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® K Y X1 X Xs ' Xr Xs | X
I | (43.318) 0.422 0.032 0.206 0.122 | -0.015 — | 0515
% m (45.419) 0.424 0.185 —0.083 0.121 —0.084 — 0.539*
I\ {56.103) 0.144 (.023 0.374 0.141 0.382 0-518’? : 0.217
V | (46.518) | —0.060 0.144 0.249 0.279 | —0.030 0.551% ©  0.391
I | 0.638 | (49.302) | —0.696"% —0.227 | —0.150 | —0.264 — | owus
x, I | 0833 | (58.759) | —0.426 | —0.472* | —0.193 | ~0.015 — | o.o72
SOV -0.088 | (66.266) | —0.469% | —0.593**| —0.267 0.184 0.204 | —0.062
v ! —0.230 | (67.111) | —0.582** —0.648** —0.248 0.026 | —0.009 0.022
T 0.246 | —0.310 | (9.473) ] 0.030 | —0.173 0-431 — [ -0123
x, O 0.377 0.139 | (10.786) | —0.162 | —0.268 0.228 — 0.030
R\ 0.067 | —0.058 | (10.715) 0.012 ! —0.345 ' 0.232 0.117 \ 0.004
v | —0.177 0.186 | (9.504) 0.193 | —0.228 ,  0.005 0.140 . 0.030
0 { —0.400 | —0.384 0.079 | (3.315) 0.254 | —0.077 - 0.138
x; M| —0444 | —0433 | —0.199 = (4.263) 0.389 | —0.157 - ' 0.149
A 0.760 | —0.250 0.134 (6.383) 0.328 0.117 0.121 - 0.021
v.! -0.050 | —0.649 | —0.396 | (6.740) 0.233 0-246 0.261 . -0.062
I | —0.277 | ~0.493 | —0.004 | —0.007 (1.112) | —0-198 =T 0.267
x, II| -0.146 | —0.506 | —0.228 0.249 (1.122) | ~0.458* - 0.356
LI 0.261 | —0.154 0.132 0.156 (1.099) | —0.361 | —0.13% 0.325
v —0.048 | —0.279 | -0.237 0.436 (1.056) | —0.304 0.071 0.371
1 0.032 | —0.032 | —0.021 0.263 | —0.142 (3-493) — | —0.582"*
x, I | =003 | —0.170 0.510 0.22¢ | —o0.111 (3-209) — | —0.671"*
ATy 0.409 0.269 0.300 0.244 0.207 (3.720) 0.265 | —0.576**
\4 0.326 —0.689 | —0.302 0.728 0.449 (4.805) —0.135 —-0.672**
[l]I] —_— — p— — p— — — R
Xe 0.466 0.123 0.391 0.383 0.169 0.831 (2.801) 0.165
v 0.33 | —0.737 | —o0.201 0.664 0.443 0.959 (3.689) | —0.310
I 0.519 0.497 | —0.190 | —0.53%6 | —0.075 | —0.323 — | (3.560)
x, I 0.753 0.617 0.411 | —0.450 | —0.204 | —0.091 — | (3.638)
YW 0.102 0.133 —0.547 0.114 -0.005 —0.279 —0.390 (3.637)
v 0.106 0.709 | 0.338 | —0.858 | —0.447 | —0.696 | —0.645 (4.014)
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1 (30.330) i  0.566 —0.136 —0.040 | —0.047 0.447% — 0.376~
Y | (35.424) 0.557 -0.127 -0.167 + —0.123 0.222 | — 0.417%
Vv | (65.792) | —0.297 0.096 0.455" 0.412* — 725%% 0.120

VI (73.937) | —0.233 —0.060 0.461% | 0.487** — i 0.766*% —0.164

1 1 0.423 (45.051) | —0.750** 0.023 | —0.260 0.166 ! — | 0.316

X m 0.477 (60.426) | —0.641"* —0.483** —0.378* 0.524™, — 0.103
vV -0.637 (76.146) | —0.4417 | —0.540%* —0.372* — | —0.066 ' 0.083
\T ' —0.151 (76.990) i —0.524*% —0.472*% ~-0.177 | — | —0.078 | 0.063

1 0.052 —0.127 | (9.803) | —0.103 0.054 0.159 | — —0.059

v, W -0.09 —~0.238 (8.276) 0.070 -0.027 —0.120 | — 0.147
SV —0.209 0.001 (9.481) | —0.101 -0.018 — —0.140 0.086
\I | —-0.201 ~0.035 (9.741) 0.074 —0.154 | — | —0.098 0.032
I —0.091 0.143 .  0.039 (3.551) 0.261 | —0.473’7*] — 0.510™"

