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Table 1. Number of days to hcadin *, culm langth, grain yield and yield
componen’s of 2 varieties under 3 levels of nitrogn at 3 locatiens.
Season [ Season [
Suwon #32 Nongkwang Suwon %82 Nonvkwang
Ni N2 N3 N1+ N: N3 N N2 Ns; i Ni Na Nj
Days té heading V
Loc, 1 108.0 109.0 110.0 130.7 131.0 131.7 97.0 97.3 98.0 122.0 122.7 124.0
Loc. 2 104.0 104.7 104.7 128.0 128.0 127.0 96.0 95.7 ~ 97.3 115.0 115.7 116.3
Loc. 3 104.7 105.7 107.0 125.3 126.0 125.7 99.0 98.3 99.0 113.0 114.0 115.3
L.S8.D. 5% | Loc.=0.28 Nit. =0. 38 Var,=(0.76 Loc.=0.99 Nit.=0.77 Var. =0. 08
. Culm length (em)
Loc. 1 87.2 86.1 86.8 90.1 90.9 93.0 77.0 79.1  81.9 87.5 89.7 89.9
Loc. 2 67.2 69.7 72.9 75.4 8.5 90.2 71.9 749 79.9 76.7 8.8 8.9
Loc. 3 . 84.0 86.4 ' 89.2 94.4 97.0 .97.0. - 77.6 90.1 9.5 88.6 93.1 - 98.3
L.S.D. 5% Loc.=1.91 Nit.=1.93 Var.=]1.05 Loc.=2.37 Nit,=1.94 Var.=3..21
Grain yield {kg/10a)
Loc. 1° 412 405 446 439 479 540 430 445 423 416 443 592
Loc. 2 376 - 486 520 339 423 549 392 436 511 Kt 407 540
Loc. 3 495 488 499 601 621 650 430 513 549 569 630 650
L.S.D. 5% Loc,=26. 3 Nit.=18.4 Var.=14.4 Loc. =53.6 Nit. =21.3 Var. =124
No. of panicles per hill
Loc. 1 17. 3 15.7 20.7 14.2 149 16.2 12.6  13.7 14.3 10.8 11.7 " 13.5
Loc. 2 12.6 15.7 16.3 9.6 11.4 14.2 9.7 12.4 13.6 7.3 9.3 12.1
Loc. 3 14.6 10. 4 14.9 13.6 14.5 15.2 12.6 16.8 16.6 10.9 14.2. 14.0
L.S.D. 5% Loc.=0. 43 Nit. =0.88 Var. =0. 62 Loc.=0.73 Nit. =0. 61 Var. =0.52
No. of grains per panicle
Loc. 1 43.9 51.3 45.5 58.1 65.8 62.4 59.0 56.0 54.1 79.1 82.3 80.2
Loc. 2 - 47.9 47.4  49.5 65.4 585 6l.5 66.0 66.2 70.5 87.6 70.9 74.5
Loc. 3 62.3 95.0 68.9 76.8 79.7 82.4 62.2 58.6 70-1 88.7 69.5 81.2
L.S.D. 5% Loc. =5.65 Nit. =5.03 Var. =4. 91 Loc.=3.39 Nit. =5.50 Var. =4. 68
Percent of grain fertility
Loc. 1 87.0 84.3 84.0 93.3 88.1 87.8 93-1 93.7 883 8.2 80-1 20.9
Loc. 2 93.4 94.6 96.9 95.5 97.0 94.6 94.3 94.0 88.2 94.6 94.9 93.1
Loc. 3 86. 7 85.5 81.3 92.3 89.4 ' 87.4 91.7 88.8 383.8 95.2 95.1 89.9
L.S.P. 5% Loc.=1.3 Nit.=1.7 Var.i.8 Loc.=1.0 Nit. =1.5 Var.=1.8
100 grain wt.[(gr.]
Loc. 1 2.7 27 25 25 25 25 2.8 27 27 26 25 2.3
Loc. 2 3.0 2.8 2.9 2.7 3.0 3.0 2.9 2.8 2.7 2.9 2-9 2.8
Loc. 3 2.8 2.6 2-7 2.8 2.7 2.6 2.7 2.6 2.5 2.7 2.8 2.6
L.S.D. 5% Loc. =0. 03 Nit. =0. 04 Var. =0. 04 Loc. =0. 06 Nit. ==0. 04 Var. =0. 0
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Table 2. Path coefficients of yield components to yield of 2 varieties
at 3 locations each.
Suwon £82 Nongkwang
Loc. I V Loc. I Loc. [ Loc. I Loc. I Loc.
No. of panicle/hill

