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ABSTRACT

The hybrid rice program has been established
since early 1990’s at the Indonesia Center for Rice
Research (ICRR). Twenty-four experimental hybrid
rice varieties which have been developed were
tested in lowland rice fields in Sukamandi (West
Java) and Batang (Central Java) during the dry
season and the rainy season of 2012.
Randomized complete block design (RCBD)
with three replications was used in each
location. The results showed that grains yields
were affected by locations, seasons, and
genotypes. The genotypes x locations x seasons
interaction effect was significant; therefore, the
best hybrid was different for each location and
season. A7/PK36 hybrid has the best
performance in Batang during the dry season,
while A7/PK40 and A7/PK32 are the best
hybrids in the rainy season. In Sukamandi, nine
hybrids were identified as better yielder than that
of the check cultivar in the dry season, but not
so in the rainy season. Using the correlation and
path analysis, we found that the number of
panicles per hill and the number of filled grains
per panicle could be used as selection criteria
for yield in hybrid rice.

Keywords: agronomic performance, correlation,
hybrid rice, lowland

INTRODUCTION

Rice is an important crop in Indonesia due
to its significance as the country’s first staple
food. To increase rice production, there is a slim
probability for further expansion in rice area;
hence, vertical increase in rice productivity is a
vital option to increase yield. To achieve this
goal, conventional inbreed varieties need to be
supplemented with the hybrid form of variety.
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Hybrid rice is expected to gain productivity
increase derived from the heterotic effect. This
technology has been applied succesfully in
China since 1976 (Kueneman, 2006). Indonesia
has been active in developing hybrid rice as an
alternative strategy to improve rice productivity.
Research on hybrid rice in Indonesia
began in 1983 with the aim of exploring
prospects and constraints of this technology.
Since 1998 the research has been further
intensified to breed suitable parental lines and
F1 hybrid from the local germplasm. Up to 2011,
Indonesian Center for Rice Research had
released 17 hybrid rice varieties with some yield
advantage over inbreed varieties, Ciherang and
IR64 as popular varieties. However, hybrid rice
which has been released is susceptible to pests
and diseases, and the heterotic effect was not
stable. Breeding programs to improve the
resistance of parental lines and the F1 hybrid
have been intensified (Satoto et al, 2013).
Parental lines of the hybrids developed in
Indonesia are mostly derived from introduced
lines, which are more susceptible to stresses as
well as pests and diseases. Therefore, it is
imperative to develop a hybrid variety using
Indonesian parental line, which is well adapted
to the local environment by identifiying elit lines
as restorer and maintainer (Nugraha et al,
2004). Two new CMS/male sterile lines have
been developed, namely GMJ4A dan GMJ5A,
which are resistant to BPH (Nugraha et al,
2011). Further research has resulted in GMJ6A
and GMJ7A male sterile lines which are
identified as having good resistance to BLB.
High grain yield of rice has been the
primary objective in the breeding programs. The
character is complex and controlled by a number
of interactive, duplicative, and/or epistatic genes,
and is affected by environment (Reddy et al.,
1986). High yielding character of hybrid rice is
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also determined by the level of heterosis
expressed by the hybrid. Chen et al. (2007)
stated that the super hybrid rice should have the
following criteria: good rice quality, wide
adaptation, lodging resistance, resistant to main
insects and diseases, and the yield exceeds 8%
over control varieties in the national trials.

Grain vyield is a complex polygenic
quantitative trait, greatly affected by the
environment. Hence, selection of superior
genotypes based on yield may not be effective.
Information on the correlation between yield and
its components is important to make formulation
for selection criteria of yield. Board et al. (1997)
suggest that the yield components which can be
used for the selection criteria are: (i) yield
components which have positive correlation and
high direct effect on grain yield, (ii) it has large
direct effect although less correlated with grain
yield, and (iii) characters which have negative
indirect effect on grain yield through other
characters. The research objectives are to
evaluate the grain yield and its components of
some promising hybrid rice in lowland rice fields
and to analyze the relationship between yield
and its components.