X mi 0.122 —0.334 | 0.281 (4.480) 0.309 i —0.644™* — 0.180
N3y 0.174 -0.229 -0.199 (5.636) | 0.474™" — 1 0.343 | —0.147
M 0.336 —0.336 0.0358 (5.886) | 0.117 1 — 1 0.4417 0.011
1 0.457 ! —0.113 } 0.073 -0.152 | (0.931) | —0.234 —* | —0.118

x; W =—0.339 i —0.684 ' -—0.139 0.440 @ (0.942) | —0.239 | — —0.199
NSy 0.561 —0.467 —0.037 0.058 :  (0.946) — | 0.268 —-0.363
o I 0.339 —0.226 0.105 —0.026 (0.978) — | 0.421 —0.436%
i 0.158 0.284 —0.026 0.202 —0.038 (3.900) ' —_ -0.172

X1 x\n 0.150 0.322 -0.015 -0.021 —0.162 (4.860} — —0.073
\'ﬂ J— —_— —_ —_—— —_— —— \ —_— ‘ —

1 — — | — — — — — —

X m ! — — . - — — — — —
Rk ¢ 0.558 —-0.752 | —0.192 0.236 0.280 — | (9.455) { -0.074
10 0.310 -0.622 ' —-0.133 0.461 0.0356 — i (9.005 —0.332
11 0.019 0.047 —0.121 0.192 -0.241 | —0.041 — (2.809)
X m' 0.304 0.469 0.221 -0.215 , ~—0.351 !  0.237 — (2.768)
% v —0.506 0.167 0.178 —0.139 -0.451 ° — —0.119 (3.102)
I —0.193 0.449 |. 0.161 ~0.368 | 0.124 | — —0.615 (3.073)
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(1) Teiy oy B ey OBE ey & Yoy 13245
OHEFTREFF CHCH - fond, 195950 V(K
D T'pevi0.249) & T'asv(0.771) D X SR B
T B ot BAETHRD &, 19605z (2 | R
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LTl 7o - P
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W9 & FHA ey 3ILUHBEIHERT () (1961)

® I Y X1 X Xs i Xs X: Xs X
I (24.871) 0.442% 1 —0.089 0.313 © 0.185 0.182 — T 0477
y M (42.028) 0.334%* | —0.010 | —0.239 | 0.035 0.313 = 1 0.633"
7 (88.651) | —0.358% 0.250 0.319 | 0.186 — 0.736"%  0.077
I (108.857) i —0.509%*  0.336 0.562**  0.122 — 0.781%*  0.126

1 0.511 (37.173) | —0.796* —0.033 —0.017 —0.171 — 0.153

x; M| 0.509 | (62.351) | —0.749** —0.249 ~0.182 0.253 — 0.018
A1 v | —-0.480 | (73.668) | —0.692*% —0.380* | —0.160 — —0.392* 0.156
o —0.317 (73.938) | —0.694** —0.520" -0.095 — —-0.355 0.156

I~ —0.041 —0.310 | ( 8.899) | —0.001 —0.181 0.220 — 0.094

v, W 0.2711 0.147 (11.025) | —0.125 —-0.030 0.175 — 0.146
42y —0.003 @ —0.001 (12.597) | —0.126 —0.044 — 0.105 0.073
VD —0.004 | —0.138 | (12.948) 0.027 0.052 — 0.154 0.036

T | —0.084 —0.010 —0.322 (2.518) 0.112 —0.167 — 0-267

x; W] -0.118 0.357 —0.348 (4.330) 0.045 —0.648** — 0.009
3w 0.480 | —0.504 | —0.268 (6.658) 0.061 - 0.440% 1 —0.281
i 0.401 —0.209 —0.027 (8.058) 0.046 — 0.578% —0.133

I | 0.283° | —0.316 0.194 —0.193 (0-898) 0.160 | — | =0.09

x, M, —0.030 0.082 —0.155 0.265 (0-864) 0.014 ! — 0.035
NV L 0.489 —-0.586 -0.096 0.462 (0.820) — 0.192 | —0.252
VI 0.452 | —0.037 —0.033 0.064 (0.935) — 0.092 -0.283

I —0.093 | —0.175 0.035 0.285 —-0.036 © (3.866) — | —0.187

<5 I\II 0.233 0.220 0.467 —0.330  -0.130 (3.951) — | -0.123
I - — — — — - — | -

] — — = - — = — -

Xe W = — = o = - i -
NSy 0.738 -0.755 0.015 0.602 .  0.558 — | (10.287) | —0.137
\1I 0.793 | —0.230 | —0.197 0.551 |  0.185 | — 1| (8922 | -o0.142
I | 0.168 : 0.355 -0.008 | —0.250 | =0.120 '  0.043 — (2.919)
X, M 0.379 0.051 0.386 | —0.387 0.087 ! 0.358 — (2.876)
NV —0.565 0.617 0.051 -0.370 —0.346 — —0.761 (2.972)
AT —0.541 0.328 —-0.245 | —0.592 | —0.179 | — | —0.571 (2.987)
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(2) royomRRELE %7, Y LTOMGE
BHED roiw 2B ERDE 5 THote Tieb
B, Y X, RAELLVIBCRIETH - cpr %
Bizie s ERETHELL D, EHiTAHRANE
Lo X3 121961 FEDHIBEK (Vs LUVIK)
TIEDPRKENLM (0.461310°0.682) &loo7

