it M| 9.20 | 9.20 | 9.19 | 9.15 | 9.13 | 9.7 9.5]9.4]9.3
BpE~NEME TEY 23 23 23 22 21 18 18 18 18
B % W 9.30 | 10.2]9.30 | 9.25 | 9.24 | 9.14 9.12 | 9.11 | 9.10
RiE~mBpETHH] 10 12 1 10 11 7 7 7 7
B oW E B(E/m) |1,380 | 946 | 853 | 699 | 757 [1,060 | 787 | 658 | 606 | 562
L} #(A/m)| 842 | 698 | 634 | 522 | 566 636 { 580 | 491 | 520 | 444
s E B (%)) 6l.0)]73.8|74.3 | 74.7|74.8 60 74 81 79 79
% 7HWMHA| 215 | 258 | 264 | 258 | 325 | 220 — | 209 | 231 | 262
% 7 H30B | 698 | 646 | 632 | 564 | 594 | 430 — | 437 | 423 | 449
(g/m) | B 8 W 1,244 1,317 |1,312 |1,188 1,248 |1,167 — |1,101 {1,036 {1,073
L A I]4.15)] 342|335 266|2.72]|2.28 ~ | 247}1.82] 1.0
7 R308 MIHN(%) | 2.58 | 2.94 | 3.19 | 3.32 | 3.27 | 2.81 — | 3.00] 3.33] 3.19

& # B(H/m)| 32| 37| 38| 3.2(3.6| 2.3| 26| 24 )2.4| 26
T on B 4% 74 81 80 86 87 89 86 89 87 82
+ 4 mM(%) | 22.9 | 21.6 | 21.7 | 22.7 | 22.0 | 22.7 | 20.6 | 22.0 | 21.6 | 21.4
% & Mg a)| 54.8 | 62.0 | 65.6 | 60.8 | 63.8 | 470 | 484 | 467 | 447 | 460
T # ¥ #(%)| s.9| 116101 | 9.8 |10.8]10.0] 104 | 10,0 12,0/ 16.0

2) fES & 8, h, B 3 REiE v, 3UNCERIL 7 HEW oo I BNIU] & AL Hit,
FBanMEz, B-210/@Y Th 3,

8B 7HETIZIMBIL 223548103, 11T 80%L LnBMBEH I8 L iz, LUg, IHEDEN
IS LA THRL NS, BRBEADETIIW S zINEIC L, HEERUICHY 2K
KR 2 kiliiis, BRVENDENLEIBLNREZRL T3,

P, MM TR, PSP ST 2 IR MME &, BREEE (A% 40 81) T
800°C, MMATKILTIE8 A5 A% Biks LT 52, REXENELS, LR T, 11T RS hgl
THHI L BERL I,
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RN -21 FHWONAKBOKE

(MR47 S B14 B 1)
' W o W OH
¢ | B
H ON(HREAD | SR &
" AA|g/m| 0.66 | 2.08]| 1.90 | 3.75
" 6. 3| 0tH%| 66.0 | 71.0] 65.1 | 81.7
g/m| 1.70 | 6.25] 4.35 | 6.50
i |6.19
xtH%| 40.5 | 38.6 | 37.7 | 37.2
H H| 8.6 83| 83| 7.3
M B oW
gl + 3 + 2 +2] +1
kg/10a| 559 616 | 625 | 570
¥ OoX ®
%] 91.3 | 100.0 | 94.8 | 93.0

i) #WEO LRI ARE N Y, TEMNILRI

HiliKiBRE i M4 3 Heoys

BOELHHE L Twabnrisisnsg,

3) HROmMEMR  AFEROIRHL, HIEHY
(IR O N ELREA N2 KA (L
EEbNTV D, hTL, BHIBOYES
DECHEROETRIEHURE Th - 12 FER,
W L 2RI, HBHikkIEN
ERIRL, BAEORESIZIE, HEEE,
WHE, TUEOESR L EIHES Tk
MWLMz TS,

EM-221, fINLoEBERELEL, T
G EAE ML THIENMELRL 72
WOWBEUIREZRLEZLDTHS,

ZOEERIE, ARIENHE, KBRHEOMH
BRIz & 2RO Zh R ML T, HAE
HIEMENRIEIZEBE e vh, BRBENMH L

RIM—22 (WK ABEH

(3%&’%'513 i 5 b B (MBI | SRS | SORBUE i =
BYn—g) | o K& [(HB)| (%) |(kg/10a) ’
e (111) 2.7£0.58 | 8.3 70.3 583 [4EHE, 1.5¢, 2.5¢f%1¢g
0111 2.840.46 | 8.25 7.1 627 | JEPE, o0.12, 28, 3¢, #lg
0121 2.8+0.47 | 8.25 74.9 644 [J4AE. 0.1¢, 3¢=1g, 282y
0131 2.840.46 | 8.25 71.9 641 |#HE, 018, 3¢8=1g, 2¢€3¢g
RO RmAY RS S B,

