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ABSTRACT 
 
Paddy gogo is a paddy planted on land without waterlogging. The research had been conducted in January-May 2019 at three 

agroecosystem zones in Jayawijaya Regency. Five paddy gogo varieties tested showed a varied response in growth and yield in 

three agroecosystem zones. The best growth performance was shown by local varieties of Wamena (Moai) for the three 

agroecosystem zones of plant height parameters, namely in the Walelagama District observations of 2 MST (6.29 cm) and 4 

MST (35.28 cm). Then, it continued with INPAGO INPARI 28 variety on 6 MST (79.01 cm). The same thing was shown in the 

Kurulu District, namely, the INPAGO INPARI 28 variety showed the highest average plant height at 6 MST observations 

(74.73 cm). Furthermore, in the Kurulu District, observations of plant height were significantly affected by the local varieties of 

Wamena (Moai) on observations of 4 MST (43.76 cm) and 6 MST (83.66 cm). The parameter number of leaves significantly 

affected in Walegama District by INPAGO 9 variety (3.44 strands) on the observation of 2 MST. Whereas in Sogokmo District, 

INPAGO Unsoed 1 varieties observed 4 MST (40.88 strands) and 6 MST (60.33 strands). For plant production parameters 

showed a significant effect on Walelagama and Sogokmo Districts by INPAGO INPARI 28 varieties (10.62 tons.ha
-1

 and 3.53 

tons.ha
-1

) with the highest harvest index in Walelagama District indicated by INPAGO Unsoed Parimas varieties (52.26 %), 

whereas in Sogokmo District it was shown by INPAGO INPARI 28 (65.69 %). Then, in the Kurulu District, it was shown by 

INPAGO 9 variety (2.92 tons.ha
-1

) with the highest harvest index indicated by INPAGO Unsoed 1 variety (50.11 %) and the 

weight of 1000 seeds indicated by INPAGO INPARI 28 variety (28.41 gr). 
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INTRODUCTION 

Paddy (Oryza sativa L.) is a commodity treated as due to its essential role in producing rice as food for 

Indonesian people. More than 90% of Indonesian people need rice as a staple food [1]. The rate of population 

growth continues to increase the need for rice continues while rice production tends to decline, especially for the 

Papua region, such as in Jayawijaya district. To that end development of paddy gogo is one of the answers in 

increasing rice production, but the productivity of paddy gogo in Indonesia is still very low. One reason is the 

low use of superior varieties. However, of many superior paddy gogo varieties, not all varieties are suitable to be 

developed in an area. The suitable varieties to be developed with find out in an area because it is necessary to 

study the introduction of varieties to obtain location-specific adaptive varieties [2]. 

mailto:tuhuteru.umy@gmail.com
http://creativecommons.org/licenses/by/4.0/


2 
Anti Uni Mahanani et al., 2020. Existence of Five Paddy Gogo Varieties in Three Sub-Optimal 

Agroecosystem Zones in Jayawijaya Regency/American-Eurasian Journal of Sustainable 

Agriculture. 14(2): 1-10. DOI: 10.22587/aejsa.2020.14.2.1 

 

The main problem in realizing Papua's food security, especially in the Central Mountains region is the growth of 

food demand, which is faster than the growth of its supply. The rapidly increasing demand is a result of an 

increase in population, economic growth, increasing people's purchasing power, changing tastes and political 

policies. Meanwhile, food production capacity showed slow and even stagnant growth due to competition in the 

utilization of land and water resources and stagnant growth in land productivity and agricultural labor. Besides, 

the current food policy of the government is to emphasize an area to become a center of production of certain 

commodities. As a result, several regions outside the commodity centers, such as Jayawijaya Regency, 

experienced difficulties in providing food, especially rice [3]. As land conversion continues to result in reduced 

paddy fields due to conversion to non-agriculture, sub-optimal land development must be optimized. The sub-

optimal land development is intended especially for rural productive areas that have not yet been developed, 

such as the Central Highlands of the Jayawijaya Regency. This is caused by the condition of the land, which is 

categorized as sub-optimal land. 

 

Sub-optimal land can be interpreted as land that naturally has low productivity due to internal (intrinsic) factors 

such as materials, physical, chemical and biological soil characteristics and external factors such as rainfall and 

extreme temperatures [4][5]. Because of the increasing need for food and increasingly limited fertile land due to 

land-use change, it is necessary to use sub-optimal land use with suitable food crop commodities. However, the 

sub-optimal land category referred to in this test is land conditions that are new and have high rainfall and low 

temperatures, thus affecting the existing land conditions. 

 

Rural areas, especially in Jayawijaya Regency, most of the people live from agriculture. This area has 

considerable potential for the development of various types of agricultural commodities as a food source, 

especially paddy gogo. Referring to the potential possessed, one of the main programs the Government of 

Jayawijaya Regency to maintain food availability for all residents in Jayawijaya Regency is the provision of 

sufficient food throughout the year through the development of food sources commodities, especially rice 

staples. 