2, TOMTIXPDEILM (0.20200F) €, KRk
LA b —FEofANIeh sk Y & X,
DHEDHIBRT X 2TBHEET H - o2,

VHIUOW RT4FEE S HENKERERN
(0.502BAF) ABHotce Xs TIX, 1960 FD X
0.511) LM hEgficd o, —EOHBER
L Rilieieh ot X7 IHERR L - Thieh
THL, FEOHMLL A oo Y & Xg 2%
FELLAEREEANCIRELEVERB (0.556~
0.880) 2\ » oo Ko IRAFE L b HEMDIE (HEL

[

% H ’ Y X1 X Xs X7 Xs Xo
m | (38.770) 0.414 | —0.056 0.345 0.128 | —0.041 — 0.529
¥ M | (33.548) 0.275 0.025 0.186 0.183 | —0.120 — 0.589
v 1 (41.519) 0.234 | —0.007 0.230 0.142 0.400 0.556 0.290
V | (42.835) | -0.032 0.209 0.771 0-311 —0.111 0.637 ' 0.441
I | ! (44.809) | —0.828 | —0.144 | —0.114 | —0.326 | — 0.110
x, . \ (53.607) | —0.685 | —0.544 | —0.181 0.001 | — 0.002
LI A (63.334) | —0.515 | —0.651 | —0.277 0.181 0.243 | —0.083
Vv | (64.622) | —0.759 | —0.770 | —0.249 0.4 | 0148 —0.053
i} [ (7.809) | —0.021 | —0.229 0.622 —  <0.122
x, MW | (8.241) | —0.163 | —0.333 0.219 — i —0.030
SREI \'4 1 (10.044) | —0.017 | —0.397 0.207 0.032 | 0.065
v (8.066) | 0.825 | —0.958 0.097 0.295 ¢ —0.026
m (2.659) 0.266 | —0.242 — 0.268
x; I (3.001) 0.514 | —0.306 — 0.364
Aoy | (5.850) 0.355 0.088 0.036 0.015
V| (2.740) 0.442 | —0.144 | —0.241 0.484
] [ (1.160) | —0.234 — 0.282
x, I (1.124) | —0.474 — 0.384
L\ (1.086) | —0.425 | —0.197 0.316
v (1.058) | —0.379 0.042 0.419
I z (3.036) — | —0.633
x, W : (3.179) — | -0.701
T ] (3.458) 0.101 | —0.611
\'4 (4.348) | —0.508 | —0.676
1 | — —
X m i — -
L\ i (2.346)  0.277
\' k | (3.097) °  0.539
i} ; | " (3.475)
x, I ; (3.555)
I\ : ‘ (3.578)
v 1 (3.855)
Il | 0.807 0.817 0.664 0.692 | 0.977 0.738 — 0.929
hz M| 0.534 0.812 0.569 0.527 \ 0.981 0.962 — 0.936
IV ! 0.53 0.894 0.890 0.820 | 0.952 0.850 0.693 0.947
v | 0.838 0-905 0.726 0.162 0.977 0.798 0.687 0.899

l
I: 0.620 0.866 0.714 0.475 1 0.949 0.769 0.686 |  0.927
¥ 1) BEY, Xp, e Xo 2 CHBBRRI~VIZoWwTit, $2%#23M,

2) h? 2@EHIL, N RERREI~VICEIREBERT. 2%L, Xs oBFRINVLEVIC
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Pe=r ratevratv
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Folk) TRPECIEHBY (0.470~0.750) 5 Y,
Sz led LNl i MM D - oo
gz, Y (i) oG EEBO ray GRERED
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~—0.770) BB 1o X3 & X7 OHBNR19595 1
13/ B 5 72 (—0.306~0.088) A%, 1960 4 (—0.550
~=0.821) 19614 (-0.286~—0.798) ITiL K &M