o, HEMBEROUH L LB 121, HEEEOHMLTHEEERT 2 Th D
o5 L= k&Y 200 cc LUF DGR GUS SMBOMMENK T L L5 L, KB T

%

BRI R 0 RIRILIE, KM -23 12003 m <, &iBIc & 2 SRR WHETE 20 0h

RI—-23 BWIRIBAT O FIBHLR

Y i L4 KA B % o 54 iy | maspa | wam

cv Lé | ev  [#SHD | ev HH) 9 kg /10
) WO () [xu| G | o) | Gp || )| Ce/ioe)
® m{:’d?&‘ 3.310.4 12.1} 2.8 57.1 18.8| 40.9| 7.31 85.3 513
#i &4 | 3.4+0.3 9.7| 3.4 47.0| 20.1 30.3| 7.31 84.5 568
% 200{ i | 3.0+0.4 13.3] 3.9 46.1 19.2| 40.1| 8. 2 79.2 521
Fif | 3.11+0.3 9.7| 5.0 34.0| 22.5| =22.7| 8.2 80.3 522
T lso{ﬁkm 3.24+0.5 15.0| 3.7| 37.8 19.8 | 32.3| 7.31 83.2 557
f Hi%| 3.2+0.4 13.7] 3.9 35.6| 21.1 26.1| 7.31 81.7 582
;’; 200{3‘&1% 2.9+0.4 15.5| 5.0| 40.0 19.0| 31.5| 8.2 77.3 537
~ &£i%| 3.0£0.4 14.3| 5.3| 30.2| 203 29.4| 8.2 85.5 540
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R -24  ERRBRERH (RCRR YY) (BEFI1514E)

GHAI LB 20 | w3 24 | 1230%05 | X5HhY | 8 & |l a—#n3F

AN R R e A P A P E Y A E A A
% & mopey 422 425|422 4.25|4.22) a25ta.z2| 425|422 a.25|az2| 435
%1 i m( » )|5.25| s.25]|s.25] 525(5.25| s.25|5.25| s5.25]|5.25| 5.25|5.25] s5.25
frlasusm( v )| 7.6[(7.3)| 7.7|(7.8) |10 (7.8 |70 ( 7.9) | 7.2 | (7D | 7.6 7M1
woeome 0 )| 8| sz 8| s.2] 82 8.4 ssl(ss)|s10](86)]81] 8.7
Wlg o om »o|o22]| 9.a6|0.26] 9.20[10.3] 9.22]9.20](9.20) | 10.6] (9.23) [10.11] 9.2
i | am 8| s2 45| 56 4| 62 19| 54 46| s57](¢ 48] 58 48
g ume oy o] 4] 157 48| 164| 150 160 ( 18| 167 | (150 172] 152
6 H108 [21.5](19.3) [ 20.8] (20.7) | 19.8 | {20.3) [ 21.6 | (23.3) | 21.3| (19.5}] 18.8] (19.9)

| 7 208 |31.5((30.6)|30.3|(31.8) | 28.9 [ (31.3) [31.3 | (33.6) | 31.2 | (31.7)| 28.0| (31.6)

» 308 |39.1](38.2)|36.0|(38.5) |35.2] (37.9) | 37.5 | (38.9) [ 35.9 | (37.3)| 32.4] (36.5)

| 7H108 [46.7](52.2) | 42.1 | (50.5) | 43.6 | (50.4) | 44.7 | (50.4) | 42.7 | (48.0) | 37.6| (47.9)

" ﬁ v 208 |61.9](62.6) | 54.6(59.6) [57.9 ] (61.8) | 60.1 | (63.4) |55.3 | (57.6) | 53.1] (58.1)
Flem| » 308 |82.6](a3.0)]72.3| (76.3) | 74.9) (77.7) | 77.3| (76.5) | 67.1 | (68.7)| 65.2] (70.8)
T s n108 |95.8](92.2) |79.2 | (81.5) | 5.8 | (95.0) | 88.3 | (89.7) | 78.1 | (82.0) | 78.5| (84.3)
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fier FHEW | 4.1 5.44| 8.11| 10.26] 6.98| 3.77| 3.55| 7.82| 9.33] 6.12
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(4) ¥FREBE (%)

4 ¥ % 1) = 5 i3
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#% v % | 3.4] 3.8 |z21.5 28| 7.8| 54]17.1 495 26340 8 11
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T & ¥ A (%)) 86| 7.8] 08| 4.8| 2.6] 2.2] 7.8| 3.6| 4.2] 9.6| 5.6 4.0
Rig m o) 06 88.6 85.0 785
Biam ¥ 4 (%) 8.8 79.7| 1.1| 78.9) 81.0|A2.9]| 82.2| 80.7| 1.5| 78.9| 81.5]|A2.6
% |B ® & & (%) 3.94] 4.10|n0.46 48.7} 22.3| 2.64 1.73| 2.73|A1.00{ 5.16| 2.08] 3.08
LH1 LM (8) sa| s7 4| s826| 833|a 7| 82| 8m|a 2| 86| 824|a 8
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# LRMAER (2%)|117.8]100.0 | 17.8][107.1|100.0| 7.2|104.5)100.0| 4.5| 92.0]100.0|28.0
Wy % a8 ulowkfans 3|3 T 3mlls @ 4 s F

i) HHHYEm G )5k, AHRXERT,



(3) SWEE 2% .
B —35 REHISIEHHHLRDE (HEi
EAL A BF T o 100, 6 H )LL) B (i)

DR ECEED 5, HEEERY - BEE 4 W w . f_w
LIz 1~3 HOBNERLE, 8 AUBO% oWk MW Mk ®
LosiGiis & 0 (I —20), HYEN - BTE - 3% AL IO S L

