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Abstract 
The experiment to study stability and adaptability genotype of hibrid rice in Bandung  and  
Tasikmalaya was conducted at two different location at Jelekong Village Baleendah Bandung 
Regency and at Arjasari Village Leuwisari Tasikmalaya Regency. The altitude of Baleendah 
Bandung Regency was 650 meter above sea level and Leuwisari Tasikmalaya Regency was 450 
meter above sea level.  The experiment was arrange randomize block design was used as 
experimental design with 9 genotype and 3 replicated. The factors which is 9 genotypes of hybrid 
rice namely genotype SW-907, SW-804, SW-902, US-915, SW-82, SW-923, Intani-2, SL 8 SHS, SHS 
04 WM. Result of the experiment showed that whole genotype are A = SW-907, B = SW-804, C = SW-
902, D = US-915, E = SW-82, F = SW- 923, G = WM 4 SHS, H = SL 8 SHS, dan I  =  Intani 2 for plant 
height, number of productive tillers, penicle length, number of grains per panicle, number of filled 
grain per panicle,1000 grain weight, and grain yield per plot, are unstabil and inadaptive in Bandung 
and Tasikmalaya.  

 

Keywords: Stability, Adaptability, Hybrid Rice 
 
 
  
 

INTRODUCTION  

According to data from the Central Bureau of Statistics (2017), import rice in 
Indonesia equal 1.2 million tons from January to November 2016. These data increase 
110.66% (630.38 million tons) if compared with the same period last year equal 
569.62 (Kompas.com, 2016).  Rice production is a strategic action because it can 
strengthen national food security. Efforts to achieve this food security on the one hand 
will help the government to reduce rice imports and on the other hand will increase 
farmers' income. Various packages of rice cultivation technology continue to be 
developed to achieve these efforts. One such effort is the provision of hybrid varieties 
of high yield, tolerant to extreme environments, stable and adaptive to the 
environment in which the variety is cultivated. 

Hybrid rice with a yield potential of 10% - 25% higher than inhybrid varieties 
is an alternative in supporting government programs towards rice self-sufficiency. 
Assembling of new improved varieties through a series of crosses requires genotypes 
that have wide genetic variability. Hybrid rice is the result of crossbreeding of two 
mains that are able to show their superiority (heterosis effect), especially the potential 
yield. Plant breeding programs realy heavily on genetic variability as a source of 
elders. Without genetic variability required, the efficiency and effectiveness of plant 
breeding programs is very low. Genetic variability can be obtained from local varieties, 
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national superior varieties, introduction lines, experimental lines and wild relatives of 
plants. The introduced strains are not always expressed or produce higher yields in all 
environmental conditions. 

Hybrid rice produced in the countries of Vietnam, China, India are widely 
introduced to Indonesia such as SW-907, SW-804, SW-902, US-915, SW-82, SW-923, 
SL 8 SHS, WM 04 SHS . The hybrid rice is adaptive in the country of origin with high 
yield potential, but it is not yet known whether it is stable and adaptive and has high 
yield potential in Indonesia, therefore it is necessary to test in various environments. 
The magnitude of the interaction between genotype and environment can be used to 
measure the stability and adaptability of a genotype that reflects the ability of plants to 
survive and multiply in various environments (Nor and Cady, 1979; in Djaelani et al., 
2001). 

Several hybrid rice development sites in West Java include Tasikmalaya and 
Bandung regencies with different biogeophysical conditions. Therefore testing needs 
to be done at these two locations. 
 
Based on the background, can be formulated problems to be studied in research, are: 
1. Are there any stable hybrid rice genotypes in Tasikmalaya district and in Bandung 

regency. 
2. Is there any hybrid rice genotype adaptive only in Tasikmalaya district only or 

adaptive only in Bandung regency only (location specific) 
This study aims to study the stability and adaptability of several hybrid rice genotypes 
in two different locations in Tasikmalaya and Bandung districts 
 
 

The results of the research are expected to enrich the scientific repertoire in 
the field of agriculture, especially in the field of Agrotechnology related to information 
about the stability and adaptability of hybrid rice genotype which is very important to 
know as a reference in determining the direction of breeding program; and as a useful 
source of information for agencies and related agencies in an effort to increase rice 
production through the utilization of hybrid rice genotypes. 

Bibliographic information generally indicates an interaction between the 
genotype by environment (G × E), both information and research results abroad, as 
well as the results of studies in Indonesia. The studies, among others carried out by 
Finlay and Wilkinson (1963), Allard and Bradshaw (1964), Eberhart and Russell 
(1966), Freeman and Perkins (1971), Baihaki et al. (1976), and Asay et al. (2001) in 
AchmadBaihaki and NoladhiWicaksana (2008) indicate the interaction of genotype 
with the environment. 

According Baihaki and Wicaksana (2008), genotype interaction with 
environment information is very important for countries such wide variability 
biogeophysic in Indonesia. The breeder may utilize specific environmental contents in 
the policy of determining the application of regional policy of distribution of a new 
superior variety. In this case there are two alternatives, namely: (1) release new 
varieties with high yield potential for wide spatial range (wide adaptability), (2) 
releasethe new varieties with high yield potential at region Grows specific (specific 
environmental specificity). The term wide adaptability is synonymous with stability 
and specific adaptability identical to adaptive. 

The benefits to be gained are whether a region-specific superior variety can be 
released, including: (1) efficient use of funds and time, (2) multiplying new improved 



 

 

varieties, (3) nationally productivity will increase and by itself (4) will suppress the 
price of the seed, (5) will form "regional buffering" which is indispensable to reduce 
the spread of plant pests or diseases, (6) provide an alternative choice of varieties 
sufficient for farmers, (7) exploit the potential of natural wealth well, and (8) 
encourage sustainable agricultural development (Baihaki and Wicaksana, 2008). 

The analysis of adaptability to Baihaki and Wicaksana research data, during the 
2003 planting season, based on the Eberhart-Russell (1966) stability analysis for 
spatial environmental indexes, showed that six of the tested genotypes were not 
widely adapted in the eight test sites. However, genotype 3 tends to approach broad 
adaptation with the coefficient of regression value close to one and the standard 
deviation coefficient of regression close to zero. The yield per hectare of these six 
genotypes is quite high, ranging from 2.54 t.ha-1 to 3,99 t.ha-1. (AchmadBaihaki and 
NoladhiWicaksana 2008). 

Based on the definition of stability and adaptability of a genotype used in this 
study (Eberhart and Russell, 1966) in AchmadBaihaki and NoladhiWicaksana (2008), 
the results of a study conducted by Harsanti et al. (2003) at 20 rice strains in 20 
environments (sites), there were only two lines showing extensive adaptability, ie, S-
3388-Id-PN16-2 strains (b = 1.03 b S = 0.27) and IR lines 64 (b = 1.01, b S = 0.08). The 
research was conducted in a very wide range of locations, ranging from North 
Sumatra, West Sumatra, Jambi, South Sumatra, Banten, West Java, Central Java, 
Yogyakarta, Bali, NTT, NTB, South Kalimantan, and South Sulawesi. The average yield 
of these 10 strains ranged from 5.86 t.ha-1 to 6.62 t.ha-1. The low number of widely 
adapted varieties and neglected narrow-adapted varieties, as well as the low number 
of newly released superior varieties, can illustrate the low efficiency and effectiveness 
of the superior varieties release process in the country. This will be overcome if the 
region-specific superior varieties are also taken into account in the release policy of 
varieties, thus reducing the cost and time that has been wasted. 

Genotype interaction with the environment in plants is a real phenomenon. 
The wide adaptation variety (superior adaptability) is superior and released in 
number slightly compared with the number of genotypes tested. In addition to broad 
adaptation varieties, region-specific superior varieties are recommended to be 
released to improve the efficiency and effectiveness of new improved varieties release 
process, establish regional buffering, and increase the number of superior varieties of 
crops so farmers will get alternative options and lower seed prices. 