75

THotent, 1959 4F (—0.611~—0.701) B L
TIED 2 H5E (—0.051~—0.260) X/ PNE M 57,
rRUAOIGE G HAROHRILIZ LA L0

I leliy b & £, HREREELUMTEr-
o
(%) iimEh b)) EREH ) REOARICE

KW S L2 (h®) & FHERN O 4 KL E
Kiciofz 2 RIEII(ra) H 5 6 ~ 8 HOWTFHITR
L7,

EFh L5 L, Y Cid19614 VX (0.422) A°

oti, Xy & Xy HXAFERIEEK L L SUEB T, 1959EVIX (0.838) BEEITH » 7o
|7 % HETRA (Few), MEH 03 $XORHETT ) (1960)
- SRS, — ) _ —
Bomy ‘ X1 x: X Xs / X1 | Xs Xs
1 (26.376) 0.603 | —0.208 ~0.046 —0.120 l 0.518 — 0.470
y Wi (25.832) 0.570 —0.209 —0.228 -0.086 | 0.171 — 0.511
V | {54.544) {.—0.219 0.292 ! 0.653 0.371 | —0.5047 0-809 0.255
VI | (63.062) | —0.209 =0.072 | 0.502 0.511 | —0.4317 0.880 —0.160
1| ' (43.520) | —0.881 —0.007 -0.273 0.147 — ] 034
X n | (54.928) | —0.779 —0.512 —0.355 0.539 — 0.067
Sy . (71.167) | —0.691 —0.683 -0.333 0.4427 0.115 0.056
VI [ {71.225) | —0.572 -0.552 —0.150 0.473t | 0.095 0-024
I (8.639) | —0.164 0.052 0.203 — | —0.048
x, W (7.285) 0.114 —-0.010 —0.166 — 0.144
R T (7.165) 0.081 0.009 —0.034 —0.044 0.040
M | (7.676) 0.001 -0.263 0.010 -0.176 0.033
1 (3.026) 0.338 —0.687 — 0.616
X m (3.732) 0.312 —0.821 — 0.259
Ny (4.029) 0.691 | —0.5517 0.346 | —0.137
VI ! } 13.974) 0.144 —0.752f | 0.389 0-116
I . T 10.933) | —-0.263 | — —0.112
x, O . (0.928) | —0.245 — -0.183
ahv ; (0.865) | —0.2467 0.257 —0.353
VI | i {0.932) ' —0.160t 0.478 | —0.471
1. 1 I (3.559) — | =0.181
X m 1 . 4.414) — | =0.113
Ty ‘ | — —0.303 | —0.1197
VI ! — —0.289t | —0.0511
I i — | —
X m } t — ! —
sy | (8.147) | —0.038
VI | (7.694) | -0.317
1 (2.765)
x, U (2.743)
Ny | (2.997)
Vi | (3.039)
I | 0.761 0.921 | 0.765 0.722 | 0.947 0.822 | — 0.970
he I 0.635 0.847 |  0.766 0.700 0.958 0.839 — 0.967
N 0.677 0.881 '  0.595 0.536 0.825 — 0.774 0.930
Vi 0.759 0.872 0.631 0.484 0.903 | — : 0.784 0.965
I: b0.220 I 0.830 0.624 0.360 0.708 E 0.661 ! 0.783 0.934
1 i
#) 1) BERY, Xi, oeoXg s R CHEBRR] VI DFFdit AR 3 X U 2 B,
2) h® z@EDH, I it I~VlichrasREHERT, 2720, X;cixl tllo, Xz ©RV
LVIDR A,
3) ®famEs () iz vV variance o
4) tEBEAF L X L LT P 2SI LTI L 22 4
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e R RN WS

Xy i vh$0.793 (196148 VR) LLEThk D
i<, XaT% 0.569~0.890 & ir b A B i
foo X3 @ h? i1 19594 VX (0.162) AR L.

2\ C19614E VI X (0.385), 19604 VI IX (0.484)
AUED o 7o, F OBt 0.527~0.820 DIz %
slze Xs & X iVl 0.786~0.981 Dz
59, EWHAFRLEBNHTH -7 X7120.696

IR @R EEL RBEARD - Toh, 0
fih DI D FEIRFLZE LIz AR B S e til @ e D
7o

YOZERBDO s A B E, Y (0.204~0.620) &
X3 (0-353~0.4753) TIL{ED w72y, TOMOBE
Ti3 0.459~0. 949 Dz H b, M oL o
A «é&f»m_o BEETIL, 1959 (O~ VIidiEho

~0.962DMZ H ot RBIZ, X iR 19614V
K (0.239) DARME L, L DfR0.692~0.734D[H]
CHot, Qtoh?odie, Xy 02z 4%EL L

HEE (1~ & DRI FT oA EEEZEL
tcm}uitc&m‘o iz, “OEOYIZHNWTO
72(0.620) {ZIT DI (0.208~0.220) X D nie D5

|8 ® RETENMN (Fo, JBED (h®) FLOKREN (M) (1961)