M 5%) | 5 15 5 24 5 21 5 14
WINs0%) | 5 25 5 31 5 28 5 26
®iU)(9s2%) | 6 4 6 10 6§ 5 6 10

BAHFEL SRR, FHRIESAEC, T
MAFILEEL) 10~16 HIERRS LIz, 2D
72 HBIRGULO RN EE S KE (TR
N, #EEAHIEDTEEDCTRIZLE S

(FWM—-36),
) -
or? s 0——0 BRHIS1SE
SAVAR A o---—0 HiHI465E
28 \81 |.“ y o \\
e 26 "- ,’P {\\ o
m r"'"“"?“““fﬁ"'"““"“yﬁgf'
& 24 J > \ s
it 22k "o
AN e a
20h ? o—0 0 \“‘
1k ¢

B —29 A E ARG AR GE R

®I—36 AN (40H) MINAigatksz (C)
(s

)
il o |
[
811141 6 H 1 164 214 264

B3 451 42 762 749 732 709 682 661

» 46 738 749 718 690 675 640

v A 821 800 785 747 695 654

n 4l 841 828 788 758 712 681

» 39 837 804 781 733 676 645
L 845 820 794 764 727 695

iE) SR I2BIHIBOA ~504E N2 o HUES
WAL 10 Fl 8 RS E N, FELY SN0, BRIEAGECIEIESC, BN A
SHETHFNERASN L, ZDIDIOHIZA>THLNBRLPTNMAITLDEL S
iz, @EOC IR E {, REAH DL (, MO TTTREN: & - 22 oIRF
HREDP 72 (KM-37).



W —37  AHBFWIC & 5 EARY

A P I T e O L E I EE PR EE
#we " e [ | oma | %] %] %] % %] k|m m
- | [ 10.5 | 480 | 110 82 | 30017325 32| 23|® 2
Z1#  m| &5 | 16| 584 | 100 | 200 | 67 | 27.7 | 210 | 4.9 | 2.9 5
Tls5,/23 K 27 | 611 70 105 | 83.5 | 12,5 | 37.5 2.5 ] 23.6 |4 L
2 [BW (H) 10.5 | 441 71 86 | 30.3 | 63.7 | N7 | 6.0 24 |®
4 818 16 | 3514 65 | 100 | 64.6 | s1.2 | 380 | 4.2 | 23.1 |4k
Tl5/31 # 27 | 519 69 | 101 | 8.6 | 146 ) 410] 38| 226 |3 F
phE (m) 10.5 | 245 | 250 62 | 27.0 | 50.0 | 10.0 | 23.0 | 20.3 | @
§ 8.19 16 | 395 111 100 | 61.8 | 25,0 200 | 13.2 21,35 TF
YIs,21 W 27 | 468 120 118 | 87.0 | 45| 26.5 | 8.5 20.7 |4
iE) 1.9anfE ks T,
WMI—388 HE, i & BN & NS GIRRER)

8 & % RH B McHB) ¥ #  HMi(kg/10a)

H (llli; WOW | W HEOW IR O h W W LI
# ) i | e ' T
- 48 8.5 8.6 8.9 1 4 532 569 549 107 103

19 14 14 19 0 5 597 555 587 93 98
4
50 9 9 13 0 4 557 540 537 97 97

= 51 12 13 17 1 5 486 546 47 112 97
T [ | 10 1 15 1 5 | 543 | 553 | 536 | 102 | 99

W39 Tioiak & ApREBY o o0 (RIS 1 S50 ik 2 3R

KEHH], (LAEET 3 ioltsy)

, . i B meRAa) ¥ A& M(kg/102)
i M5 oW ik - -
5 H21 04| 5 Hesaiti| 5 NI3184] 5 H216 | 5 A26H | 5 A31B
i~ b 8.15 8.17 8.19 420 453 433
g fie s b - 8.16 8.18 - 497 511
z/?L il H= b 8.14 8.15 8.17 482 538 512
LI VR £ - 8.14 - - 495 -
4 [} 8.10 8.13 8.15 180 500 488
s b 8.19 8.19 8.20 474 476 459
P22y iy b 8.18 8.19 8.20 501 495 469
L A I - 8.18 - - 507 -
13 W 8.15 8.16 8.18 491 488 490




{(4) WIM C1EF

MBI AR S, P 2~4 8, BWIEZ4~7H, FEL)BAIPRKREL 12,
LRI BIIRE X O P TEINERL, MR & 2 » 22 (11-38),

FEHABE W % 221 —39 TH&T 3 &, MiUIYVIHMn B Rtk E VD, 2nE (B
N] &V [=vex| Tik&nr, LANRIZ, 5P 26 Qi TlikEL v, 5831H
HilzZe s e, HEROBAKEY, P TR [er=x] k) TBEE) ] ORI S HIC
K&,

LzdiaT, (=v=x], 2% X)) OBlss, SHOEM (B 20 (30gR5 H25H)
FRFL, PHOWMKTREMITHI L, BV [=yex] DN, AREMENLVER
WTLBAEN (RS H200) 2882 &, IWEEN, B - INBEHITREL 4218
HEHILUTHS,