MATERIALS AND METHODS

Twenty-four new promising hybrid rice are
used as testing materials, compared to Hipai10
as hybrid check variety and Ciherang as popular
inbred check variety. These hybrids are derived
from one CMS introduction (A7), three CMS
improved resistant to pest and desease (GMJ3,
GMJ6, and GMJ7), and 13 restorer lines from
ICRR. Field experiments were conducted during
the 2012 dry season (DS) and rainy season
(WS) at two locations i.e. Sukamandi, West Java
(Alluvial, 16 m above sea level ) and Batang,
Central Java (Latosol, 276 m above sea level),
Indonesia. Experiments were laid out in a
randomized complete block design (RCBD)
involving 26 genotypes with three replications.
The plot size was 2 x 5 m2.

The land for the experiments was plowed
and harrowed. Fertilizer of 300 kilos of urea/ha,
100 kilos of TSP/ha, and 100 kilos of KCl/ha
were applied following the recommended time
and doses. Twenty-one day old seedlings were
planted in each designated plot, using one-two
seedling per hill, with planting space of 20 x 20
cm. In the 2 x 5 m plot, there were ten rows with

25 hills per row. Replanting when needed was
done a week after transplanting. Hand weeding
was done when weeds were observed. Standard
cultural practices were followed. The crop was
protected from insect pest and diseases using
chemical control as needed. Harvesting was
done manually when 85% of the grains in the
upper portion of the panicle were yellow and
those at the base are at hard dough stage. Each
plot was harvested after cutting one border of
row, off-type and abnormal plants. Grain yield
and yield components, (panicle length at
harvest, number of productive tillers per hill,
number of filled and unfilled grains per panicle,
and weight of 1,000 grains) were recorded.
Grain yield data and yield components were
analyzed using SAS (version 9.1.3) and the
analysis of variance in RCBD was used to
determine treatment differences using the
procedure as described by Gomez (1985). Hybrid
yield performance was compared with check
varieties based on least significant difference
(LSD) value at the 5%. Partitioning the correlation
coefficient of characters into direct and indirect
effects was carried out using the procedure
described by Singh and Chaudary (1979).

RESULTS AND DISCUSSION

The combined analysis of variance
revealed that the genotype x locations, and
genotype x location x season interaction were
significant for yield and 1000-grain weight,
implying the differential response of genotypes
to locations, and to seasons in each location
(Table 1). All characters were affected by
seasons, while effect of locations and genotypes
were significant for yield, panicle length, number
of wunfiled grain, and 1000-grain weight.
However, number of panicle and number of filled
grain per panicle were not affected by locations
or genotypes.

Performance of Agronomic Traits

The data on mean values and each
location for number of panicle per hill (Table 2)
showed that all hybrids except GMJ3/PK35 and
A7/PK40 produced the same number of panicle
per hill as that of Hipal0 and Ciherang. Both
hybrids produced significantly higher (15)
panicle per hill as compared to 14 and 13
panicle per hill of Hipa10 and Ciherang. Number
of panicles per hill is an important yield
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component in rice. The hybrid with low tillering
capacity is not required in transplanted rice
culture.

Generally, larger panicle is associated
with high number of grains/panicle resulting in
higher productivity. The five hybrids having
panicle significantly longer than Ciherang (24.8
cm) were GMJ6/PK32, A7/PK38, A7/PK36,
A7/PK21, and GMJ7/PK40. The number of
grains/panicle consists of number of filled and
unfilled grains/panicle. There were three hybrids
resulted significantly in more number of filled
grains/panicle than Hipa10 (135); while hybrid
A7/PK21 produced significantly more number of
filled grains/panicle than Hipal0 and Ciherang
(142). Another hybrid produced equal or less
number of filled grains per panicle than both of
check varieties (Table 3).