¥ % Y X1 ; Xz Xs Xs X i Xs Xo
1 (21.757) 0.442 | —0.115 0-442 0.180 0.285 — 0.549

y 1| (31.280) 0.361 —0.114 -0.204 0.076 0.192 — 0.750
vV | (57.113) { —0.313 0.461 0.038 0.022 —0.207F 0.792 0.395

vl | (70.518) | —0.566 0.682 0.509 | —0.103 —0.295F 0.736 0.361

1 {31.626) | —0.909 —0.028 0.012 —0.191 , — 0.137

x, (59.869) | —0.876 | —0.416 —0.195 0.247 — 0.008
1y {65.080) | —0.874 —0.285 —0.041 0.2461 | —0.125 0.051
\ (67.908) | —0.892 —0.658 —0.069 0.235t | —0.233 0.115

1 ( 7-753) 0.096 —0.246 0.302 — 0.119

X o (10.309) | —0.035 ~0.014 0.079 — 0.118
Az oy (11.847) | —0.009 —0.024 0.002f 0.372 0.035
vl (11.609) 0.339 0.100 —0.1307 0.449 0-039

I (2.162) 0.155 —0.296 — 0.336

x; I (3.193) | —0.011 —0.798 — 0.119
‘ v (4.014) | —0.176 -0.5751 | —0.268 —0.230
Vil (3.601) | —0.124 —0.599t 0.118 0.008
| {0.884) 0.199 — ] —0-083

xs W {0.849) 0.073 — 0.037
5y (0.742) 0.161Ff | —0.082 —0.230
Vit ! {0.849) 0.1151 | —0.017 —0.297

I * (3.382) — —0.237

x, = (3.046) — | —0.260
ATy — —0.109f | —0.377T
Vi — | =0.070f | —0.156t

1 fa g

. mn — _
Xs vy ! {4.585) 0.279
v i (6.127) | —0.048

1 (2.890)

x, W (2.808)
ar ¥ (2.811)
VI (2.955)

i 0.756 0.858 0.753 0.733 0.951 0.771 — 0.969

pr W 0.744 0.916 0.865 0.568 0.950 0.695 — 0.940
v 0.422 0.793 0.883 0.530 0.808 — 0.239 0.900

Vi 0.483 0.924 0.806 0.385 0.786 — 0.692 0.977

I 0.204 0.810 0.800 0.353 .  0.834 0.610 0.459 0.937

T 1) FBRMY, Xpeeeewr Xo 36 LRIPRIR [ ~ I D T2 A7 X UHE 2 B,
2) h? BENZ. e REBRER I ~VIZH LD e5mT 220, X o4 vVevd
Khik3EENe, X G2 LIS brE3TRB 2R
03y n [ 20
TRty AT
3) wf#ml-o ( ) Wit V' varance o
4) T Nt X 2fff 2 LCTINESFRI0 2 (SN L TRM L =il

hz=



KERE 3V B ULRE S ORI

{fgotedd, SHIZIZERITIBEELDH 2
RIEIL OV iR X B HENRREVTHS
Se

2. MBLHEDBRIFIOERFEY Piv)

S 1 BTt L7 causal system O TFTHLEND
AT RSO L LT BB EE ) 2—
FELTH 9 IR LI,

SO bbMS LS, GO P XE—
EPIH ORI XINT S, B —RIBE 08K
T EhdOTHMTELE LI, Pl Prizown
CTA35 &, 195395 | Reikikic, BRCiAE,
W& VIKCRsilieit oo 5O fikillh
Tz ofsilicas e, FL oM, Py
Poe bk &kllitlentcy D DIEMT

i,
Py 2019594E | & NIX,
Z2YVRizHWT,
Pyr 2819599 V [Kiz 3\ C,
Py 2319604 [ IRiz s\ C,
Per #1960%EVIEK, 19614V LVIRITH VT,
Poy 23196045 [ [X, 19614E B K1z s\~ T,
FERFREEIRARARD, KEWflitls
foo BT, Pev iRuePiuc syt ey
<, WD AT AN M LI E £
@ causal system (X 5 Tl EhicEtH L bR