VAR & b3R5 BATRRAR

1. ENRSRRE
(1) HENALVCSENORBE

1) #E rREKBORBY : HH 51 FEICHIT MR R KEBODRE L B33 » F (48
~50 %) OEIE KT B & XN — LIZRTHl) Th B,

RIV— 1 HEW & B KON

mwoo ) B OE(%) 1 g 8 & w o) R &EXI100
HEt Y ER#148 Bfi§148 % B f048 B 148 B BRH148 ER 048
= ~engr | — 50 ~ ~ 504F Zeom | —SOE
it [} 564 545 103 48.9 50.3 97 276 274 101
& 1) 521 492 106 59.1 60.9 97 308 299 103
¥ ok F on R(g) a 8 % &%) ¥ ok W (kg a)
HHERR Bii048 B {048 B 048
wof | e | U0 | g | mafes | D00 | WOOB0 | mims | T80
51 ff ~504 M 51 & ~508 o it 51 ~504F o K
H [} 21.2 21.5 98 64.8 79.9 81 47.9 52.9 91
9 [} 21.5 21.9 98 73.3 81.8 90 51.1 54.5 94

) @Bi— T4 A0, BIENfit—JSIENO.8kg/a ,
SIEMEIN-HY8s H4d, XKWB8H1H,

BEHN 51 SEIENH G, BF: 3 » ENFEIR L e+ 5 &, HERUCBEKREE L, 6~9%
ML T2, FNHBESGRBLAICREL ) LEFEOHIRE v, TR X IRIMRER
DL DAL E, TREPEOMMCHEMELENMKRT L) LHLGRBENETIZRNT 2E
BOHHBRELPIZKE N,

-4y -RB#-NO.Bkg— — 4N -HH-NO.8kg—
(g/m} I
600 6 ——e B HISOf
X ® .
& o
4 R © BifI5]1 4
% 400 7 Ll o .
2]
! N
il 200 & :f °
bid
111y e
0 mn 1 1 1 i
6/1 771 B/1 9/1 10/1
A £ B M (H/H)
BNV =1 CEFRRRS O G kR R BV—2 RHHONBIEHSS



AEEDRRGBEOMM TASZ E, 6 HTFHRCT P aENRIRERIZ & » TEHEE
AL, Wiz 8 H Rtz HA KR (8 HNFEE)HBHFFIZHAT 2.5°C HijiLfk
W) AR AR L, A0S BITEBILE L O TERSANET LKL 2L &
Hipaha,

R, HRARWE ) A5 &, HEEKEIREKRICRL T, BCOBML &1L BYET%IC A
1T TORHUL & e LR RO EA BT TH - 72,

2) RBRURREAROBE: GO RRMEARNERIZLI2GEOHERELRLL
DHEN-2TH5,

BV -2 SMEBERABENOZENMC L S NUHREN L (K E)

NIt i ] 51 # B{HISOE
éh #l (ke/ 2 B | RN g; £l & @4 B/EE]| T B TN RS 6 | L AN
04
(R - A)| (kg/a) X 100 (%) (%) (g) (%) (kg/a)
0.4 7.31 39.7 182 5.6 79.9 21.9 3.5 38.5
4 HY
0.8 8.2 58.7 296 9.6 72.6 20.9 7.1 50.7
(Rosg)
1.2 . 5 71.6 422 15.5 68.4 20.9 12.2 56.3
" * 0.4 8.5 43.7 247 3.7 72.8 20.5 22.9 49.5
0.8 .11 52.4 373 15.2 52.9 19.8 30.9 54.4
(shoek)
1.2 .15 53.7 461 37.7 40.9 19.8 42.2 57.4
0.4 8.10 40.5 235 6.4 72.6 21.4 15.9 41.3
2—h7
0.8 .14 47.5 280 13.6 54.6 20.5 36.5 51.9
(8 R)
1.2 .19 39.6 419 39.2 38.7 19.5 41.7 60.0

P OIS, KBie b, N RS 1.2kg/a LUF T3, BIBN R & - Tk
KRR AYIF R B B, EREOIETRAHNE C, L ORI 2 57T 24 HH
Iz B T MM R  NER RO SRS FICEBH LN G,

WAL 51 SEREDH S, $H 8 )] LA BINC F 2 (Rl o0 8RS, ShEio SLagid i OF IHEI
DREIZ L » TEL R D, 87 10 HUBRS MENC Ao 22eh - SRR R OBEL 224
DR S A0, BITENIAANHICHER L, TRELOMMEEALBENETIZ L > THL CH
WL Twd, iz, @it EoNBRI BRBEMOENEMEL, —HibVoBEL KE<
L, 72k 2 B EREOLRI A B7: 2 L TL, k% Y ORBEONMIMN & » TRHOET
LELW,

(2) BBRUTERI OB

WIRIS1LE L $5(0F
5iE R ook R
R | s5A 6 H 7 i 8 B NH,—N@oo#is s

: Tl | ¥k ] TR % ggeEedElLTa
BRRISIfE | 16.7 1 17.3 ] 18.0 ] 18.8 ] 19.1 | 20.3 | 21.8 | 20.1 18.2 3, #N - 3,
- 1 15.3 | 16.4 17.7 1 18.2 1 19.7 ] 20.0| 21.8] 21.7 | 20.8 N—BI:vﬁTb}’ét:.