The 1000-grain weight in the hybrids
ranged from 22.8-29.5 grams (Table 4). None of
the hybrids showed significantly higher or lower
than Hipal0 (27.1 g) and Ciherang (26.6 Q).
Hybrids A7/PK37 and GMJ6/PK38 produced the
minimum 1000-grain weight (22.8 g). Hybrid
GMJ3/PK42 produced the highest (29.5 g) 1000-
grain weight. Eight hybrids look more like
Ciherang, the most popular rice inbred in the
farmers, namely A7/PK99, A7/PK37, A7/PK38,
A7/PK36, A7/PK21, A7/PK40, A7/PK42 and
A7/PK32. Similarly, 1000-grain weight is also an
important component that contributes towards
the increase in yield. In Indonesia, farmers will
be more interested in developing hybrid varieties
if they have the same shape and size as
Ciherang.

Performance of Grain Yield

In average, the grain yield of the hybrid
rice was higher in dry season compared to rainy
season, while the grain in Sukamandi was also
higher than in Batang. In Sukamandi, there were
nine hybrid rice which gave higher vyield
compared to Ciherang as check cultivar during
the dry season 2012, but none of the hybrids
were better than Ciherang during the rainy
season. In Batang, there was one hybrid
(A7/PK36) which is better than Ciherang in dry
season, while two hybrids (A7/PK40 and
A7/PK32) were better than Ciherang in the rainy
season.

The grain yields of the hybrids in the dry
season ranged from 4.3 t ha' (GMJ3/PK43) to
9.4 t ha' (GMJ7/PK40) with an average of 7.1 t
ha', while in the rainy season ranged from 3.1 t
ha' (GMJ6/PK38) to 7.9 t ha' (A7/PK40) with
an average of 5.2 t ha™'. The grain yield in the
dry season was found higher than in the rainy
season. The hybrids showing better performance
in the dry season were GMJ7/PK37, A7/PKS35,
A7/PK37, A7/PK36, A7/PK21, A7/PK40,
A7/PK42 and GMJ7/PK40 (Table 3). Standard
heterosis is defined as the amount by which a
hybrid exceeds the most popular variety. The
hybrids gave standard heterosis from 16.1%
(GMJ7/PK37) to 25.4% (GMJ7/PK40). None of
the hybrids showed better performance than
Ciherang in the rainy season except A7/PK40.
This hybrid gave grain yield 7% higher over
Ciherang.

Table 1. Combined analysis of variance of yield and agronomic traits of 26 hybrids of rice grown in two
locations and two seasons, 2012

Mean square characters of:

variancs ' CGran  Numberof - Panicle  qITorin  uniliea grans 1000080
y P 9 panicle panicle ght (g

Location (L) 1 121.825 0.003™  26.893" 9,614.821 ™ 10,698.490" 9.520"
Season (S) 1 124.464" 69.260" 119.635" 16,661.539° 5,275.926" 162.115"
LxS 1 0.442s 24260  77.202°  151,184.051" 51,461.696" 364.652"
Error a 8 1.182 15.929 5.646 17,763.218 1,111.093 8.325
%e)”owpe 25 5.355" 4520 8.578" 4,940.274 1 1,645.600° 15.097'
LxG 25 2.701° 3.797" 2790 2,118.914 " 395.884 s 3.531"
SxG 25 2396 2.000™  1.466" 2,124.392 572.320" 2.948 s
LxSxG 25 5.860" 1.613™  1.496" 1,756.265 1 1,260.462" 2.349"s
Error b 200 0.622 1.179 1.957 2,017.228 276.936 1.158

Remarks: " = Significant at 5% level ; * = Significant at 1% level; ™ = Non significant at 1% level
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Table 2. Number of panicle per hill and panicle lenght of 26 hybrids rice grown in two location and two
season, 2012

Number of panicles per hill at: Panicle lenght (cm) at:
No. Genotypes Batang Sukamandi  Mean Batang Sukamandi Mean
DS wSs DS wSs DS wSs DS WS