A common way to recognize an ideal strain is to test a set of expected lines in 
some environmental conditions. Based on the results of variance analysis will be 
known whether or not the interaction between genotype and the environment. If there 
is no interaction between the genotype and the ideal lineage environment it will be 
very easy to do, ie by choosing a strain with the highest average yield. However, if an 
interaction between the genotype and the environment will make it difficult in the 
selection of an ideal strain that can adapt and stabilize in all environments because the 
highest yield on a strain is not necessarily the highest result in different environments. 
The interaction between genotype and environment is crucial in determining the 
stability and adaptability of a strain. 

If varieties that are adaptive  to a particular environment are desired, strains 
that interact very clearly with the environment must be obtained. Conversely, if 
desired cultivars that are stable or widely adapted then should be obtained strains 
that do not or less interact with the environment (Satoto and Suprihatno, 1996). 



 

 

The results of Satoto and Suprihatno (1996), stable hybrid rice based on stability 
analysis were hybrid IR54752 A x IR46R, IR54752 ax IR 21916 and IR54752A x 
IR19392 because they had higher yield averages than IR 64 with bi values approaching 
1 (one ). Such hybrids are responsive to environmental variations similar to the 
average of genotypes tested, meaning they have a fairly stable stability. Hybrid 
IR54752A x IR19058-107-1, IR54752A x Krueng Aceh, and IR54752A x Sadang have bi 
values greater than 1 (one) so that the three hybrids have responses to environmental 
variations above the average genotype tested. The three hybrids are hybrids that are 
location specific or can be classified on unstable hybrids. This means that in an 
environment that is less suitable hybrids it will give low results but once get good 
environmental support it will give high results. 
 
Based on the above-mentioned thinking, the hypothesis can be determined as follows: 
1. There are several stable hybrid rice genotypes in Bandung and Tasikmalaya 
regencies. 
2. There are several hybrid rice genotypes that are adaptive in Bandung regency and 
in Tasikmalaya district. 
 
 
RESEARCH METHOD  

The experiment was conducted by using the experimental approach in two 
different locations, namely Arjasari Village, Leuwisari Sub-district, Tasikmalaya 
Regency with altitude 450 m above sea level and in Jelekong Village, Baleendah Sub-
District, Bandung with altitude 650 m above sea level. 
The materials used in the experiment included hybrid rice seeds of 9 genotypes, 
namely; Genotype SW-907, SW-804, SW-902, US-915, SW-82, SW-923, Intani-2, SL 8 
SHS, WM 04 SHS, Urea fertilizer (45% N), SP 36 (36% P2O5), KCl (56% K2O), Furadan 
3 G, Matador 50 EC, Dithane M 45 80 WP and Agrep 25 WP. 

The tools used include hand tractor, hoe, handsprayer, cored, bucket, with 
measuring instrument such as 5 kg weight scale and measuring cup, meter, wet ball-
ball thermometer, and treatment plank, and stationery. The experimental approach 
using Randomized Block Design (RBD) is a simple one-factor pattern, ie several hybrid 
rice genotypes replicated three times. Each replication consisted of 9 treatment of 
hibdride rice genotypes placed randomly on experimental patches measuring 5.0 mx 
3.0 m = (15 m2).  

Variables in the study consist of independent variable (Independent Variable) 
and dependent variable . The independent variable, ie the treatment of several hybrid 
rice genotypes consisting of nine levels with the operationalization of variable types is 
presented in Table 1. 

The dependent variable is in the form of hybrid rice genotypes response. The 
response variable is used to answer the hypothesis so that the data is analyzed using 
statistical analysis. 

The main response modifiers for yield power characteristics were performed 
on 5 (five) sample plants in the form of clumps present in the plot of 5.0 mx 3.0 m. To 
obtain yield per plot and yield conversion per hectare observation of all crops in the 
experimental plot. 

 
 



 

 

Table 1. Operationalization of Independent Variables and Dependent Variables 
Variable Type Sub Variable Indicator Variable 
Dependent Variable Hybrid Rice Genotypes A = Genotype SW-907 

B = Genotype SW-804 
C = Genotype SW-902 
D = US-915 Genotype 
E = Genotype SW-82 
F = Genotype SW-923 
G = WM 4 SHS genotype 
H = Genotype SL 8 SHS 
I = Intani-2 Genotype 
 

Independent Variable Yield Component 1. Plant height 
2. Long panicle 
3. Number of productive 
tillers per hill 
4. Number of grains per 
panicle 
5. The number of grain 
content per panicle 
6. Weight of 1000 grains  
 

 Yield of Plant Results of Crop Unhulled 
harvest 
 

 
Primary data were obtained by measuring simple sample random sampling. 

The sample size is 5 plants in each plot and the number of plants per plot is 240 
clumps of plants. 
 
The research hypothesis is as follows: 
H0: u1 = u2 = u3 =. . . . . . . Un 
H1: u1 ≠ u2 ≠ u3 ≠. . . . . . . Un 
Or at least a pair of different treatments. 
 

The observed data were analyzed by combined analysis. Stability was 
calculated using Eberhart and Russell (1966) analysis models with the following linear 
equations: 
Yij= mi + biIj + dij 
(I = 1,2,3, ....., t and j = 1,2,3, ....., s) 
Where : 
Yij = average i curve in j environment 
mi = average i strain in all environments 
Bi = regression coefficient of the i strain of the environmental index 
Ij= environmental index, ie the mean deviation of all strains in an environment from 
the general average, is derived from: 
 Ij = 
Dij = regression deviation for i line in j environment 
 



 

 

The parameters used to measure the stability are the regression coefficients 
(bi) and the deviation of the varieties of regression (SDi). The regression coefficient is 
the appearance of each strain in different environments against the average 
environment for all genotypes. A strain is said to be stable if it has one regression 
coefficient (b = 1) and the deviation of the regression is not significantly different from 
zero. 
 

RESULTS AND DISCUSSION  

The general condition of cultivation between the two research sites of Bandung 
and Tasikmalaya has differences. Village Jelekong District of Baleendah Bandung 
Regency is located at an altitude of 650 meters above sea level, has a rainfall type C 
(slightly wet), while the village Arjasari the District LeuwisariTasikmalaya district has 
an altitude of 450 meters above sea level with precipitation type D (Medium). 

Pests and diseases attacking rice cultivation in these two locations do not 
disrupt the experimental situation. Generally pests that attack the experimental crops 
are aphis planthoppers. Pests can be controlled by application of insecticides Score 
with 2.00 ml concentration of L-1 solution and diseases that attack rice plants trial is 
BLB. To control the use of pesticides disease Dithane M 45 80 WP and WP Agrep 25 
with a concentration of 2.00 ml of L-1 solution. Preventive measures for pest control 
nematode species used Furadan 3 G by means of sowing the crop land. 

Weeds that grow in the rice during the trial is a weed of species of grasses such 
as "jajagoan" (Echonochloavulgari) and broad-leaved weeds such as "babadotan" 
(Ageratum conyzoides), wild amaranth (Amaranthusspinosus). Weed control is done 
by mechanical means by using a hoe. Damage to crops due to weed infestation or pest 
attack is still within tolerable limits, so that the implementation of the trial can 
continue. 

In this study also conducted observation of age 50% interest and harvest age as 
shown in the following table: 
 
Table 2. Age Data 50% Flowering and Harvest Age 9 Rice Genotype in Bandung and 

Tasikmalaya 
Genotype Age Genotype 50% 

Flowering (Day after 
Planting) 

Harvest Age 
(Day After Planting) 

 
Bandung Tasikmalaya Bandung Tasikmalaya 

A = SW-907  
B = SW-804 
C = SW-902 
D = US-915 
E = SW-82 
F = SW-923 
G = WM 4 SHS 1 
H = SL 8 SHS 
I = Intani-2 
 

78 
68 
68 
85 
78 
78 
78 
78 
78 

 

79 
68 
68 
85 
75 
80 
78 
85 
78 

122 
113 
113 
134 
122 
129 
125 
127 
125 

 

121 
113 
115 
139 
122 
130 
125 
129 
125 

 



 

 

Based on the above table shows that the harvest age of 9 rice genotype each 
additional day. It is suspected that environmental factors have an effect on the 
genotype of the rice. Environmental factors that are very influential on the age of 
harvest and flowering is the condition of water. During the experiment, there was rain 
for 7 days causing the water condition in the crops to be available and flooded. This 
condition encourages vegetative vegetation to become longer. 