~

Do
3. SBEFEEE (Iay) EBMFH Pw) O
BafR

19604 ¥ LVIE, 1961

B0 R EAFIMEIRRENOINFBHOEMERY (Piv)
[ LTINS i FEES E!‘:;}‘—c;‘;g-_:e-r.'“,;ﬁ' : ‘ e A TSI LT ‘ = T
T Piv Px | Pa t Psy Piv Pay Por Pry
years and T~ | ;
fert. doses ™~ ‘ i
i ‘ i ‘ ! !
i n 3.372 3.7991 . 0-467, 1.ISST - 1.36 —! - 0.536  0.510
- (ratio) (F30)) (#3010 (-12)) - (=8 (+73)
| 1] { —27.726 —24.460] —18.763 — 5.465  5.52L: — 12194  0.576
9 {ratio) | (=20 (=25} (=19 (= G)i (+ 6)] - (1) (+2)
5 Y | 1060 0731  0.7T40,  0.596  0.38%2  0.214 0203  0.351
(ratio) (F20) (16} HIT (R (£ 9 (+ 5] (+ N (+ 8
H b |
9 \4 1.585  1.363  0.189, 0.49 - 0.M42 - 0.138  0.072  0.579
{ratio) (+30) (+30H (+ 1) v+mw (~ 3w (=3 1 1)
| ’ 1
1 - 0.307, — 0.636 — 0. 79' 0.189 0-778! — 0.8 0.5%
. (ratio) (=9 (-18)] (=3} (+3) (+23) - (+24w (+15)
n 1.9090  1.159, — 0.108]  0.555 — 0.586] —|  0.313 0.313
9 (ratio) (+38)  (+2) (+11),  (-12) = (+6y (+7
6 v —20.465 —12.230. —15.402]  3.118  3.055| 8.M1]  1.583  0.581
(ratio) (=31} (=19 (=238} (3B} (+5) (F12f (+ 2 (+ 1)
0 il - 2.276| — 1.481 — 1.337] — 0.732]  0.086| 1.83%  0.342  0.253
{ratio) (=27 (—18)] ( (-9 (+ 1| (+22)} (+4)| (+3)
. 14.918  16.342] — 1.386]  4.699] — 3.955 —| - 3.413  0.684
) (ratio) (+33)] (+36)] (=3 (+10)] (-9 - =7 (+2
m, - 0.875| — 1.063 — 0.301] — 0.192]  0.543 —  1.066f 0.493
9 (ratio) (=19)] (=23)| (=D (=4 (+12) — (F2  (+1D)
6 v 0.037,  0.188)  0.480,  0.234f  0.175] 0.824  0.352  0.366
(ratio) (+ 1] (+ 7 (+18)] (+9) (+ 7)) (+3 (+13 (+14)
1 1 - 1.754] — 1.225 — 0.429)  0.073 — 0.142|  0.931}  0.600,  0.37l
(raito) {=32){ (=22 (=8 (+1| (=3} 1) (1) (+7)

) () oMU RELHBEEENIC Piv olXiffiofdrt2 100 & Lk & offi¢, Zfticiz
RN e AP DR S W b OIS T 5 MDIERLTDH o
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IRF & ZERIEED laiv % Piv & Tag iz k
S THHLAEREYEI0RITHR LI, 7oL,
ZORTIIIHERTOAB LV ozrBilkL
oo

Bz, I99FE QR CRRFTHT 5 il
TRR P 12 —27.726 TH B A, D 1 fiFy
FEAERE L TORIEDER o Pun) LRIIL: G
BHLTOMBYR FanPsy) e & A IE (16.755 &
10.174) THH DT, eaww (XIE (0.275) it o1
ZEMbbhb, Ei, 199EVE L P 3E
(1.583)TH 20, WEDIRO&TRATS b5
2 Tarx i2f8(—-0.032) E7cotcs E5HIT, 1960 4
U961 ‘RO VKT, Pivix —20.465£0.037
THRDES TWhicA, BIEDRLES OCH
R, Few!y —0.219 & —0.313 CE » fofiflic i
ot TOX T, FRPEIRLIC X T, IR
TR B AR OTES & OHES BLer B &
{bL 0

A

[~ B

R

ACE R RABRYR N9

v 2

1. RERSEFDEIE
KO L 5 e KRGS OG22 /g, 1 B
LJURHDO IHBEHLLHBLOL LTHRLERA
o2 H DM L LRI, BIBEasR
kA EGE LT REGEN LsWBanEs vt
HHe T TEHELTIX, WO rvdok Hiz
%72_7‘:0 —;tﬁ}?‘)‘b,
Bz ={ (% < 1 Mk X
Y X1 X,
FRII &) — R R B X R T
x:; X&
TIT, FERERBRE LV IRECRBE
Lo TAXOAMIZRETRFLUTH B, i, I
(F) AL e<FALEROE I EHT S
FAiodboTchh, blrdbf—poZLEDN

WIOR 34BN 3 B RET BN (Tow) O
Y ;
¥ m ! v 1 m ' v
1
1959 | 1960 | 1961 | 1959 | 1960 | 1961 | 1959 | 1960 | 1961 | 1959 | 1960 | 1961

[iv| 0.275 0570 0.36] 0.032 0219 -0.313,  [xv| -0-120 0.17| 0.192 ~0-11T 0-504, —0.207