1. GMJ6/PK32 13,5 125 123 13.9 13.1 28.8 28.8 28.9 28.0 28.6
2. GMJ7/PK99 13.7 132 16.3 12.0 13.8 28.4 27.2 27.9 28.5 28.0
3. GMJ3/PK39 14.7 141 15.3 13.2 14.3 271 26.4 28.1 27.3 27.2
4. GMJ3/PK99 13.8 13.0 14.9 12.8 13.7 26.7 26.1 27.3 28.4 271
5. GMJ3/PK35 149 145 16.7 14.4 15.1 28.4 26.3 28.0 28.0 27.7
6. GMJ7/PK37 13.4 13.0 14.0 135 135 27.0 26.8 27.7 29.4 27.7
7. GMJ7/PK33 145 143 125 12.8 135 27.8 27.7 27.4 29.6 28.1
8. A7/PK99 149 143 155 12.7 14.4 27.5 26.7 27.6 29.3 27.8
9. A7/PK35 144 9.4 13.6 14.0 12.8 26.0 27.0 271 29.2 27.3
10. A7/PK37 14.6 9.5 13.3 12.7 125 27.7 27.2 28.1 31.6 28.6
11. A7/PK38 13.6 139 16.9 141 14.6 271 27.7 27.7 30.8 28.3
12. A7/PK36 152 156 149 135 14.8 27.5 27.6 27.4 30.4 28.2
13. A7/PK21 139 134 121 10.9 12.6 28.5 27.4 28.7 29.2 28.4
14. GMJ3/PK40  14.1 13.9 141 12.9 13.8 26.5 25.7 26.7 28.2 26.8
15. A7/PK40 143 13.8 191 13.4 15.1 26.9 27.2 28.1 29.5 27.9
16. GMJ3/PK42 126 127 13.5 13.4 13.1 26.7 21.8 27.5 28.4 26.1
17. A7/PK42 149 148 1438 13.6 145 27.3 27.3 27.8 28.2 27.6
18. GMJ3/PK43 134 134 131 13.2 13.3 26.2 26.3 26.4 29.5 271
19. GMJ3/PK97 134 13.1 14.7 124 13.4 26.6 25.9 27.2 27.8 26.9
20. GMJ3/PK32 13.0 124 144 12.8 13.2 27.0 26.8 27.2 27.9 27.2
21. A7/PK32 13.3 127 16.0 13.9 14.0 27.2 27.4 27.7 29.5 28.0
oo GMJ7/PK40 149 145 14.2 12.9 14.2 28.3 27.3 28.1 29.7 28.4
23, GMJE/PK36 123 13.7 155 12.2 13.4 27.3 27.7 241 29.0 27.0
24. GMJ6/PK38 145 141 14.4 12.9 14.0 26.5 25.8 22.9 29.3 26.1
o5 ?éﬁzlg) 142 140 16.1 12.1 141 26.5 27.5 26.8 29.0 27.5
o6, %ﬁ‘;:i';g 139 133 141 121 133 231 245 248 26.7 24.8

Mean 140 134 147 130 138 271 267 272 28.9 27.5

Mean

(location) 13.7 13.9 26.9 28.1

Mean

(season) 14.32 12.9° 27.28 27.8°

LSD 5% 1.1 1.1 2.6 1.8 6.6 1.5 2.9 1.0 3.0 3.3

Cofficient

Variation 4.9 4.9 11.0 8.53 8.5 3.5 6.7 2.3 6.3 15.1

(%)

Remarks: DS=dry season; WS= wet season; 2 and ° are mean of the character for dry and rainy season respectively
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Table 3. Number of filled and unfilled grains per panicle of 26 hybrids rice grown in two location and two
season, 2012

Number of filled grains/panicle at:

Number of unfilled
grains/panicle at:

No.  Genotypes Batang Sukamandi Mean Batang Sukamandi Mean
DS WS DS WS DS WS DS WS