RV-—8 kil o KHMECC)

1E) KIS iR 6 om o Hitd 5 HF@nH6 AT



o BRHISOR
o—--o BIHISIF

-

8/1 (R/8)

n
ENv-—3 LM HONH,-Nnilfji(N 0.8kg, {E1)

(3) BROWKER

AT THLRACPIE L O LW CHEREL 22
22, EHGRIEDE— 7 HFHEZ L TR
<, H, s&izBh, F0t, HHENOEH
SHEIR L S » 72005 KEROMBAET R U
MIORELEL 2L b s, X,

8 HLARE ML HHIE Iz i‘:f.’il,f AR
THORTTAIOR T AR 4 Z Aok
W Bz L%z - f:o

1) FEONEEE LR EONH 50 £ L 500N 51 EIZ BT 5 HEN KRR (BHISF MUK ER) 120
THEEBNREGRNDRG T EEN -4 TH S,
/N — 4 HEWAECNT 2 RENBEROR
B fu 50 i3 B n 51 e
X 5 ¥k M|k gl 4 oo [ RRES I H K T Hlm % | GAks
®nx ®n a8
(kg/a) (%) X 100 (%) | (kg/a) (%) % 100 (%)
g [N 08 k| 5.7 100 279 85.3 | 47.9 100 262 80.0
"0 k| 5401 105 315 85.1 56.5 118 301 77.9
BB lw 1.2 k| 59.2 115 335 83.2 | 61.2 128 349 74.4
i ﬁzb N0.8+0.2[ 60.5 17 341 86.1 55.3 115 309 80.9
1 [N0.8+0.4| 61.6 119 342 8.3 | 64.4 134 366 80.2
it [No.8+0.2| s4.2 105 284 87.5 53.0 1 262 83.8
L 1;5 N0.8+0.4| 56.4 109 290 87.3 | 55.0 115 269 86.9
i) BEHISOE —F7 A5 B, HMEM8 A2 H,
BRHISIF -7 Ao B, HEMBH2H,
R i s ammue e PRER UL Lz, HEMIZNT 5%
[ cwesen pwrnazamowe omensexsr BN ORGIRAEOSIZ NGEIEIZ & 2 RO H AR
I HTE <. NGBIBREW & L Cid bk 8808 R &
= N LHMEHLBIRN A L, NIEBR L LT
L i20.2kg k) L 0dkg D AWl S A %
" EoTwd, Wiz, REMM &AM UL
BROBIEE 25 L, BN — 4 (157F &5 (2,
KRN NGB & - THiTE
Bt L MM+ 5 & IO ANk >
FERRIH AL Tor 25 FRBEHHEN
A I ftid % 2 2 AS RO IR BR & 20 » T
vesaes T H W% U 5,
2 R R BB ®
o PE A2, WL ) OB A WAL,
— @#bﬁﬁﬂt?&i R MR SRR, A EWNLEAE 4 X DB YA B A,
h}mfvﬁ(ﬂﬁ*ﬂﬂﬂ’:) ) o B FLIE R AR B L7 BRI TR SEE

- 71 -



(kg/a )

es’- o
% o
60 - s ®
¢ [ ]
X
° .
55 o o )
. o & °
o
.
50
4 [ °
45
40 1 N 40 2 !
200 300 400 70 80 90
s ) & (X100) & ) W & @

BIV—=5 ORI & medy ) 5208 UO% B0 & I IR (RE BT KR

EAREL 2R ETRT L EZLNT B85, [N = 51RT L 912, HENKREDL A 8L
el m*4 ) REEAMIZ ¥ IEHMA I8 5 1L, $HEH 38,000 K 3 TRILREOET 742 b
nr, BENMmER ) NBRESITHTHD L L2REL T2,

—AZ, HERII BN (2 TR A & 1k B> N BRI ¢4 7
MRERNE B Z &%, AT EBEDETFR | HMBOMAER & %
DRRIZH > CD L DDMPELHA > P i T,

2) WEEMEE : —43IZ, BRFB UK BRI N T-HUKERIC e~ THIHRIE AR <L B, SHT W
REMIZBAIELFHT 2 RI9MENT BN T, KERNOMAIGE L MNETTOIRME X B
Bl % b OREERLE DRI 2 V- 51203 72,

» L Zoerflo i

¢
> Twbd, #-T, 2ol

BNV -5 HIEMROHGE & KEGOUEE:(HER)

RN i (kg/a) ] i 50 F WM R s %
X 4% w1 Elarsnln sy okl semoimyole wlm o

il L T P PP L K VO I L TherS| (o)
SH®RE[1.0] ~ | —f 631 {51.3] 324 [ 80.552.4] 100 | 571 | 317 | 47.7 | 100
XIBRC) 0.6 (0.4 | — | 556 | 49.4 | 275 [ 83.4 [ 48.2 | 93 | 553 | 305 | 46.6 | 98
%MBEE| 0.6 | — (0.4 | 678 | 52.0 | 353 | 80.7 | 55.6 | 106 | ss2 | 324 | 49.9 | 10s

i) FEEEN FUHHU(% ) — 2 HilES6.2. ZRIMINEA3.3, KINMIIE60.7%.