Superior rice varieties are generally mature (105 - 125 days), whereas local 
rice varieties are old or long (150-180 days). The observed age of 50% flowering and 
harvest age (physiological ripening) of the 9 genotypes tested as listed in Table 3 
showed the shortest or most moderate (113 days) SW-804 and SW-902 genotypes and 
the longest US-915 genotype (134 days) compared with other genotypes. 
The observed age of 50% flowering and harvest age of the 9 genotypes tested as listed 
in Table 4 showed the shortest or most moderate (113 days) SW-804 genotype and 
the longest US-915 genotype (139 days) Compared with other genotypes 

In addition to the above, the supporting observations in this experiment 
include qualitative characters consisting of 13 indicators of variables using standard 
standards from UPOV (Union internationalepour la Protection des 
ObstentionVegetalis) or International Union of Plant Variety Protection, including: 
crop shape, leg color , Stem color, stem strength, leaf ear color, leaf tongue color, leaf 
color, leaf face, leaf position, flag leaf, grain shape, grain color and hair loss. The results 
of observation of the leaf character indicated in Table 5 can be recommended for a 
temporary description of the un-released genotypes. Genotype G (WM 4 SHS), H (SL-8 
SHS) and I (Intani 2) morphological observations are similar to those listed in the 
description and are varieties that have been released by the National Seed Agency. 

The results of observation of qualitative character of several rice genotypes 
tested showed variation in plant shape, leaf blade, grain shape, grain color and grain 
loss. The SW-923 genotype has a standing grove of trees that form an angle of> 300 
and <450, so the morphology of the plant form is exposed. Other genotypes have a 
rectangular angle of less than 300. The angle of the leaf blade on the SW-923 genotype 
is 450 and the other genotype is less than 300. The genotype US-915 has a moderate 
grain form (the ratio of grain length and width between 2.1-3 , 0), while the other 
genotype has a slender grain shape (greater than 3.0). The grain color in the SW-82 
genotype is yellow clean, while the other genotype is yellow straw. The level of hair 
loss varies from difficult, moderate and easy, this is based on the easy size of grain 
falling out when the panicle is grasped by hand. The loss criteria is calculated from the 
percentage of unhulled grain, difficult if the level of loss is <25%; While if 25-50%; 
Easy if> 50%. 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Table 3. Qualitative Character of Hybrid Rice Genotypes in Bandung Regency and 
Tasikmalaya Regency 

Qualitative 
Character 

A (SW-
907) 

B (SW-
804) 

C (SW-
902) 

D( US-
915) 

E (SW-
82) 

F(sw-
923) 

G (WM4 
SHS) 

H (SL8 
SHS) 

I (Intani 
2) 

Crop shape Upright Upright Upright Upright Upright Upright Upright Upright Upright 
Foot color Green Green Green Green Green Green Green Green Green 
Stem color Green Green Green Green Green Green Green Green Green 
Leaf ear 
color 

Colorless Colorless Colorless Colorless Colorless Colorless Colorless Colorless Colorless 

Leaf tongue 
color 

Colorless Colorless Colorless Colorless Colorless Colorless Colorless Colorless Colorless 

The color of 
the leaf 

Green Green Green Green Green Green Green Green Green 

Surface of 
the leaf 

Rugged Rugged Rugged Rugged Rugged Rugged Rugged Rugged Rather 
Rugged 

Leaf 
position 

Upright Upright Upright Upright Upright Upright Upright Upright Upright 

Leaf blade Upright Upright Upright Upright Upright Upright Upright Upright Upright 
Shape of 
Grain 

Slim Slim Slim Medium Slim Slim Slim Medium Medium 

Color grain Yellow 
straw 

Yellow 
straw 

Yellow 
straw 

Yellow 
straw 

Yellow 
straw 

Yellow 
straw 

Yellow 
straw 

Yellow 
straw 

Yellow 
straw 

Loss grain Medium Easy to 
loss 

Difficult Medium Medium Medium Medium Medium Medium 

 
Thus the characteristics of plant shape, leaf blade, grain shape, grain color and 

grain loss have a chance to be used as marker or morphological marker on rice plants. 
In general the appearance of all qualitative characters observed in Bandung 

and in Tasikmalaya not much different. This indicates that this qualitative character is 
more controlled by genetic factors than the environment, meaning that the 
environment has very little effect on the appearance of the characters. Thus the 
characters are stable and does not change its appearance either in Bandung or in 
Tasikmalaya. 

The main observations were observations whose data were tested statistically 
include: plant height, number of productive tiller per hill, panicle length, number of 
grains per panicle, number of grain per panicle, weight of 1000 grains, and yield of dry 
grain harvest per plot. 

Based on the analysis of Finlay-Wilkinson stability, the average value and 
parameter value of stability correlation coefficient (bi) and regression deviation (SDi) 
for plant height, number of productive tiller per hill, Number of grain per panicle, 
number of grain of fill per panicle, weight of 1000 grains, and yield of dry grain harvest 
per plot in Table 3. From the table seen that all characters observed in all genotypes 
tested unstable both in Bandung and Tasikmalaya, so Not in accordance with the 
initial hypothesis. The instability of the character is indicated by the bi<1 or bi> 1. The 
stable character has bi = 1. According to Finlay and Wilkinson (1963) the bi<1 
indicates that the plant has above-average stability and is a specially adapted genotype 
In marginal environments, meaning that with environmental changes, the genotype 
gives only slight changes to the results and bi> 1 values which means the characters 
are unstable and the genotype is adaptable in the optimal environment. 

The instability of all the observed characters including the resultant character 
is suspected because the characters are influenced by the genotype interaction with 
the environment because the controller of the quantitative control character consists 
of many genes or multigenic characters meaning many genes play a role in controlling 
the nature of the outcome and each gene is small and Is cumulative. According to 
Jalaludin et al (1993) in Emi Nurbayanti et al (2002) control gene results always lie on 
different chromosomes so breeding programs to obtain high and stable results are 



 

 

very difficult to implement. However, although it is very difficult to implement the 
stability of the results is not impossible to get because according to Allard and 
Bradshaw (1964) in Ni'amullah et al (2002) factors causing the stability of the 
genotype results are not known clearly, it is suspected that the mechanisms of 
individual and population buffer are the contributing factors. Stability mechanisms in 
general can be grouped into four things: genetic heterogeneity, component component 
compensation, stress tolerance and rapid recovery of resources. 
 
Table 4. Average plant height, number of productive tillers, panicle length, number of 

grains per panicle, number of grain contents Per panicle, weight of 1000 
grains, and yield of dry grain harvest per plot 9 Genotip of Hybrid Rice in 
Bandung and Tasikmalaya and Stability Parameters. 