1. GMJ6/PK32  108.6 194.0 1725 1297 1512 613 374 286 583 46.4
2. GMJ7/PK99 1417 1844 1740 1167 1542 616 421 31.0 656 50.1
3. GMJ3/PK39  97.7  162.1 101.0 865 111.9 720 541 767 968 74.9
4. GMJ3/PK99 1156 308.0 1334 1182 1688 66.0 gp2 566 7738 70.1
5. GMJ3/PK35 1207 133.0 1654 1089 132.0 643 525 320 634 53.1
6. GMJ7/PK37 1087 1972 13141 1312 1420 549 384 284 432 46.2
7. GMJ7/PK33  109.0 199.0 1575 1105 1440 989 381 205 1049 65.6
8.  A7/PK99 1116 1653 1238 1240 1312 616 333 338 936 55.6
9.  A7/PK35 859  161.9 93.3 1025 1109 681 392 219 1122 60.3
10.  A7/PK37 161.0 170.4 73.4 1369 1354 749 529 120 786 54.6
11. A7/PK38 123.0 2049 1382 1107 1442 489 425 358 880 53.8
12.  A7/PK36 137.8 2012 1374 1204 1497 623 429 307 740 52.5
13.  A7/PK21 1735 2134 1985 1562 1854 745 385 287 711 53.2
14. GMJ3/PK40 1230 1403 1534 1128 1324 351 381 423 913 51.7
15.  A7/PK40 103.8 3022 1659 1092 1703 609 431 21.0 556 45.2
16. GMJ3/PK42 1235 137.1 95.4 985 1136 475 647 962 596 67.0
17.  A7/PK42 1465 1989  147.7 1102 150.8 400 424 487 1036 58.7
18. GMJ3/PK43  gg5  141.9 94.8 88.8 1035 620 530 997 819 74.2
19. GMJ3/PK97 1052 1280  104.4 951 1082 515 611 752 908 69.7
20. GMJ3/PK32 1095 132.7 67.7 106.8 104.2 545 647 812 773 69.4
21. A7/PK32 90.7 167.4 2638 1111 1582 51.0 337 462 619 48.2
22. GMJ7/PK40 1594 181.3 1413 1164 1496 403 287 207 788 42.1
23. GMJ6/PK36 1259 1857 82.7 150.9 136.3 71.7 7.7 181 106.1 65.9
24. GMJ6/PK38 11714 1713 92.7 1442 1313 893 312 189 1034 60.7
25. Hipal0 1258 1559 1498 1100 1354 30.7 231 125 439 27.6
26.  Ciherang 127.3 138.7  159.1 1414 1416 724 855 927 784 82.2

Mean 120.8  179.9 1353  117.3 138.3 60.6 47.3 427 80.0 57.6

Mean

(location) 150.3 126.3 53.9 61.4

Mean

(season) 128.12 148.6° 51.72 63.6°

LSD 5% 30.3  120.9 68.7 380 329 21.8 256 19.9 385 14.1

Cofficient

Variation (%)  15.3 41.9 27.9 19.8 302 212 345 291 297 31.4

Remarks: DS=dry season; WS= wet season; @ and " are mean of the character for dry and rainy season respectively
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Table 4. One-thousand grain weight and grain yield of 26 hybrids rice grown in two locations and two
seasons, 2012

1000-grain weight (g) at: Grain yield (t ha) at:
No. Genotypes Batang Sukamandi Mean Batang Sukamandi Mean
DS 'S DS ws DS WS DS WS

GMJ6/PK32  29.6 27.4 26.1 29.5 28.2 6.20 4.46 7.59 4.05 5.58
GMJ7/PK99  28.6 26.4 25.5 29.0 27.4 5.35 4.10 6.71 4.65 5.20
GMJ3/PK39  29.2 29.6 26.4 31.0 29.0 5.43 3.92 6.45 5.21 5.25
GMJ3/PK99  30.6 28.0 26.4 29.6 28.6 4.08 4.05 5.79 4.12 4.51
GMJ3/PK35  28.7 30.6 26.8 29.7 29.0 4.79 3.71 7.24 5.14 5.22
GMJ7/PK37  26.7 25.2 24.9 28.0 26.2 7.01 4.90 8.09 6.84 6.71
GMJ7/PK33  27.9 28.9 25.4 30.1 28.1 6.45 4.35 6.96 5.04 5.70