Piz  —0.899 0.285 0.299 0. 754 0.813 1.682
riz. P: —0. 022 0.293 0. 390 0. 081 0.212 —0.713
r13. Pag 0. 365 0.120 0- 000 —0.185 —0.048 ~0.555
r14.Pyc 0.528 —0. 003 0. 002 0.017 —0.183 0. 294
ris —0. 028 0. 693 0.691 0. 667 0.794 0.707

No. of grain/hill

Py —0.331 0. 606 0- 697 0-185 0.289 —1.019
ra1-Pig —0.059 0.138 0-167 0-332 0.596 1.176
ra3-Pac 0.329 0. 237 0. 020 0.188 —0.049 —0.094
r24-Pys 0. 653 0.262 0. 003 0.159 0.022 0. 706
rog 0.529 0. 769 0. 867 0.864 0.858 0.758

Grain fertility

Pyg —0. 456 0. 389 ~—0. 005 —0.429 0.812 1. 095
ra1-Pic 0.719 0. 088 —0.020 0.326 —0. 048 —0.853
r3s-Pyr —0. 448 —0.369 —0.326 —.081 —0.017 0. 088
rag-Pyc 0. 239 —0. 146 —0. 006 0.118 —0.297 —0.802
roc 0. 054 —0.038 —0.357 —0. 066 0. 450 —0.473

i0Cgrain wt.

Pys —0.835 —0.276 —0. 060 --0.188 —-0.730 —1.115
re1-Pre 0.568 0. 003 —0.012 —0.088 0. 204 —0. 444
raz-Pa: —0. 244 —0.574 —0. 009 —0.155 ~-0. 003 0. 645
r43-Pas 0.259 0. 206 -~ 010 0-270 0.331 0.988
reg —0.252 —0. 540 0. 091 ~—0.142 0. 204 —0.125




Pable. 3 Path coefficients of yield components to yield of 2 varieties in 2 seasons each.

Suwon £32 Nongkwang
Season I Season [f Season [ Season I
No. of panicles/hill
Pys 0.0134 0.1267 0.0884 0.1421
r12+Pag 0.2154 1.1137 1. 0059 0.6766
r13-Psg —0.1101 —0.2869 ~0.2501 —0.0690
r14-P45 ~—0. 0741 —0.2514 —0.2108 —0. 0986
rig 0.0446 0.7021 0.6334 0.6511
No. of grain/hill
Fye 1.3077 1.5025 1.2731 0.9925
rs1+Pig 0.0022 0. 0939 0. 0698 0.0968
rg3-Pag —(.5416 —(0. 4065 —0.2770 ~—0. 0587
ro4-Pag —0.1831 —0.2783 —0.1634 —0.1012
r2g 0.5852 0.9116 0.9018 0.9290
Grain fertility
Pse 0.8075 0.4990 0.3414 0.2198
ra1-Pis —0.0018 —0.0729 —0. 0648 —0. 0446
raz-Pag —0.8771 —1.2242 . —1.0338 —0. 2660
734-Pag 0.1759 0.2467 0.2310 0. 0907
r3g 0,1045 —0.5514 —0. 5262 —0.0001
100 grain wt.
Pyc 0.2426 0. 3501 0.3176 0.1892
r41°Pic —0. 0041 —0. 0910 —0. 0587 —0. 0740
742 Pas —9. 9833 —1.1944 —0.6584 —0.5311
r42-Pag 0.5831 0.3517 0.2483 0.1054
T4t —0.1637 —0.5836 —0.1512 —0.3105
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Source of variation d. f. Expected value of mean square
2 2 2
Location p—1 o, +‘1052+70a1 _,_7’4:72
2 2
Replication within a location==error(a Yelr—1) T, +qa5
2 2 3
Treatment 7—1 0 470, +790;
Treatment x Location (p—1) (g—1) 062.1.70“12
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Table. 4.

Variance, varlance ratio and Iatitudinal repeatability for

grain yizid, culm length and number of days to healing.