Pesk, MEWHIZH L THRAORI, LTRSS DSR2 Fe TRES: L T4 %
MRS, ML O ROF 2 EH ORI N L TR ETIRED DRI TFRA ¥ 50T,
LG & B NIURORMADSE AT E Y4, | RIS ML O % 185K L CHEHI 50
. S1 & ISR MMM Ll THILL, MIENOFRSE LI, - 7,

—%, RGBT HGE b L% 50 U TRUEUR MBI B 218 A H0K A <,
WifF-& b 5~ 6 %BNMPUEE R L, IEMDFFEME IR U REIE N o RS Lo A0 & & 218 HinE
LI SRR N T L BRI Th D & 52 5,



BNV -6 ~—2 MEHOWERHRHUTERE)

~—2FEHE  wlauom|4a o Ele s 0|1 #Blek 0[E BT KE XK
,&(kﬁga/lga)ﬁmﬁtl&?& v 4B ®B8 &’ xd AT KRNEKL
3.5 ~ 5.0 11 124 93 109 101 109 99 101 111
5.1 ~ 6.5 5 128 100 118 101 119 94 99 13
6.6 ~ 9.0 6 132 90 105 110 117 92 99 111

i) ~—2 F REOHR— Wik 2emili, 5 omiRIZ Fb,

Wiz, ZOBBUEADOMECEHSNENH~N—2 FERHOTFBRTHSE (EVN-6),
PEAR DI (LR IR R & Bt O RAe B ~<— 2 } IRKOB SRS, SR IERUER o) £ HERR
WSz L T, RN IE S 03720, BEOEFBELNS, LT RME LML TR
AR L, RO R RN KL, BEETL 10%EL EoMitEL R L,
H, #0E LS <, FATHRD:C L T ) CENLMIUEH TH 5,

Uz U T L, STEaIERNGE 22 YO HEBTKERIC B 2 M) AE T (e o Betfoed it &
LT, ARG 2 ek L 7o SRR A D T Eh TH I L BEL T 5,

(4) ATAOREILHHE

W 5] SEIENFESEAEL 22 EBEO 1 S BRMIZ 51T 5 ETFRE &L BRTARMHIT
STV 3, NN T 7,700 ha, 43Tl 19,700 ha DBITT % A 7: 8%, T ORISR
Uil SOMTER TH L, —8HCMTH TRWETOTIR E N OSBRI & 2 477 R4E
HEFL I, BITCHIC A BRI, BIEHONMNCEIK, HEREA AT &L & DhijiE
2d - TR 2H, BIRE TIIHHOEERL D L 20~60%HRT 2L 12 EnTw 3,

RV —7 MucHIZHT 2R NRRBOHY

Ll 1 H# L] T il
X PN B #l 50 R 51 BE 1 50 f B M o51 %
LIS I T L 1 I T L I T LS { I 1
(kg/a) | (%) | (ka/a) | (%) | (kg/a) | (%) | (kg/a) | (%)
H 46.4 100 46.0 100 50.3 10 .
o : 8 57.8 126
(3 4.6 100 43.8 100 50.1 112 59.9 137

% E ﬁ 0.6 43.5 160 4.8 100 48.5 111 58.1 130
) (ke/a) 0.8 47.5 100 45.0 100 52.0 109 59.6 132

i #) 45.5 100 44.9 100 50.2 110 58.9 131

) MTHONE— KU(3EHi),

FHUEIY — (30X 15cm) (30X 12em),
RIS UM — i m 8 A1, W8 HoA,
TOWU— 75 1 AR,

BN — TUETHIZ, TTE, GBEKMETRAD 2 HIZINETAETRIRY 77 4 Lo @iz —
B M i 1R 9 LN BERRIZ & - GEAMAFL (SR E N, NROMEMIZIEL TY
HEFHIERR L 200, ILhRAs LORKI 50 FE L 6 %, 51 (X 1% E SR L, SV
MTLHERBENERTFESHELL-72, W2, HTXHANOERITMERL Y LIS, 6
1= & 2% RS FH I EH sz,



(5) AW Eibhigie

1) ARHoBAMR L TIEE 2 b, HERE L &R RMIII Rz MmN 2L &
T, WENFEHEHRN 1 28 LTIRY LY s T34 ATESHI & 28 iE & oG-
2DV, L BBMHIH TS,

BV -8  HAATRM MR

0 5 & ' i 51 £ e
=7 [Temmy s g g aleeal,  Jealn w
% g/a) (%) TR )L B
fL#RAEM(No.8kg) | 45.4 442 293 70.8 1.42 4.2 100 97%
{E-RREMME(N1.0kg)| 50.8 455 312 54.9 1.29 47.9 108 94
H B2 8ookg it AJ | 50.9 49) 348 60.5 1.38 49.9 113 o8
1 b L 400kgtk@in | 51.2 473 337 70.4 1.35 49.4 112 97

i) LEOMB-RWELN, WEM-8ASH~6H,

N — 8IZRTIN <, IBH 51 SEIEN P BRMISAT %50 L TRz HEfS L 22T L, IRy
IZIIHERRRE J2 Uhii o & REhA % IR ORI SFICRDH LN T2, NEMIZIE, W)
INTF DR % 58 U TR RIS 3 C ML T8 ), BRIBAELTL bkl Ty
v, LA L, HERPHEADIIBRE L CEBROMBRIA L D LLSEN (RIRBA R UH/
bolbrVHEESNBM) ITKEWEEZ B, X, HHEIZSIT 27O RA%E % IEH 51
I 10 FFEPURLTABRY, il 97~98% T, $H AR A E DB A
PRS2 BlbT L v S E Rk BN b o 12,