A7/PK99 28.0 25.5 25.0 28.4 26.7 7.01 4.24 7.93 6.34 6.38
A7/PK35 27.6 28.5 24.5 28.1 27.2 6.89 4.36 8.53 4.23 6.00
A7/PK37 25.6 27.6 24.9 27.8 26.5 6.65 5.98 9.04 7.34 7.25
A7/PK38 27.9 26.1 24.5 27.8 26.6 6.27 6.55 7.62 6.48 6.73
A7/PK36 25.9 26.0 25.0 29.2 26.5 7.56 4.78 8.63 6.47 6.86
A7/PK21 28.4 24.5 24.6 28.2 26.4 6.90 5.27 8.25 7.18 6.90
GMJ3/PK40  30.1 30.6 25.9 30.6 29.3 4.75 4.09 6.40 5.15 5.10
A7/PK40 25.9 271 25.1 27.9 26.5 6.95 7.34 8.53 7.85 7.67
GMJ3/PK42  31.0 30.5 26.8 29.6 29.5 4.91 3.20 6.21 5.06 4.84
A7/PK42 26.7 27.4 24.2 28.3 26.6 7.17 4.34 8.27 6.45 6.56

GMJ3/PK43  29.1 29.1 26.8 30.9 29.0 4.28 3.89 5.79 4.70 4.66
GMJ3/PK97  30.1 23.2 25.9 29.4 27.2 4.31 4.30 6.20 4.73 4.89

© B U O RrDN 2D ©O®N®OA N

20. GMJ3/PK32 29.0 294 268 299 288 427 374 605 620 507
21.  A7/PK32 257 258 265 296 269 609 769 853 468 6.75
22. GMJ7/PK40 279 274 247 309 276 6589 418 942 749 692
23. GMJB/PK36 272 286 243 275 269 532 448 601 640 555
24. GMJB/PK38 263 271 233 277 261 692 308 692 757 6.12
25.  Hipal0 273 268 263 280 271 707 434 808 660 652
26.  Ciherang 267 255 250 293 266 648 509 655 9.18  6.82

Mean 280 274 255 291 275 6.0 4.6 7.4 6.0 6.0

(I\l/lci:z:ion) 26.7 28.2 6.7 5.3

('\ggzgon) 27.72 27.3° 5.32 6.7°

LSD 5% 1.0 2.1 0.9 2.5 3.1 0.8 15 1.2 1.2 0.8

Cofficient

Variation 2.2 4.7 2.2 5.2 144 83 198 127 127 164

(%)

Remarks: DS=dry season; WS= wet season; 2 and ° are mean of the character for dry and rainy season respectively
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Table 5. Correlation coefficients among characters in Batang (under the diagonal) and Sukamandi (above

the diagonal)
Grain No. of prod. Panicle No. of filled No. of unfilled  1000-grain
Characters . - . g .
yield tillers/plant lenght grains/pan. grains/pan. weight
Grain yield 021~ -0.17 s 0.20” -0.25" -0.36"
No. of prod. o -
tilers/plant 0.21 -0.10"s -0.02"s -0.11 s -0.38
Panicle |enght 0.05" -0.01"s -0.18"s 0.27** 0.26**
No. of filled 0.12m -0.06 ™ 0.19" -0.43" -0.29”
grains/pan.
No. of unfilled 0.07" 0.04 " 0.02" -0.40" 0.41"
grains/pan.
1000-grain -0.32" -0.07 " 0.01m -0.24" 0.17"

weight

Remarks: ™ = Significant at 1% probability level; " = Non significant

The data on average yield revealed that
only one hybrid produced significantly higher
paddy yield than Ciherang (inbreed check and
popular variety) and Hipal0 (hybrid check
variety), namely A7/PK40 (Table 4). The average
yield of hybrids at ranged from 4.5 t ha’
(GMJ3/PK99) to 7.7 t ha' (A7/PK40). On the
average, A7/PK40 produced the highest yield (
7.7 t ha') compared to all check varieties and the
other hybrid rice, followed by A7/PK37 (7.3 t ha').
The yield advantage of hybrid rice over inbreed or
local varieties has already been reported by
several researchers (Akram et al., 2007; Satoto et
al., 2007; Akhter et al, 2007; Widyastuti and
Satoto, 2012).