Geno
types 

Plant Height Number of 
Puppies 

Productive 

Length of 
Panicle 

Number of 
Grain per 

Panicle 

Number of Fill 
Grain per 

Panicle 

Weight 1000 
Grains 

Dry Grain yield 

 Rat
a-
rat
a 

(b

i) 
(S
Di

) 

Ra
ta-
rat
a 

(b

i) 
(S
Di

) 

Ra
ta-
rat
a 

(bi) (S
Di

) 

Rat
a-
rat
a 

(b

i) 
(S
Di

) 

Rat
a-
rat
a 

(b

i) 
(S
Di

) 

Ra
ta-
rat
a 

(b

i) 
(S
Di

) 

Ra
ta-
rat
a 

(b

i) 
(S
Di

) 

A = 
SW-
907  
 

11
0.9
7 

0.
8
9 

0.
00 

21.
42 

0.
2
4 

0.
00 

23.
97 

-
2.2
9 

0.
00 

19
1.1
2 

-
0.
6
7 

0.
00 

14
5.3
0 

0.
3
9 

0.
00 

22.
31 

-
0.
0
4 

0.
00 

13.
97 

0.
4
8 

0.
00 

B = 
SW-
804  
 

10
8.2
0 

1.
4
8 

0.
00 

20.
62 

0.
8
9 

0.
00 

23.
01 

8.8
8 

0.
00 

20
5.9
5 

-
0.
6
3 

0.
00 

15
6.9
6 

0.
3
2 

0.
00 

22.
31 

1.
2
8 

0.
00 

14.
68 

0.
9
3 

0.
00 

C = 
SW-
902  
 

10
6.7
0 

1.
8
1 

0.
00 

19.
93 

0.
2
5 

0.
00 

22.
90 

13.
26 

0.
00 

20
7.7
6 

-
0.
3
7 

0.
00 

15
7.8
0 

0.
3
2 

0.
00 

23.
62 

-
0.
3
7 

0.
00 

14.
10 

0.
9
6 

0.
00 

D = 
US-
915  
 

11
3.2
8 

0.
3
7 

0.
00 

22.
70 

2.
0
6 

0.
00 

23.
18 

2.1
4 

0.
00 

19
6.8
4 

9.
8
2 

0.
00 

15
4.9
7 

5.
0
0 

0.
00 

22.
75 

-
3.
0
5 

0.
00 

17.
02 

1.
7
4 

0.
00 

E = 
SW-
82  
 

11
7.5
8 

1.
6
2 

0.
00 

21.
80 

1.
4
9 

0.
00 

25.
03 

1.5
6 

0.
00 

20
6.9
7 

2.
5
1 

0.
00 

15
9.5
5 

1.
7
8 

0.
00 

20.
14 

1.
0
3 

0.
00 

16.
12 

1.
2
1 

0.
00 

F = 
SW-
923  
 

11
5.3
3 

0.
9
7 

0.
00 

20.
85 

0.
5
3 

0.
00 

25.
10 

0.0
7 

0.
00 

20
7.8
8 

-
0.
6
1 

0.
00 

15
8.4
1 

0.
3
2 

0.
00 

25.
31 

0.
9
1 

0.
00 

16.
55 

1.
1
2 

0.
00 

G = 
WM 
4 
SHS  
1 
 

10
4.8
5 

1.
1
2 

0.
00 

21.
45 

1.
1
5 

0.
00 

18.
60 

-
5.4
2 

0.
00 

18
7.9
8 

1.
4
7 

0.
00 

14
3.5
2 

1.
1
4 

0.
00 

24.
98 

0.
2
1 

0.
00 

14.
52 

1.
1
1 

0.
00 

H = 
SL 8 
SHS  
 

10
0.5
0 

0.
9
0 

0.
00 

22.
22 

1.
0
5 

0.
00 

19.
86 

-
11
2.3
6 

0.
00 

17
9.1
5 

-
2.
5
2 

0.
00 

13
5.1
6 

-
0.
6
0 

0.
00 

26.
48 

2.
2
3 

0.
00 

13.
88 

0.
5
7 

0.
00 

I = 
Intan
i-2  
 

10
0.8
0 

-
0.
1
7 

0.
00 

21.
50 

1.
3
4 

0.
00 

23.
48 

3.1
6 

0.
00 

19
3.8
6 

0.
0
0 

0.
00 

14
6.4
1 

0.
3
2 

0.
00 

27.
73 

6.
8
1 

0.
00 

12.
65 

0.
8
9 

0.
00 

Description: bi = correlation coefficient 
                       SDi = regression deviation 
 

In this connection stability is defined as a genotype that has genetic 
heterogenity to avoid large yield changes in different environments. This mechanism 
arises from the result of collaboration of different (heterogeneous) genes contained in 
the genetic makeup of a strain. This is understandable since results are the product of 
the various components of the outcome and the component of the outcome itself is the 
product of the genes. With the variety of products produced by a strain due to the 



 

 

heterogeneity of the strain, the reduction of the yield from one component will be 
replaced by the other components, and as a result will result stability. The nine 
genotypes studied were hybrid strains in which the individual population was uniform 
or homogenous, making it very difficult to stabilize, especially stable in yields in 
various environments. 

Adaptability of a character in view of the real or not the interaction between 
the genotype and the environment. If the genotype interaction with the real 
environment means that the character is adaptive, otherwise if the interaction 
between genotype and its environment is not real then the character is not adaptive. 
Based on Finlay-Wilkinson's combined analysis, calculation result of F arithmetic and 
F interaction tables of high plant character genotypes, number of productive tillers, 
panicle length, number of grains per panicle, number of grain per panicle, weight of 
1000 grains, and dry grain yield Which is displayed in the following table: 
 
Table 5. Value of F Count and F Table of genotype interaction with environment Nine 

Hybrid Genotypes in Bandung and Tasikmalaya 
Character Fcount  

Plant height  0.22tn 2.23 
Number of Productive Tillers  7.60 ** 2.24 
Length of Panicle 3.57 ** 2.24 
Number of Grain per Panicle 1.61tn 2.24 
Total Grain of Content per Panicle 0.22tn 2.23 
Weight of 1000 grains 0.22 tn 2.23 
Weight of Dry Harvest  0. 22 tn 2.23 
Description: ** = is really segnificant 
Tn = no significant 
 

For the weight of Dry Harvest the interaction between genotype and its 
environment is not significantly different, it means that all tested genotypes are not 
adaptive either in Bandung or Tasikmalaya. This is reinforced by the value of the 
interaction of plant height characters, the number of grains per panicle, the number of 
grain per panicle and the weight of 1000 grains that is not real either, although there 
are two characters that have the value of interaction between the genotype with the 
real environment ie the number of productive tillers and long panicle . The number of 
productive tillers and panicle length has no significant correlation with the results. 
This means if the number of productive tillers a lot but if the panicle not long and the 
number of grain contents slightly, then not optimum yield. 

In general, the characteristics  weightof dry harvest are strongly influenced by 
the environment, meaning that the environmental effect is very real to the results. 
However, in this research, the value of interaction between genotype and non-tangible 
environment is supported by the character interaction value that has correlation with 
the result that is the character of plant height, the number of grain per panicle, the 
number of grain per panicle and the weight of 1000 grains that is not real also. This 
condition illustrates that the diversity of plant height, number of grains per panicle, 
the number of grain per panicle and the weight of 1000 grains among the strains 
tested is due to genetic differences in the strains and the environment in which they 
grow, while the interaction of strains with the environment The effect is very small. 

This is allegedly because the environment where it grows in both testing sites 
to nine hybrid rice genotypes namely Bandung and Tasikmalaya regencies are 



 

 

relatively the same. The type of rainfall in Bandung regency is Type C (slightly wet) 
with rainfall during research ranging from 54 mm - 317 mm and height 650 mdpl. The 
type of rainfall in Tasikmalaya district is Type D (medium) with rainfall during 
research ranging from 80 mm - 577 mm and height of 450 mdpl. The need for hybrid 
rice in the tropics during the dry season ranges from 427 mm - 511 mm 
(DidiekSetiobudi, 2008). Rainfall during the research in Bandung regency does not 
meet the range of hybrid rice needs in general, but through technical cultivation and 
irrigation techniques, the water needs can be fulfilled. According Kasno (1986) in Emi 
Nurbayanti et al (2002) explains that if the interaction of genotype with a small 
environment then the relative appearance ratings of a genotype from one location to 
another relatively the same. 
 