Puv [27.726 1909 -0.875 1.585-20.465 0.037 Piv. 5.521| -0.586 0.5i3 0.142 3.05, 0.175
I Pov| 167350 ~0.903 0.931 -1.186 8.4501-0-164w Trt Prv|-0.028 1.029) -0.216 0.228 -9.015 0.009
i P 10:174 0.035 0125 -0:146 10.519 -0.140' [z Dav | -5.357 0192} 0.084 0152 0.415 0.000
i Psy| 0.980 -0.197. 0.037| -0.236 -1.100] -0.010' I'n Psv| 5.723 0.089 0.240 ~0.027 8.486, -0.282
I Prv| 0,005 -0.316 0134 -0.020 1.350) 0.043 I3 Psv! 2.580 -0.136) -0.014| -0360| ~0.767 0.038
s Psy - =] ~ ~0.023] 0.936 -0-103‘ I8 Pev - - = 0.080, -2.466/ ~0.090
I's Pi| 0.024 0.021 0.009 -0.004 0.088 0.018| Iv Pov | -8.548 ~0.035| -0.277 ~0.045 -0.188 -0.062

[ov| 0.025 0.209 —0.114 1.209 0.292 0.6l  [s - = - 0.637 0.809 0.792

Pyy -21.460, 1.150 -1.063 1.563-12.230 0.188]  Psw' - - - -0.158 8.141 0.82¢
I Pie|18.992 -1.487 0.767) -0.203 14.141 -0.032 I'm Prx: - - - 0.235 -2.353 -0.005
I'n Prw| 3.049 -0.012 0.011 0.156 -1.247, ~0.004| [ Pev 4 o - o4 0538 0.070
[ss Pov| 1.820 -0.006 0.003 -0.245 0.028 -0.005| I's Psx 4 4 - -olots 5:329 -0.131
[z Prv| 1.209' 0.097 0.043 -0.014 ~0.103 0.000 I'ss Dsv - < - o040 0801 -0.019
Iss Pox ~ - - —0.047| -0.358 0.307. ' Pix - - 0.072 -0.925 —0.019
I Por|-0.610. 0.045 0.126] ~0.002 0.063| 0.019: I'm Povi - -1 | 0.039 -0.060 0.098

Fav| 0.186 —0.228 —0.204 0.771] 0.653 0.038|  [n | 0.589 0.51] 0.750 0.441 0.255 0.39

Psy 1-18.763 ~0.108 ~0.301] 0.189-15.402 0.490,  Pov|12.194 0.313 1.066 0.072 1.583 0.352
I'm Pir|15.083 -0.977 0364 -1.220 13.977 —0.011) I'n Pir( -0.055 0128 -0.007, -0.084) -1.156] 0.002
I Piv| 3.987 01327 0.037 1.289 -0.990 -0.002' [ Pav| 1.223 0.167, 0.125 -0.041) 0.499| 0.010
[ Por|-2.809 0.173 0.002 0.419 2154 -0.041/ [ Psv|-6.808 -0.028 -0.036 0.091 2.100 -0.113
I'st Prv|-1.689 0.481 -0.433 0.020 -1.683 -0.101 I'ss Psv | -2.099 ~0.102 -0.007| 0.398| -1.101| -0.054
Iss Por S TS T 0.038 2:816) 0.221) [ Prv | -3.870, 0.066 0141 0.096 ~0.364| ~0.031
s Povl 4.430 0.081° 0.127. 0.035 ~0.216 -0.081| s Pox - -1 "=l -0.085 -0.309! 0.230

Tsv| 0.183 —0.086] 0.076) 0.311 0.371 0.022] _ '

Psv | -5.465 0.555 —0.192 0.9 3.118 0.23f} ) 1) I'v 4R AR ORETAHIN (Fow)
Fs Fir| 5.018 -0.678 0.171 0.3/ 7.224, 0.002 O
IE:: Pg —g:é‘}g :8.85 o.o<1)g} 0.4084—10.642 —0.03'5‘ 2) Piv ziﬁ&&ﬁ’:&f. WEEHR &R T,
Is Piv|-2.617 0.144 0.040, 0.054 -0.751, 0.028 T Py (285 Xi 0 Xy &3 U T ol
I'ss Py 4 4 -l -0l007 2.092) -0.068 MR & T
s Phv | 4.682 -0.0571 0.039 0.030 -0.558! -0.081 ¢
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EloCT AT ey 2T S (R