2 < 2 G : anz
ke 7 Ta c % g% 5 2 52 Te
EZ t'n ES +9,

v, | S 0.615 1.117 1.700 0. 644 0.734 0.356

Grain yield L 1.600 1,180 2.450 0.541 0.710 0.459
v, | St 0.651  15.279 4,990 0.959 0.884 0.041

Sz 1.320  11.866 2.790 0.899 0.678 0.101

v, | St 2.574  91.842  2.100 0.972 0.449 0.028

Culm length Sz 4.239 27574 13.068 0.867 0.310 0.133
v, | St 0.732  44.351 7.281 0.983 0.908 0.017

S, 3.406 29.794  13.138 0.897 0.794 0.103

v, | St 0.183 5.432 0.631 0.967 0.775 0.033

No.of days to head | S¢ 0.516 2.322 0.010 0.818 0.019 0.182
v, | St 0.308 6.982 0. 000 0.957 0.000 0. 043

Sy 1.683  21.730  0.875 0.928 0.342 0.072

Falconert429] # 9e] =je}—-

intra-class variance

total phenotypic variance

2] v} 24 Repeatability(7e)3S-
2 5oleh. ZAoAE 58 AuAViE e X
A eFd 4 ok ol FA4EY At

HAAL O aid vig=

R A A A e A

ARG R B

A4k Aol E 4 9
9342 &
SERRE

56} A

LEH
Aol ot & wl

qA TE Y AMAAS el =2A rhlaild.

g, zzel =g F59 Y44 Wl

1) 48 4

44 (source [ )3} &3 (sourceL)ell4  F
24 #]$8 Fuzisaka #52F Rikuu #137%
39m) sk &R (L E90m) ¢l 4

=14
=]

=i v &+

0 <]

d (1
FA(ZE

3 A B upebzle] g Ui
Ao wal A Aga oz = s o] repeatability
(Te)e ¢ ¥x A48 JFe F590 Jt A
Azlel =l b2 Jdebge Blvh. g Ae &
F54 ANAE T2 At vl ARA

repeatability (7e) 7t =} $-
Heoh. #3Y WolE Adal A4 L5Fe g 2
Al gl AR FEE A dAstd +4823%
7+ 531} repeatabilityzb Eosolqith, 714

o G ol Aol W2
03

£
N
2
X
_{}.
e
O

sEuE F53 A N4

3 VAN ek EALE

o] gk &2 BAGALH T4 “EM?ELO] 2
o

v
i,

o 2 xujH
= a3} A 4T atel 2t ,]. 2 vept
2 dvh F FHQAE alEAdd eFe wvizd

o} 27 FF A A7l BYA

148 =
AAdgel. EFLdFe F50 et Aquk gl 3
sle] Fuzisaka #5& A/ @14, &34 il
Rikuu $137¢ 4914 2d FAG4 FAAz 9
oh AR SRR A oF 1

ERdx] ekgkel, 2Rl Al FESOl whRbe] oF
ARANA AFAEE FYE JEY A
oAk FAAA AFA Al Sourcell) & FF 2

S FAPAANA o ABRLE depch J2ewe
FETO] B FAdA WARA Bejx mden
AFAW Ao WA e $YRLE H2AA S

Gob QAEE A, ASAY A7 wolA ey
955t 10085 A9Ade Ggol B2A ek

B 2o & 43949 F9FE 9o #2494
B welm 100552 Wl = 364 Eelgeh

%=

2 TP A E] 73 7l ¥ =F Dew-
de] wpe} 2 F59 AF source W2 EF

AL F 73 E 8] AAHAY. Fel Al Fugis-

aka £5& A= g4 gFol A T A

A5t A& A A= sourcel & 59 s}

- -



S
aA dgteAde £9s
(.‘Y:

]:0{] 5_7.; olo‘f:o %_-ﬂ_ Al .9 oz-

wsleh. dAEe Ao wet Az =} wol
A A4, M2t A, des FadA, 3

Table.5 ’ Variances and their ratios for the grain yield, culm
length and number of days to heading.
\?\\ Nitrogen lebel s 2 o ? o 2 o, o,
- . E8 v s - 2
\Locatlon\ o.Eg2+0.v2 aEgz'f"as
N1 0. 380 0.000 0.000 0.001 0.001
Ly | Ny 0. 060 0.000 0. 000 0. 001 0.001
N3 0.473 7,467 0.591 0.940 0. 555
N1 1.829 0.000 0.000 0. 001 0. 001
Grain yield Ly | Ny 0. 468 4,900 0.133 0.912 0.221
Ns 1.239 0.867 0. 000 0.411 0. 001
Ny 2.170 18.601 0.998 0. 895 0.315
Ls | N, 2.275 10.375 0. 000 0.820 0.001
N3 0. 340 8,530 0. 000 0.961 0. 001
N1 1.665 15.280 13.314 0.901 0.8838
Li | N» 1.562 25,050 12.025 0.941 0.885
Nj 2.940 25.040 7.889 0.894 0.728
N, 3.512 19.833 3.411 0.849 0. 492
Culm length L: | N, 0.702 40, 427 0. 323 0.982 0.315
Nj 3.570 69.459 0,000 0.951 0.001
N: 0. 345 56.967 17.611 0.994 0.981
Ls | Ny 8.742 16. 301 0.000 0.650 0.001
N3 4.812 26,178 0.762 0.844 0.136
N1 0.350 283.4 47,690 0.998 0.992
Li | N, 1.425 282.9 51.500 0.995 0.954
N3 0. 850 281.7 46. 000 0.996 0.981
Ni 0.475 228.0 52.910 0.997 0.991
No. of days to head | L, | N, 0.325 233.3 55. 400 0.998 0.994
N3 0.325 212.0 38.800 0.998 0.991
N1 0.575 144.6 34.900 0. 996 0.983
Ls | N, 0.400 159. 3 43.980 0.997 0.990
Ns 0.150 160.6 45. 310 0.999 0.996
2 oJ4dge] "ol FEvl sourcel & JAEo] S5  JFE s A} I8 FIYSEA Bd Q4§
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Tables, Number of days to heading,culm length, grain yield and yield
components of 2 varieties grown in 2 seasons at 2 locations.
Fuzisaka #5 _ Rikuu $137
Source | Source [ Source | " Source

Loc.1 93.9 93.1 108.7 109.3
No. of days to head Loc.2 93.7 94.8 111.8 112.7

1.SD5% Loc=0.70 Source=1.29

Loc,1 70.7 72.1 84.4 87.2
Culm length(cm) Loc.2 71.8 73.9 89.5 90.7

LSD5% Loc=4.95 Source=3. 09

Loc. 1 373 375 382 375
Grain yield(kg/10a) Loc.2 415 " 413 447 418

LSD5% Loc=23.9 Source=37.1

Loc.1 12.7 12.6 12.4 11.7
No. of panicles per hill Loc.2 12.4 12.2 12.8 12.7

LSD5% Loc=1.41 Source=2.00 .

Loc.1 98.7 106.7 103.4 105.3
No. of grains per panicle Loc.2 93.3 93.7 100.5 97.6

LSD5% Loc=13.04 Source==10.,34

Loc. 1 95.4 95.0 98.5 98.3
Grain fertility Loc.2 96. 6 96.3 98.4 98.6

LSD5% Loc=0.80 Source=1.57 ]

Loc.1 2.6 2.5 2.2 2.2
100 grain weight(gr) Loc. 2 2.7 2.7 2.3 2.3

LSD5% Loc=0.20 Source==0.22

Table. 7

Path coefficinets of yield components te yield of

2 varieties of 2 sources grown at Suwon

Fuzisaka £5

Rikuu #137

Source I Source Il Source [ Source II
No. of panicles/hill
Pis 0.139 —0.017 0.109 0.011
712. P25 0.393 0.695 0.508 0.956
r1s.Psc 0,017 0.006 0.018 —0. 200
714.Pys 0.087 —0.020 -~0.022 —0. 007
ri5 0.636 0. 664 0.613 0.760
No. of grains/hill
Pys 0.710 0.992 0.821 1.265
r21.Pis 0.077 —0.012 0. 067 0.008
r93.Pas —0.009 0.003 —-0. 094 —0.287
724.P4s 0.164 —0.026 —0.116 —0.014
ros 0.942 0. 957 0.678 0.972
Grain fertility
35 —0. 098 —0.017 —0.674 —0.563
ra31.Pic —0.024 0. 606 —0.003 0.004
r33.Pss 0. 065 —0.174 0.115 0.645
r34. Pys 0. 040 —0. 011 0. 063 —0.024
ra: ~=0. 017 —0.196 =0.500 0.062
100 grain weight
4 0.291 0. 287 0.446 0. 050
r41. Prc 0.042 0.001 —0.005 —0. 002
ra2.Poe 0. 399 —0. 090 0. 214 —0. 365
rya Pas =--0.014 0- 001 ~0. 096 0. 266
ryc 0.718 0. 199 0.131 —0. 051
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Table 8. Path coefficients of yield components to yield of