WiZ, FRHBOBIDRZ KBOETHECIROFHEm L VL TAS &, ENVN—9(R

RNV -9 TRMOKH & EHFHR RO

6H9H 7 A 9 H gt [ pot 20 l_msa 7 B 9 H
£4 & (% m|% #|eksn|w w e moN lmoswli o
T3 1%

(8) |CR/#)| (oot | arpon) | 1+ B BBE oy | 95y | (95) |"(mg)
LRk | 6.05 | 27.3 6.8 | 1.8 | 8.16 | 1,422 | 39.2 | 2.00 | 2.63 131
ME RR OGF M| 6.25 | 31.2 | .3 | 3.2 .15 | 1,540 | 61.6 | 1.75 | 3.74 | 262
fbom| 6.0 | 25.6 7.3 | 2.5 A7 1 1,448 | 45.0 | 1.98 | 2.58 | 192

i) 2/5000 pot HE:

THC, HEEDFEMIZ & » TGS R OB T DR EHEAM L, W% LS B EnER
(RAERD A S icilod b e, X, HeRBEARKIZCERSUBRIZL T, TN
WYTE T S IRER UIRIE D S (, TRIEANZ L RWIBA S W, 200, Rola R,
B ERAEE <, MIEN ORI L P H e M 2l s e,

Wiz, (KREMHC BT 2 FBRWHBBOORIZH>WTA2 L, BIN—-6I2T2 oMz, Hig
PR L EERANUARIZ o L TIRIBALER (KM~ 1k 380) 12 & 2 30 50 RER A
BTN L Dicvs, T2 & BATERIIOBRAKMNRIRIERNE 2 MH1E 2 ikt H 2 2 &



LA % oW

'8/pot T %
I oo Hia
k. = B i T % im
: n Yy
. "l mom o
* 2 o8 H
% E
ir %
]
| &
= \. o 2 ‘]}
B .
o W il L
S~k B~ k>

BEV—6 (i b2 amRniiia(s H 2 B#M%) - ALKRA

ARl Tv b,

INLOBRREAETHRICBTANBGBEIMARTEZ L&), AR CHERED KR
A HEAT Bk, HERERE (3 KER AR EL CHREE O RTAE L2 ARGt i) L2 8 U T
DR, EERIMZHES L, EEHPEHBIEN S L VB E N LENZL - T
AN DBHE I KIZHFS L T L Hiia s, E- T, HERY & ofFbhitiRhR
(AT BT ARIRHE L O LESH M AET ORIE 2 R 2 £ HHENRBRFEN K E
WinkifEEENng,

2) JAMERBOWR | JEE, FEOBBIL MR T 5 &30 KB A S 5 4 Bl

BV —10 EXEEHEDHR

B f1 50 # i3 1 51 ;3 ﬂﬁgsx
X LBl H|w b4 0w h o | ERBS| RS | KRR
M om|eH % 150
(kg/a) (%) (#) X100 % % (kg/a) (%) SENL R
® o B | 48.2 100 634 318 68.4 25.8 53.6 100 m
o8| 48.9 102 648 3n 72.5 9.6 55.0 103 112
HaeE | 50.3 104 637 346 82.3 7.9 60.5 113 120

i) LPOHN— 774 1, BEHSISE AN~ 8 F 2 B~ 4 B (B,
R, FTRT S — B4 R,

L 72— 09 % BEALIERIC & - T, AT

£ ROKMAECHL, ZHHRERPKRED

s 1 l LINEKREC LB, ik, LIROBAL

mg  SEIEOLMINLEL TROBEALL, %5

mor REE  BOBE L CARIES ) OBREE 21

TN EE ko TKROE SR UREOR EE RS
. LERBELERE LThHITHNTHE,

i 0 PR LIGEFII BT 5B KSR

'i’:’#-:;ﬁ(BBWS()fF) P (R HISTSE ) %iw —10, u] N—75 L
v —7 &kt BREEONRF R E THERTEA B 4 M T3, B O,

BLE R 4 & 0 KM A He a1 -



by X, (RO b i TR E <, KO MM THRIE R U B0 LIS S L, i
BRI B TR Tl 2 ~ 4%, WEH 51 SEOHUHETLE 3 ~13%ORINE &R L 72, P B
WERBEIC & 3B KMEMOMBAEL CHC, BERITBOTH, BN L 3 ROR
MR, AHRELOMII K E O EHFSHIBDR S,

BVASHERI 1 T > BIEN K OML T BRIEO BIRIL T UTRRBR IR S RERI & 6L
HAHLL, MHRENROBRC LS &, THLLHLEIZ 12~13em iR TH2, 20k
(2, BHET B LROWE MR - 22003, ATRIHIS OB &l > THEBOREL L ]
HeL, WHETORIE L % > T 2BAN S,

AYE, ENV—1LRTHUC, BHEHSE L Ta—5 ) —# (12cm) & 7778 (20cm) 0

FRAZ OV Tt

B’V 11 M L S RIE Bk, WL
b, 7T UM
El® #  o—gpy—puzil

feL o bE(7.7)
4 m RN NH.N FY i bs

3TNt

(mg) | (mg) ke/a)l (%) T, HEfEERCT
A v—-7y—# | 1.8 179 | 1.05 | 42.0 100 3 &-ﬁt-!:.—&j.fi‘t!’JUILj.
77 % | 24 157 | 118 | 475 | 13 B NRRKIEE ¥
| e=sv—m | 89 | 155 | 10 | a2 | 100 %, Zftn@TibE
T4 L8 S ‘