& 3AEIGHORIERE B X O5RHMio EHE O HEM

~—
DN —
~—

T MRS i} \ v ‘ ] v
& e 1959 | 1960 | 1961 ] 1959 ; 1960 | 1961 | 1959 | 1960 | 1961 | 1959 | 1960 | 1961
1 2  409.0 441.5] 450.0/ 526.5] 514.5] 525.0] 284.0) 298.0/ 322.5( 370.5/ 369.0 391.5
2 XK 5 449.5 426.0/ 458.0) 501.0, 441.5 475.5] 395.5 406.0) 392.0| 469.0 469.0| 459.0
3 v ¥ | Y [426.5) 494.5] 530.5 466.5 519.0, 635.5 411.5 463.0] 472.0/ 526.5| 611.5/ 609.0
4 K e 462.5| 462.0| 513.0;, 608.5/ 614.0, 654.0/ X: | 311.0 314.0 307.5 101.0 410.0/ 385.5
5 kK 51 ~ | 450.0/ 457.0 493.0 551.0) 556.5 624.5’ 374.5| 362.0 359.0 473.5 436.5 445.0
6 7 F | 1 7545.0 523.5 576.0 597.0) 523.0 628.0; .~ |402.0 374.5 377.0) 506.5 485.5 492.5
7 = 7, m? - 457.5 493.5 529.5 517.5 405.0 498.5' 1 | 453.0 435.3 441.0/ 541.5 550.5 548.5
8 X Fi | 24 490.0/ 502.00 516.0 567.5 541.5 643.0 m* | 418.0/ 395.0' 407.0| 508.0  531.5 512.0
9 G T H 1426.5 472.5 502.5 506.5 594.5 688.5| M ' 248.5 242.5 240.0] 313.5 313.0 315.0
g Jd % | 517.0/ 490.5 548.5 604.0 527.0 566.0' b . 391.5 389.5 390.5 485.5 465.0 433.5
PE LAYy Sk 522.0 186.0 567.5 604.5 315.5 585.01 M  435.5 426.0! 436.5| 540.5 563.0 535.0
W+ k+ & i ! 527.5 518.0 538.5 611.0, 567.5 630.5' #{ | 363.0| 372.5| 340.0) 455.0 469.5 450.0
$ = # Y~ |541.0 523.5 577.5 635.5| 583.5 605.0 — | 419.0| 392.0 144.0 482.5 495.0' 512.5
I 523.0. 479.5' 568.0 355.5 595.0, 351.5° 348.5 330.5 316.5' 441.5 439.5 418.0
#_ % 512.0, 473.0, 561.5, 599.5, 589.0 718.0 330.5/ 317.5, 329.5; 420.5/ 437.0, 420.0
¥ 483.9' 482.9] 528.7! 563.5 539.1 601.9 372.4 367.9 371.7 462.4 471.0 463.1
AKEREEAL33%) 70.1 72.1] 66.9; 88.0 77.7| 79.1 | 77.0] 78.1] 79.5| 72.7 74.1 72.6
KL 155 80.5 67.9/ 75.2 81.2j 7.2 8.2 . 64.4] 64.9 64.9/ 59.6 69.4) 63.1
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Summary

The relative importance of yield components
in lowland rice varieties were studied by the
method of “path coefficients.” The rice plants
were grown in experiments at the Kamikawa
Branch, Hokkaido prefectural Agricultural Exp-
eriment Station. The varietal names, doses of
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fertilizers and years are shown in Tables 1 and
2. Field plots were arranged in a random design
with two replications in each block of doses of
fertilizers for every year. Planting density was
33.3 cm between rows and 15.0 cm between
hills with two plants.

The following data on the plots were reco-
rded; Number of panicles per m? (X,}, Number
of Grains per panicle (X,), Fertile grain percen-
tage (X;), Weight of 1,000 hulled grains (X;),
Number of days from heading to maturing
period (X7), Number of days from heading to
lodging period (Xg), Head sprouting period (X,),
and Hulled rice yield per m2® (Y). The causal
system was assumed as Figure 1, where X
denotes a dummy variable with zero mean and
unit variance which is uncorrelated with the
variables already specified in the situation. The
Xy has transformed the situation into one in
which there was complete determination.

Phenotypic and genotyic correlation coefficien-
ts were calculated from variance and covariance
analyses for all possible combinations of compo-
nents. The phenotypic and genotypic correlations
agreed closely in most comparisons (see Tables
3~8). The genotypic correlation coefficients and
path coefficients varied considerably under diff-
erent doses of fertilizers and years (see Tables

6~9). From the relative magnitudes of path
coefficients and the observations of plant gro-
wth, the following conclusions were obtained
for Cases 1, 2, and 3.

| o " Important char-
| Doses of | Features of acteristics for
fertilizers| plant growth ‘ high yielding
o ) ! variety
‘ _rare —
\ Immaturity | N
Compa- | owing to lack , &5 Xi and
Case 1§ ratively | of fertilizer in | %>
I Less the generative | More N; and
1 growth phase | ™
I - ¢ —
- |
: Compa- |
Case 2 ! ratively | No immaturity More X; and X,
Less :
Immaturity
i Compa-~ | owing to over- | Less X!
Case 3 | ratively | luxuriance in and Xg,
} More the generative | MoreXs.
| growth phase |

Namely, irrespectively of the lack of fertil-
izers {mainly nitrogen) and the over-luxuriance,
X, and X, had negative effects upon yield when
the ripening ability was thought to be weak in
comparison to the plant size. Because of the
negative correlation between X, and X,. secle-
ction must be based on compromise between
the two traits if maximum yields are to he
obtained for every case.
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