2 varieties of 2 sources grown at Choonchon,

Fuzisaka 45 Rikuu $137
Source [ Source [ Source | Source [
No. of panicles/hill
Pic —0. 520 —0.187 0. 141 0. 002
r12-Pat 0.835 0.827 0. 494 0.789
r13-Psg 0. 007 0.065 —0. 004 0. 000
714 Pys —0. 004 —0.007 —0. 095 —0. 035
rig 0.318 0.698 0.536 0.756
No. of grains/hill
Py 1.362 1.085 0.997 1.038
ra1-Pis —0.319 —0.143. 0. 069 0. 002
r93-Pag —0.078 0.039 —0.004 . 0.000
794 Pys 0.012 0.004 —0.091 —0.075
rag 0.979 0.985 0.971 0. 965
Grain fertility
Psc —0.193 0.477 —0.020 0.002
r31-Prg 0.019 © 0.026 0.025 0. 000
raz-Pgg 0.534 0.089 0.221 —0.062
ras Pyt —0.002 0.037 0.041 —0.087
rag 0.358 0.503 - . 0.185 —0,147
100 grain weight
Py 0.043 —0.069 0.273 0.271
rs1°Prg 0. 044 —0.020 -—0.049 0.000
rez-Pag 0. 368 ~—0. 059 -—0,332 —0. 286
re3-Pag 0. 007 0,255 0.003 —2.007
raiz 0.462 0.107 —0.105 —.016
Table 9. Variances, their ratios and repeatability for grain yield,
number of days to heading and culm length
7 2 PYE]
2 2 2 -8 7
kg s i’ T 0o, rs re
Grain yield Vi 0.608 0.007 1.097 0.011 0.643 0.989 0.357
Ve 0.982 0.155 2.575 0.136 0.724 0. 864 0.276
No.of days to Vi 1. 443 0.023 0.73¢ 0.016 0.337 0.984 0. 663
heading Vo 0.280 0. 243 0.800 0. 465 0.444 0.535 0. 556
Culm length Vi 0.264 0. 001 0. 001 0.004 0.004 0.996 0.996
\P) 1.225 0.037 0.131 0. 029 0. 097 0.971 0.903
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SUMMARY

An early variety Suwon %82 anda medium
variety Nongkwang were grown in early sea-
son and ordinary season under 3 levels of ni-
trogen (IN, 1.5N and 2N) at 3 lo:zations,
Haenam (31° 30/), (N35°50 ). and Suwon
(N37° 207). An early variety Fuzisaka#5 and
a medium early variety Rikuu#137 were gro-

Iri

wn in ordinary season at 2 locations, Suwon
(altitude39m) and choonchon (altitude Q0m)
which seeds of both variety are harvested at
2 locations, Suwon and Choonchon, where
they were grown more than 10 years repeat-
edly. Observations were made for the number
of days to heading, culm lsngth, grainyield
and the yild components,and discussions were
made in terms of the characteristics of a co-
nsistently high yielding variety to be bread
in the future. The results are summarized as
follows;

1. The later variety which showing latitud-
inal response in growth duration showed hig-
her yield and more variability inyield than

that of earlier varlicty which showed no lati-

Their

vield not closely related to their growth cur-

tudinal response in growth duration.

ation.

2. Generally the number of grains per hill
(number of 'pznicles pr hill X numbzr of
grains p:r penicle) predominately contributes
to the yield folléwing by the grain fertility
and grain weight in order. No latitudina! nor
altitudiral tendenzy was observed “for such
yield component attributes at the individual
locations.

3. The number of days to heading and culm
length varied according latitude and the repe-
atability measured in terms of the ratio of
the intra—class variance to the total phenot=
ypic variance were n=gligible, but for the
vield, considerable latitudinal repea ahility
was noted dep-nding variety.

4. The altitudinal repeatability for the culm
length and for the number of days to heading
were relatively large but for the yield it was
relatively small. Differenisl altitudinal repe-
atability also was oYserv:d for yield betwe=n
equally productive varieties. ‘

5. In the path coefficient analysis of yield

componzntes to yield, the one which showing
positive large P-values with no significant corr
lations between components, are considered to be
consistently high yielding var'etye

6. A

dered

nsistehtly high vieidin variety ic also consi-
to be the one which showing large latitudi-
nul  or artitudinal repeatability(r/{; for vield and
high responses to niirogen application or soil fer=

tility in grain yield

2 2 X ®
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