 
CONCLUSION  

Based on the results of research and discussion that has been described in the 

previous, it can be concluded : 

1. There is no stable hybrid rice genotype in Kab. Tasikmalaya and in Kab. Bandung 

except for the character of the number of productive tillers and long panicles. 

2. There is no adaptive hybrid paddy genotype in Kab. Tasikmalaya and in Kab. 

Bandung.  
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ABSTRACT 

Experiments to study the stability and adaptability genotype of 

hybrid rice were conducted in two locations in West Java: 1. the 

Jelekong Village Baleendah Bandung region, 2. the Arjasari Village 

Leuwisari Tasikmalaya region. The altitude of the Baleendah 

Bandung region is 650 and that of the Leuwisari Tasikmalaya 

region is 450 meters above sea level. The experiments were 

arranged in a randomized block design and used with 9 genotypes 

and 3 replications. The 9 genotypes of hybrid rice are SW-907, SW-

804, SW-902, US-915, SW-82, SW-923, Intani-2, SL 8 SHS, and 

SHS 04 WM. The result of the experiment showed that the whole 

genotypes  A = SW-907, B = SW-804, C = SW-902, D = US-915, 

E = SW-82, F = SW- 923, G = WM 4 SHS, H = SL 8 SHS, and I  =  

Intani 2 measured the height of the plants, the number of productive 

tillers, the length of the panicles, the number of grains per panicle, 

the number of filled grains per panicle, the weight of 1000 grains, 

and the grain yield per plot, and were unstable and unadaptive in 

Bandung and Tasikmalaya. 
 

 

Contribution/ Originality 

This study significantly contributes to provide recommendations about rice varieties that are 

adaptive/ suitable for certain regions, such as Indonesia. Information about the stability of 

genotype and genetic interaction x environment is very important to know in determining the right 

variety or strain planted in an environment. It is expected to be able to obtain lines of hope that 

adapt well in certain environments and are stable in some environments. 
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1. INTRODUCTION  
 

According to Central Bureau of Statistics (2017), 1.2 million tons of rice imported from Indonesia 

were recorded from January to November 2016. It is an increase of 110.66% compared to the same 

period last year. 

 

Rice production is strategic, because it can strengthen national food security. Efforts to achieve 

this food security on one hand will help the government to reduce rice imports and on the other 

hand increase farmers' income (Acuña et al., 2008; Bose et al., 2012; Wireko-Manu & Amamoo, 

2017).  Ratna and Ishaq (2011) evaluated the performance and yield of some varieties of rice in the 

district of Karawang. The results showed a very real difference among the varieties for all 

characters except the leaf color index. The result parameters were: Ciherang has the highest plants 

(97.59cm), Inpari-7 has a number of productive tillers and the heaviest weight of 100 grains 25 

tillers/clump and tonnes ha-1 2.8 grams), and the number of empty grains - 23 grains/panicle). St. 

Bagendit has the highest number of pithy grain reaching 183 grains/panicle. The Silugonggo 

variety has the shortest harvest age, but is not resistant to stems brown plant hopper (almost had a 

crop failure). St. Bagendit has the highest dry grain harvest (8.10 tonnes ha-1) followed by 

Ciherang (8.08 tonnes ha-1), Inpari-13 (8.07 tonnes ha-1), Inpari-7 (7.52 tonnes ha-1), Inpari 10 

(6.71 tonnes ha-1), and Silugonggo (2.05 tonnes ha-1). 

 

Various pieces of rice cultivation technology continue to be developed to achieve these efforts. 

One such effort is the provision of hybrid varieties of high yield, tolerant to extreme environments, 

stable, and adaptive to the environments in which they are cultivated. 

 

Hybrid rice with a yield potential of 10% - 25% higher than not hybrid varieties is an alternative to 

supporting government programs for rice self-sufficiency. According to Yuniati (2011) there are 

44 hybrids yielding higher heterosis than that of the checked variety (Ciherang). 

 

The new varieties improved through a series of crosses require genotypes that have wide genetic 

variability. Hybrid rice is the result of crossbreeding two mains that show heterosis, especially 

potential yield. Plant breeding programs heavily rely on genetic variability as a source of elders. 

Without the required genetic variability the efficiency and effectiveness of plant breeding 

programs will be very low. Genetic variability can be obtained from local varieties, national 

superior varieties, introductory lines, experimental lines, and wild relatives of plants. Introduced 

strains are not always expressed, nor produce higher yields in all environmental conditions. 

According to Trias et al. (2011) varieties in medium elevation have a higher yield than varieties in 

low elevation. 4 mutant varieties have been observed to have good plant type, early maturing, and 

high yielding. 

 

Hybrid rice produced and released in Vietnam, China, India is widely introduced to Indonesia: 

SW-907, SW-804, SW-902, US-915, SW-82, SW-923, SL 8 SHS, WM 04 SHS. The hybrid rice is 

adaptive in the country of origin with high yield potential, but it is not yet known whether it will 

be stable and adaptive and have the potential of a high yield in Indonesia, therefore it is necessary 

to test it in various environments. The magnitude of the interaction between genotype and 

environment can be used to measure the stability and adaptability of a genotype that reflects the 

ability of plants to survive and multiply in various environments (Nor and Cady, 1979 cited in 

Djaelani et al., 2001). Good soil management is required if the environment is to be a medium for 

plants to produce good crops (Subandi et al., 2019).   

 

Several hybrids of rice are being developed in West Java, including the Tasikmalaya and Bandung 

regions. The regions have different biogeophysical conditions, therefore it is good to test the 

hybrids at these two locations. 
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Based on the background the problems to be studied in this research are: 

▪ are there any stable hybrid rice genotypes in Tasikmalaya and Bandung? 

▪ is there a hybrid of rice genotype which is adaptive only in Tasikmalaya or Bandung? 

(location specific) 

 

This study aims to study the stability and adaptability of several hybrid rice genotypes in 

Tasikmalaya and Bandung. 

 

The results of the research are expected to enrich the scientific repertoire in agriculture, especially 

agro technology related to information about the stability and adaptability of hybrid rice 

genotypes. This information is very important as a reference for determining the direction of 

breeding programs and as a useful source of information for related agencies in an effort to 

increase rice production through utilization of hybrid rice genotypes. Evaluation of grain yield in 

many environments is one of numerous approaches to verifying the stability of genotypes (Acuña 

et al., 2008). However, the interaction of genotypes with the environment always contributes to the 

stability of rice varieties (Bose et al., 2012). 

 

Prior experiments indicated an interaction between the genotype and the environment (G × E). 

Studies, among others carried out by Finlay and Wilkinson (1963), and Baihaki and Wicaksana 

(2008) indicate interaction of the genotypes with the environment. 

 

Baihaki and Wicaksana (2008) found that the interaction of genotypes with environmental 

information is very important for countries with as wide biogeophysic variability as has Indonesia. 

Growers may utilize specific environmental contexts in the policy of determining the application 

of regional policy of distribution of a new superior variety. In this case there are two alternatives: 

1. releasing new varieties with high yield potential for wide spatial range (wide adaptability), 2. 

releasing new varieties with high yield potential at specific regions. High adaptability is 

synonymous with stability and specific adaptability is identical to adaptivity. Varietal adaptability 

to environmental fluctuations is important for stabilization of crop production in both regions and 

seasons. Information on the genotype x environment interaction is essential to the successful 

evaluation of stable genotypes (Uma Devi et al., 2008 cited in Pala et al., 2014). 

Multienvironmental trials (MET) were conducted to evaluate the yield stability performance of 

different genetic materials under different environmental conditions (Yan et al., 2000; Yan and 

Tinker, 2006). 

 

The benefits to be gained are whether a region-specific superior variety can be released, including: 

1. efficient use of funds and time, 2. multiplying new improved varieties, 3. national productivity 

to increase, 4. Suppressing the price of the seed, 5. "regional buffering" which is indispensable to 

reducing the spread of plant pests or diseases, 6. providing an alternative choice of varieties 

sufficient for farmers, 7. exploiting the potential of natural wealth well, and 8. encouraging 

sustainable agricultural development (Baihaki and Wicaksana, 2008). 