Correlation and Path Analysis

Grain yield is a complex trait and highly
dependent on the other agronomic characters
(Hairmansis et al., 2010). All possible correlations
among the different characters for each location
were measured (Table 5). In Batang, grain yield
exhibited significantly positive correlation with
number of panicles per hill (r=0.21) and also
exhibited significantly negative correlation with
1000-grain  weight (r=-0.32). Panicle length
showed positive correlation with the number of
filled grain per panicle (r=0.19). While the number
of unfiled grains per panicle had a positive
correlation with 1000-grain weight (r=0.17).

In Sukamandi, grain yield also showed
significantly positive correlation with the number
of panicles per hill (r=0.21) and the number of
filled grains per panicle (r=0.20). Panicle length

revealed positive correlation with the number of
unfilled grains per panicle (r=0.27) and 1000-
grain weight (r=0.26). Meanwhile, the number of
unfilled grains per panicle had positive correlation
with 1000-grain weight (r=0.41). Similarly the
result of the study conducted by Akinwale et al.,
(2011) revealed that the number of panicles per
plant, panicle weight and the number of grains
per panicle were the most important yield
components.

Generally, the study conducted at two
locations revealed the same pattern of correlation
among different characters. Hence, intensive
selection on the positive side number of tillers per
plant and number of filled grains per panicle since
these characters showed positive correlation with
grain yield (Table 5).

Table 6 explains the details of agromomic
character effects on grain yield and its
relationship with each other in the determination
of rice yield. The two locations showed different
direct effects of agronomic traits on yield. Batang
has Latosol soil type and altitude 276 meters
above sea level; the path analysis showed that
the number of panicles per hill, panicle length,
and the number of unfilled grains per panicle had
significant positive direct effect on grain yield.
Meanwhile, Sukamandi which has Alluvial soil
type and altitude 16 m above sea level; the path
analysis result indicated that the number of
panicles per hill and the number of filled grains
per panicle had significant positive direct effect on
grain yield, with correlation value of 0.099 and
0.139 respectively.
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Table 6. Direct and indirect of yield-related traits

Direct and indirect effect

Characters No. of Panicle No.of filled  No. of unfilled  1000-grain  Total Effect
panicles/hill lenght grains/panicle grains/panicle weight
Location: Sukamandi
No. of
panicles/hill 0.099 0.007 -0.003 0.005 0.107 0.315
Panicle
lenght -0.010 -0.071 -0.025 -0.012 -0.075 -0.264
No. of filled
grains/panicle -0.002 0.013 0.139 0.020 0.082 0.389
No. of unfilled
grains/panicle -0.011 -0.019 -0.059 -0.047 -0.118 -0.300
1000-grain
weight -0.037 -0.019 -0.040 -0.019 -0.284 -0.683
Location: Batang
No. of
panicles/hill 0.194 -0.001 0.001 0.004 0.021 0.413
Panicle
lenght -0.003 0.051 -0.004 0.003 -0.002 0.096
No. of filled
grains/panicle -0.011 0.010 -0.019 -0.041 0.070 -0.011
No. of unfilled
grains/panicle 0.008 0.001 0.008 0.102 -0.051 0.169
1000-grain
weight -0.014 0.000 0.005 0.018 -0.287 -0.565
Information on the contribution of each ACKNOWLEDGEMENTS

agronomic character to grain yield is very useful
for breeders as the indirect selection of grain
yield during the early generation before
conducting replicated yield trials (Samonte et al.,
1998). However, this study also showed high
residual effect coefficient, namely 0.908 and
0.927, which indicated there were other
variables which determined rice grain yield and
had not been explained in this experiment.
Further studies are required to elucidate the
relationship between the grain yield and the
other morpho-physiological traits.

CONCLUSION AND SUGGESTIONS

From the research, it is concluded that
among F1 hybrids rice, the identified superior
performing hybrids A7/PK37 and A7/PK40
which have good performance for mean yield
and its component are also resistant to BLB
strain Ill. Based on correlation and path
analysis, the number of panicles per hill and the
number of filled grains per panicle could be used
as selection criteria for yield in hybrid rice.

The authors would like to express their
profound gratitude to the Indonesian Center for
Rice Research under IAARD Ministry of
Agriculture, the Republic of Indonesia, for
funding and use of its facilities.
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