7 3 % 4 | 9.8 g0 | 1.13 | 425 103 J|HL, lllﬁiiﬁ't'b
3 ~13% DI %
RL T3, fHzd
HoORKE LT, NS 4 70WR G (MikihllrTe 7y, 240 5% E
fhe L, LEEToRIMEHGHEG) DFHGRINS L TO58 75 4 L4 (it Sl E €
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Summary

Generally, the transplanting date was about five days later than standard date, and the
growth of rice plant was delayed due to low temperature in mid-June. Fortunately, having
not fatal temperature at the miotic stage of PMCs, the occurrence of destructive sterility was
a little. However, the date of heading and flowering were extremely delayed due to vary low
temperiture in August. The most part of medium and late maturing cultivars or the rice
plants cultivated by the mechanical transplanting with young seedlings flowered later
beyond limits of the safty heading date. Already, the cool-summer damage had been
decided at that stage.

We made an effort to examine the actual situation of damage and analysed various
factors concerned many investigations now proceeding. In this paper we were going to
obtain a guide in order to consider how to cope with the cool-weather damage. Charact-
eristics of rice cropping and cool-weather damage were summarized as follows;

Cultivated area of paddy rice are 205,200 ha and 19,700 ha of them have newly reduced
in 1976. The growing area by mechanical transplanting has reached 79% of total one.

In the area from Hidaka to Ishikari Bay through Chitose and Sapporo, the cool-summer
damage due to delayed growth had been enlarged by the eastery wind. Since brown rot
disease of rice plant (Psendomonas fuscovaginae A. Tanii, K. Mivajima, et T. Akita sp. nov.)
was occurred widely and severely, the sterility was increased and the ripening of grain was
inhibited. Percentage of yield decrease suffered by this disease was estimated to be at least
7%.

*Rice Crop Division, Hokkaido Central Agricultual Experiment Station, Iwamizawa, Hokkaido.
069-03, Japan.
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In August, the most critical month for rice plant growth, monthly mean temperature
were 1-4°C below normal in Hokkaido. Conditions of flowering and fertilization were very
poor. It was found that the later heading date, the more sterility. In spite of the ripening
period was perlonged from late in September to middle of October by the protection of frost
damage, the immature grains were much produced. The rate of higher grade rice was only
2.1%4 and the rice quality was the worst in recent years.

The rice crop index was 80 and average vield was 361kg per 10 a in Hokkaido. Espe-
cially, vields in Ishikari. southern Sorachi, Iburi, Hidaka. Tokachi, and Abashiri districts were
greatly decreased. The type of cold damage in 1976 belongs to so-called delayed growth one,
but is unsimilar to past years.

Contents of this paper are the following chapters: 1. Qutline of rice cropping in 1967. Il
Qut-line of metorological information and types of cool-summer damage due to delayed
growth. IIl. Technical analysis of rice growth. IV. Effect of fertilizer and soil fertility. V.
Ecology and control of brown rot disease. VI. Qut-line of rice quality. VIi. Survey in actual
situations, and VIII. Problems and plans in mechanical transplanting culture. VI are
summarized as follows:

Regional differences of cool-weather damage were found. Since the mechanical trans-
planting culture with poor seedlings were increased, growth and development of rice plant
were delayed, and the too late maturing cultivars as Matsumae in Hidaka and Shiokari in
northern Kamikawa and Abashiri districts were transplanted with young seedlings.

In the regions where [shikari and Yunami were grown with young seedlings, they had not
headed within limits of safty heading date. so that crops were rather unstable. In these
regions, it is satisfactory to transplant medium seedlings with three leaves instead of young
ones or to use early cultivars as Hayakogane. Cultivation method to obtain high vields by
early cultivars is the subject for a future study.

In order to raise healthy medium seedlings to be used as the mechanical transplanting,
the necessary leaves should be ensured, seedlings may be highly uniform, and the growth of
rice plant must be stimulated by the drilling with lower sowing density in very narrow-spaced
rows. In the seedlings raised by plastic frame (Katawaku-nae in Japanese), the root of
seedlings have been almost cut at the transplanting time. Accordingly, dry matter/plant
length should be raised. and the water balance between evaporation and absorption should be
improved.

In the regions as the wind is strong, air and water temperature are low in spring, the
mechanical transplanting by the paper pot seedlings should be adopted. Because, it has been
found that the rooting abhility and the incipient growth of this kind of seedlings are better
under low temperature conditions. However, the effect of vield increase are not so much in
ordinaly vears. It is necessary to improve the method of root-stopping in raising of seedlings,
paper pot more suitable, and the manuring method in paddy field, etc..

The kind of cool summers might recur as long as the climatic cooling in the Polar regions
continues. In the main producing districts of rice belt in Hokkaido, we must provide such
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cultivars for the future mechanical transplanting culture under expected more severe cool-
weather, as follows. Early maturing: Cultivars in this class must have one leaf less than
Ishikari in number of leaves on the main stem, high vield, resistance to cool-weather and
blast. and good quality. Medium maturing: Maturity in this class equals to Ishikari and
Tomovutaka, and the breeding of cultivar with more cool-weather resistance and better
quality are needed. Late maturing: Maturity in this class will be limited from Kitahikari to
Sachiho, and the breeding of cultivar with higher yield, more resistance to cool-weather and
blast, and good taste are needed.
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