 

The analysis of adaptability in Baihaki and Wicaksana’s research data and stability analysis for 

spatial environmental indexes during the 2003 planting season showed that six of the tested 

genotypes were not widely adopted in the eight test sites. However, genotype 3 tended to approach 

broad adaptation with the coefficient of regression value close to one and the standard deviation 

coefficient of regression close to zero. The yield per hectare of these six genotypes is quite high, 

ranging from 2.54 t.ha-1 to 3.99 t.ha-1 (Baihaki and Wicaksana, 2008). 

 

Based on the definition of stability and adaptability of a genotype used in this study (Baihaki and 

Wicaksana, 2008), the results of a study conducted by Harsanti and Hambali (2003) at 20 rice 

strains in 20 environments (sites), there were only two lines showing extensive adaptability, i.e. S-

3388-Id-PN16-2 strains (b = 1.03 b S = 0.27) and IR lines 64 (b = 1.01, b S = 0.08). The research 
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was conducted in a very wide range of locations, ranging from North Sumatra, West Sumatra, 

Jambi, South Sumatra, Banten, West Java, Central Java, Yogyakarta, Bali, NTT, NTB, South 

Kalimantan, and South Sulawesi. The average yield of these 10 strains ranged from 5.86 t.ha-1 to 

6.62 t.ha-1. The low number of widely adapted varieties and neglected narrow-adapted varieties, as 

well as the low number of newly released superior varieties, can illustrate the low efficiency and 

effectiveness of the superior varieties release process in the country. This will be overcome if the 

region-specific superior varieties are also taken into account in the release policy of varieties, thus 

reducing the cost and time that have been wasted. 

 

Genotype interaction with the environment in plants is a real phenomenon. The wide adaptation 

variety (superior adaptability) is superior and released in number slightly compared with the 

number of genotypes tested. In addition to broad adaptation varieties, region-specific superior 

varieties are recommended to be released to improve the efficiency and effectiveness of new 

improved varieties release process, establish regional buffering, and increase the number of 

superior varieties of crops so farmers will get alternative options and lower seed prices. 

 

A common way to recognize an ideal strain is to test a set of expected lines in some environmental 

conditions. Based on the results of variance analysis will be known whether or not the interaction 

between genotype and the environment. If there is no interaction between the genotype and the 

ideal lineage environment it will be very easy to do, i.e. by choosing a strain with the highest 

average yield. However, if an interaction between the genotype and the environment will make it 

difficult in the selection of an ideal strain that can adapt and stable in all environments because the 

highest yield on a strain is not necessarily the highest result in different environments. The 

interaction between genotype and environment is crucial in determining the stability and 

adaptability of a strain. 

 

If varieties that are adaptive to a particular environment are desired, strains that interact very 

clearly with the environment must be obtained. Conversely, if desired cultivars that are stable or 

widely adopted then should be obtained strains that do not or less interaction with the environment 

(Satoto, 1996). 

 

The results of Satoto (1996), stable hybrid rice based on stability analysis were hybrid IR54752 A 

x IR46R, IR54752a x IR 21916 and IR54752A x IR19392 because they had higher yield averages 

than IR 64 with bi values approaching 1 (one). Such hybrids are responsive to environmental 

variations similar to the average of genotypes tested, meaning they have a fairly stable stability. 

Hybrid IR54752A x IR19058-107-1, IR54752A x Krueng Aceh, and IR54752A x Sadang have bi 

values greater than 1 (one) so that the three hybrids have responses to environmental variations 

above the average genotype tested. The three hybrids are hybrids that are location specific or can 

be classified on unstable hybrids. This means that in an environment that is less suitable hybrids it 

will give low results but once get good environmental support it will give high results. 

 

Based on the above-mentioned thinking, the hypothesis can be determined as follows: 

1. There are several stable hybrid rice genotypes in Bandung and Tasikmalaya regencies. 

2. There are several hybrid rice genotypes that are adaptive in Bandung regency and in 

Tasikmalaya district. 

 

2. MATERIALS AND METHODS  
 

The experiments were conducted by using the experimental approach in two different locations, 

namely Arjasari Village, Leuwisari Sub-district, Tasikmalaya Regency with altitude 450 m above 

sea level and in Jelekong Village, Baleendah Sub-District, Bandung with altitude 650 m above sea 

level. 
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The materials used in the experiment included hybrid rice seeds of 9 genotypes, namely; Genotype 

SW-907, SW-804, SW-902, US-915, SW-82, SW-923, Intani-2, SL 8 SHS, WM 04 SHS, Urea 

fertilizer (45% N), SP 36 (36% P2O5), KCl (56% K2O), Furadan 3 G, Matador 50 EC, Dithane M 

45 80 WP and Agrep 25 WP. 

 

The tools used include hand tractor, hoe, hand sprayer, cored, bucket, with measuring instrument 

such as 5kg weight scales and measuring cup, meter, wet ball-ball thermometer, and treatment 

plank, and stationery. The experimental approach using Randomized Block Design (RBD) is a 

simple one-factor pattern, i.e. several hybrid rice genotypes replicated three times. Each replication 

consisted of 9 treatment of hybrid rice genotypes placed randomly on experimental patches 

measuring 5.0 m x 3.0 m = (15 m2).  

 

Variables in the study consist of the independent variable (Independent Variable) and dependent 

variable. The independent variable, i.e. the treatment of several hybrid rice genotypes consisting of 

nine levels with the operationalization of variable types is presented in Table 1. 

 

The dependent variable is in the form of hybrid rice genotypes the response The response variable 

is used to answer the hypothesis so that the data are analyzed using statistical analysis. 

 

The main response modifiers for yield power characteristics were performed on 5 (five) sample 

plants in the form of clumps present in the plot of 5.0 m x 3.0 m. To obtain yield per plot and yield 

conversion per hectare observation of all crops in the experimental plot. 

 

Table 1: Operationalization of variables 
 

Variable Type Sub Variable Indicator Variable 

Dependent Variable Hybrid Rice Genotypes 

A = Genotype SW-907 

B = Genotype SW-804 

C = Genotype SW-902 

D = US-915 Genotype 

E = Genotype SW-82 

F = Genotype SW-923 

G = WM 4 SHS genotype 

H = Genotype SL 8 SHS 

I = Intani-2 Genotype 

Independent Variable Yield Component 

1. Plant height 

2. Long panicle 

3. Number of productive tillers per hill 

4. Number of grains per panicle 

5. The number of grain content per panicle 

6. Weight of 1000 grains  

 Yield of Plant Results of Crop Unhulled harvest 

 

Primary data were obtained by measuring simple sample random sampling. The sample size is 5 

plants in each plot and the number of plants per plot is 240 clumps of plants. 

 

The research hypothesis is as follows: 

H0: u1 = u2 = u3 =. . . . . . . Un 

H1: u1 ≠ u2 ≠ u3 ≠. . . . . . . Un 

Or at least a pair of different treatments. 

 

The observed data were analyzed by combined analysis. Stability was calculated using analysis 

models with the following linear equations (Gomez and Gomez, 1995).  
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Yij= mi + biIj + dij 

(I = 1, 2, 3, ....., t and j = 1, 2, 3, ....., s) 
 

Where: 

Yij = average i curve in j environment 

mi = average i strain in all environments 

Bi = regression coefficient of the i strain of the environmental index 

Ij= environmental index, i.e. the mean deviation of all strains in an environment from the average 

Dij = regression deviation for i line in j environment 

 

The parameters used to measure the stability are the regression coefficients (bi) and the standard 

deviation (SDi). The regression coefficient is the appearance of each strain in different 

environments against the average environment for all genotypes. A strain is said to be stable if it 

has one regression coefficient (b = 1) and the deviation is not significantly different from zero. 

 

3. RESULTS AND DISCUSSION  
 

The general condition of cultivation between the research sites of Bandung and Tasikmalaya has 

differences. The Jelekong village district of the Baleendah Bandung region is 650 meters above 

sea level and has a type C (slightly wet) rainfall, while the Arjasari Village LeuwisariTasikmalaya 

district sits at 450 meters above sea level with type D (medium) precipitation. 

 

Pest and diseases may lower the crops (Subandi et al., 2017; Frasetya et al., 2019). Pests and 

diseases attacking rice cultivation in these two locations do not disrupt the experiment. Generally 

pests that attack the experimental crops are aphis plant hoppers. Pests can be controlled by 

application of insecticides score at a 2.00ml concentrations of L-1 solution and the disease that 

attacks the trial rice plants is BLB. The disease can be controlled by pesticides Dithane M 45 80 

WP and WP Agrep 25 at a concentration of 2.00ml of L-1 solutions. Preventive measures for pest 

control nematode species used Furadan 3 G by means of sowing the crop land. 

 

Weeds that grew in the rice during the trial were from a species of the jajagoan (Echonochloa 

vulgari) grass, broad-leaved babadotan (Ageratum conyzoides), and wild amaranth (Amaranthus 

spinosus). Weed was controlled by tossing the soil with a hoe. Damage to crops due to weed 

infestation or pest attack was within tolerable limits, so the trial could continue. 

 

The authors of this study also conducted observations of 50% age interest and harvest age as 

shown in the following table: 

 

Table 2: Age data 50% flowering and harvest age rice genotype in Bandung and 

Tasikmalaya 
 

Genotype 

Age Genotype 50% Flowering 

(Day after Planting) 

Harvest Age 

(Day After Planting) 

Bandung Tasikmalaya Bandung Tasikmalaya 

A = SW-907  

B = SW-804 

C = SW-902 

D = US-915 

E = SW-82 

F = SW-923 

G = WM 4 SHS 1 

H = SL 8 SHS 

I = Intani-2 

78 

68 

68 

85 

78 

78 

78 

78 

78 

79 

68 

68 

85 

75 

80 

78 

85 

78 

122 

113 

113 

134 

122 

129 

125 

127 

125 

121 

113 

115 

139 

122 

130 

125 

129 

125 
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The table shows that the harvest ages of 9 rice genotypes grows each day. It is suspected that 

environmental factors have an effect on the genotype of the rice. Environmental factors that are 

highly influential on the age of the harvest and flowering are the condition of water. During the 

experiment rain fall for 7 days causing the water condition in the crops to be available and flooded. 

This condition encourages vegetation to become stronger for longer. 

 

Superior rice varieties generally mature in 105-125 days, whereas local rice varieties mature in 

150-180 days. The observed age of 50% flowering and the harvest age (physiological ripening) of 

the 9 genotypes tested as listed in Table 3 showed the shortest or most moderate SW-804 and SW-

902 genotypes of 113 days and the longest US-915 genotype of 134 days. 

 

The observed age of 50% flowering and harvest age of 9 genotypes tested as listed in Table 4 

showed the shortest or most moderate SW-804 genotype of 113 days and the longest US-915 

genotype of 139 days. 

 

In addition to the above the supporting observations in this experiment include qualitative 

characters consisting of 13 indicators of variables using standards from UPOV (Union 

internationale pour la Protection des Obstention Vegetalis) or International Union of Plant Variety 

Protection, including crop shape, stem color, stem strength, leaf ear color, leaf tongue color, leaf 

color, leaf face, leaf position, flag leaf, grain shape, grain color, and hair loss. The results of 

observations of the leaf character indicated in Table 5 can be recommended for temporary 

description of the unreleased genotypes. Morphological observations of genotype G (WM 4 SHS), 

H (SL-8 SHS), and I (Intani 2) are similar to those listed in the description and these are varieties 

that have been released by the National Seed Agency. 

 

The results of qualitative observation of several tested rice genotypes showed variation in plant 

shape, leaf blade, grain shape, grain color, and grain loss. The SW-923 genotype has a standing 

grove of trees that form an angle of > 300 and <450, so the morphology of the plant form is 

exposed. Other genotypes have a rectangular angle of less than 300. The angle of the leaf blade on 

the SW-923 genotype is 450 and the other genotype is less than 300. Genotype US-915 has a 

moderate grain (the ratio of grain length to width is between 2.1-3 and 0), while the other genotype 

has a slender grain (higher than 3.0). The color of the grain of the SW-82 genotype is clear yellow, 

while that of the other genotype is yellow straw. The level of hair loss varies from difficult through 

moderate to easy, based on the easy size of grain falling out when the panicle is grasped by hand. 

The loss criterion is calculated from the percentage of unhulled grain as difficult if the level of loss 

is <25%; moderate if 25%-50%; and easy if >50%. 

 

Table 3: Qualitative character of hybrid rice genotypes in Bandung and Tasikmalaya 
 

Qualitative 

Character 

A (SW-

907) 

B (SW-

804) 

C (SW-

902) 

D( US-

915) 

E (SW-

82) 

F(sw-

923) 

G 

(WM4 

SHS) 

H (SL8 

SHS) 

I (Intani 

2) 

Crop shape Upright Upright Upright Upright Upright Upright Upright Upright Upright 

Foot color Green Green Green Green Green Green Green Green Green 

Stem color Green Green Green Green Green Green Green Green Green 

Leaf ear 

color 
Colorless Colorless Colorless Colorless Colorless Colorless Colorless Colorless Colorless 

Leaf tongue 

color 
Colorless Colorless Colorless Colorless Colorless Colorless Colorless Colorless Colorless 

The color 

of the leaf 
Green Green Green Green Green Green Green Green Green 

Surface of 

the leaf 
Rugged Rugged Rugged Rugged Rugged Rugged Rugged Rugged 

Rather 

Rugged 

Leaf Upright Upright Upright Upright Upright Upright Upright Upright Upright 
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position 

Leaf blade Upright Upright Upright Upright Upright Upright Upright Upright Upright 

Shape of 

Grain 
Slim Slim Slim Medium Slim Slim Slim Medium Medium 

Color grain 
Yellow 

straw 

Yellow 

straw 

Yellow 

straw 

Yellow 

straw 

Yellow 

straw 

Yellow 

straw 

Yellow 

straw 

Yellow 

straw 

Yellow 

straw 

Loss grain Medium 
Easy to 

loss 
Difficult Medium Medium Medium Medium Medium Medium 

 

Thus the characteristics of plant shape, leaf blade, grain shape, grain color, and grain loss can be 

used as markers or morphological markers for rice plants.  

 

In general the appearance of all qualitative characters observed in Bandung and in Tasikmalaya are 

not very different. This indicates that this qualitative character is more controlled by genetic 

factors than the environment, meaning that the environment has very little effect on the characters. 

Thus the characters are stable and do not change appearance in Bandung nor Tasikmalaya. 

 

The main observation data which were tested statistically include: plant height, number of 

productive tillers per hill, the length of the panicles, the number of grains per panicle, the weight of 

1000 grains, and the yield of dry grain harvest per plot. 

 

Based on the analysis of Finlay-Wilkinson stability the average value and parameter value of 

stability correlation are coefficient (bi) and regression deviation (SDi) for plant height, the number 

of productive tillers per hill, the number of grains per panicle, the number of grains of fill per 

panicle, the weight of 1000 grains, and the yield of dry grain harvest per plot in Table 3. The table 

shows that all characters observed in all genotypes tested unstable both in Bandung and 

Tasikmalaya, which was not in accordance with the initial hypothesis. The instability of character 

is indicated by the bi<1 or bi >1. The stable character has bi = 1. According to Finlay and 

Wilkinson (1963) bi<1 indicates that the plant has above average stability and is a specially 

adapted genotype in marginal environments, meaning that with environmental changes the 

genotype gives only slight changes to the results and bi>1 values, which means that the characters 

are unstable and the genotype is adaptable in the optimal environment. 

 

The instability of all the observed characters including the resultant character is suspected because 

the characters are influenced by the genotype interaction with the environment because the 

controller of the quantitative control character consists of many genes or multigenic characters. 

That means that many genes play a role in controlling the nature of the outcome and each gene is 

small and cumulative. According to Jalaludin et al. (1993) cited in Nursanti et al. (2014) control 

gene results always lie in different chromosomes, so breeding programs to obtain high and stable 

results are very difficult to implement. However, although it is very difficult to implement the 

stability of the results, it is possible to get because according to Ratna and Ishaq (2011) factors 

causing the stability of the genotype results are not clearly known. It is suspected that the 

mechanisms of individual and population buffer are the contributing factors. Stability mechanisms 

in general can be grouped into four things: genetic heterogeneity, component compensation, stress 

tolerance, and rapid recovery of resources. And Subandi and Dikayani (2018) said that growth 

form is an important regulation of plant development. 
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Table 4:  Plant harvest characteristics per plot of 9 rice hybrid genotypes 
 

Genotypes Plant Height 
Number of Puppies 

Productive 
Length of Panicle 

Number of Grain 

per Panicle 

Number of Fill 

Grain per Panicle 

Weight 1000 

Grains 
Dry Grain yield 

 
Rata-

rata 
(bi) (SDi) 

Rata-

rata 
(bi) (SDi) 

Rata-

rata 
(bi) (SDi) 

Rata-

rata 
(bi) (SDi) 

Rata-

rata 
(bi) (SDi) 

Rata-

rata 
(bi) (SDi) 

Rata-

rata 
(bi) (SDi) 

A = SW-

907 
110.97 0.89 0.00 21.42 0.24 0.00 23.97 -2.29 0.00 191.12 -0.67 0.00 145.30 0.39 0.00 22.31 -0.04 0.00 13.97 0.48 0.00 

B = SW-

804 
108.20 1.48 0.00 20.62 0.89 0.00 23.01 8.88 0.00 205.95 -0.63 0.00 156.96 0.32 0.00 22.31 1.28 0.00 14.68 0.93 0.00 

C = SW-

902 
106.70 1.81 0.00 19.93 0.25 0.00 22.90 13.26 0.00 207.76 -0.37 0.00 157.80 0.32 0.00 23.62 -0.37 0.00 14.10 0.96 0.00 

D = US-

915 
113.28 0.37 0.00 22.70 2.06 0.00 23.18 2.14 0.00 196.84 9.82 0.00 154.97 5.00 0.00 22.75 -3.05 0.00 17.02 1.74 0.00 

E = SW-

82 
117.58 1.62 0.00 21.80 1.49 0.00 25.03 1.56 0.00 206.97 2.51 0.00 159.55 1.78 0.00 20.14 1.03 0.00 16.12 1.21 0.00 

F = SW-

923 
115.33 0.97 0.00 20.85 0.53 0.00 25.10 0.07 0.00 207.88 -0.61 0.00 158.41 0.32 0.00 25.31 0.91 0.00 16.55 1.12 0.00 

G = WM 4 

SHS   
104.85 1.12 0.00 21.45 1.15 0.00 18.60 -5.42 0.00 187.98 1.47 0.00 143.52 1.14 0.00 24.98 0.21 0.00 14.52 1.11 0.00 

H = SL 8 

SHS 
100.50 0.90 0.00 22.22 1.05 0.00 19.86 

-

112.36 
0.00 179.15 -2.52 0.00 135.16 -0.60 0.00 26.48 2.23 0.00 13.88 0.57 0.00 

I = Intani-

2 
100.80 -0.17 0.00 21.50 1.34 0.00 23.48 3.16 0.00 193.86 0.00 0.00 146.41 0.32 0.00 27.73 6.81 0.00 12.65 0.89 0.00 

 

Description: bi = correlation coefficient 

SDi = Standard deviation 
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In this context stability is defined as a genotype that has genetic heterogeneity to avoid large yield 

changes in different environments. This mechanism arises from the result of the collaboration of 

various (heterogeneous) genes contained in the genetic makeup of a strain. This is understandable 

since the results are product of the various components of the outcome and the component of the 

outcome itself is a product of the genes. With the variety of products produced by a strain due to 

the heterogeneity of the strain reduction of the yield from one component will be replaced by the 

other components and result in stability. Nine studied genotypes were hybrid strains in which the 

individual population was uniform or homogenous, making it very difficult to stabilize, especially 

in yields in various environments. 

 

Adaptability of a character in view of the real or not real interaction between the genotype and the 

environment: if the genotype interaction with the real environment is real, the character is 

adaptive. If the interaction between the genotype and its environment is not real, the character is 

not adaptive. Based on the Finlay-Wilkinson combined analysis calculation the result of F 

arithmetic and F interaction tables of high plant character genotypes, the number of productive 

tillers, the length of the panicles, the number of grains per panicle, the weight of 1000 grains, and 

dry grain yield is displayed in the following table: 

 

Table 5: Value of F count and F table of genotype interaction with the environment: 9 hybrid 

genotypes in Bandung and Tasikmalaya 
 

Character Fcount Ft0.5 

Plant height  0.22 2.23 

Number of Productive Tillers  7.60 ** 2.24 

Length of Panicle 3.57 ** 2.24 

Number of Grain per Panicle 1.61 2.24 

Total Grain of Content per Panicle 0.22 2.23 

Weight of 1000 grains 0.22  2.23 

Weight of Dry Harvest  0. 22  2.23 
 

** shows significant 

 

The interaction between genotype and its environment is not significantly different for the weight 

of dry harvest. It means that all tested genotypes are not adaptive in Bandung nor Tasikmalaya. 

This is reinforced by the value of the interaction of plant height characters, the number of grains 

per panicle, and the weight of 1,000 grains that is not real either, although there are two characters 

that have the value of interaction between the genotype and the real environment - the number of 

productive tillers and long panicle. The number of productive tillers and the length of a panicle 

bears no significant correlation to the results. This means that if the number of productive tillers is 

high but the panicle is not long and the number of grains is low, the-yield is not optimal. 

 

Generally the characteristic weight of dry harvest is strongly influenced by the environment, hence 

the environmental effect is very real to the results. However, in this research the value of 

interaction between genotype and intangible environment is supported by the character interaction 

value that has correlation to the result that is the character of plant height to the number of grains 

per panicle. The number of grains per panicle and the weight of 1,000 grains that is not real. This 

condition illustrates that the diversity of plant height, number of grains per panicle, and weight of 

1,000 grains among the tested strains is due to genetic differences in the strains and the 

environment in which they grow, while the effect is very small in interaction of strains with the 

environment. 

 

This is allegedly because the environment in both testing sites to nine hybrid rice genotypes, 

namely the Bandung and Tasikmalaya regions, are relatively the same. The type of rainfall in 

Bandung is C (slightly wet) with rainfall during research ranging from 54mm to 317mm and the 
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height of 650mdpl. The type of rainfall in the Tasikmalaya district is D (medium) with rainfall 

during research ranging from 80mm to 577mm and the height of 450mdpl. The need for hybrid 

rice in the tropics during the dry season ranges from 427mm to 511mm (Setiobudi, 2008). Rainfall 

during research in Bandung does not meet the range of need for hybrid rice in general, but the 

water needs can be fulfilled through technical cultivation and irrigation techniques. Sitaresmi et al. 

(2011); Sitaresmi et al. (2016); and Yuniati (2011) maintain that if the interaction of genotype with 

the environment is weak, then the relative appearance ratings of a genotype from one location to 

another will be relatively the same. 

 

4. CONCLUSION  

 
Based on the results of research and discussion it can be concluded that: There is no stable hybrid 

rice genotype in Kab, Tasikmalaya, and Bandung except for the character of the number of 

productive tillers and long panicles. And there is no adaptive hybrid paddy genotype in sub 

districts of Tasikmalaya and in Bandung.  
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