 

It is undeniable that rice has become the main staple food and tends to be single in various regions in Indonesia, 

including regions that previously had a staple food pattern, not rice, so that most of the energy and protein 

consumed by the people came from rice. The people of Papua and Maluku consume sago and tubers, but in 

those regions, rice has been introduced as a staple food [6][7]. The tendency of Papuans to consume rice 

continues to increase every year compared to local food. This condition will become more difficult because rice 

cultivation among local farmers, especially in Jayawijaya Regency, is not very easy to develop. This is due to 

upland rice cultivation in the highlands economically unfavorable compared to horticultural crops, but it is a top 

priority because it involves meeting family needs and food security of farmers [8]. Therefore we need paddy 

varieties that are tolerant of low temperatures so that they can be applied to the highlands. So that the creation of 

a technology that is able to increase rice production in Jayawijaya Regency. 

 

2. OBJECTIVES 

 

This study was conducted to determine the adaptive and high-yielding of paddy gogo varieties in three 

agroecosystem zones of Jayawijaya Regency by analyzing land suitability and ecological factors that affect the 

agronomic, physiological and yield characteristics of paddy gogo in different agroecosystem areas. 

 

 

3. MATERIALS AND METHODS 

3.1. Time and Location 

The research had been conducted in January-May 2019 at three agroecosystem zones in Jayawijaya Regency. 

The study was conducted in three agroecosystem zones in Jayawijaya Regency, namely the lower Jayawijaya 

zone (zone 1) with altitudes between 1600-2000 masl represented at an altitude of 1882 masl located in 

Walelagama District. The agroecosystem zone of Central Jayawijaya Regency (zone 2) with altitudes between 

2000-2400 masl is represented at an altitude of 2145 masl located in Kurulu District. The upper Jayawijaya 

Regency agroecosystem zone (zone 3) with elevations between 2400-2800 masl represented at an altitude of 

2653 masl located in Sogokmo District. The placement of research plots is guided by a land unit map. 

 

3.2. Materials and Experimental Design 

The research consisted of experiments on five varieties of paddy gogo consisting of INPAGO UNSOED 1, 

INPAGO UNSOED Parimas, INPAGO INPARI 28, INPAGO 9 and one local variety Wamena (Moai) as a 

comparison, planted in the dry season 2018/2019. 
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The study used a randomized block design with varieties as treatments and each treatment was repeated 3 times 

for each agroecosystem zone. So that it consists of 15 experimental units per observation zone with a total of 45 

experimental units, each treatment was made a plot with a size of 5x6 m. Seeds are planted with a spacing of 30 

cm between rows and 15 cm in rows, planting with a depth of about 5 cm, 4-5 seeds per hole. Fertilizer used is 

in the form of manure as essential fertilizer at a dose of 100 kg.ha
-1

, fertilizer is given in a straight forward 

manner. At the time of planting, no insecticides and other chemical fertilizers were given. Pest and disease 

control is carried out using the Integrated Pest Management (IPM) system using plant-based pesticides and 

environmental sanitation. This is caused by the application of organic farming systems in the Jayawijaya 

Regency. 

 

3.3. Observation Parameters 

For observations made on soil samples in each agroecosystem zone, consisting of soil texture, pH (H2O), total 

N soil content (%), P2O5 (mg.100
-1.

g), organic B (%), CEC (me.100
-1

) and Base Saturation. Whereas, for the 

parameters of growth and yield of rice plants, the observed data consisted of plant height index (cm) and number 

of leaves in observations of 2, 4 and 6 Week After Planted (WAP), relative growth rate (RGR), total chlorophyll 

content, stomatal density (mm
2
) at 12 WAP, then the production parameters consisting of production (ton.ha

-1
), 

harvest index (%) and dry weight of 1000 seeds (gr) at 12 WAP observations. 

 

3.4. Data Analysis 

The data result was analyzed using ANOVA (F-test) at a significant level of 5%. If the test results indicated a 

real influence or very real, the tests were to be continued by Duncan's multiple range test (DMRT) at a 

significant level of 5%. Statistical analysis was conducted using an Exel program for Windows 10. 

 

4. RESULTS AND DISCUSSION 

 

4.1. Soil Type and Soil Nutrient Status 

Based on the results of the initial soil analysis conducted at Laboratorium of Soil Science, Faculty of 

Agriculture, Jenderal Soedirman University. The results of the study showed the capabilities of each 

agroecosystem zone. The results of the study can be seen in Table 1. Soil analysis is carried out to obtain the 

information needed to see the capability of the land, which is closely related to land productivity. One indicator 

to look at soil capability is to analyze the chemical properties of soil samples in the three agroecosystem zones 

used as research sites.  

 

The results of the analysis of the soil samples at Laboratorium of Soil Science, Faculty of Agriculture, Jenderal 

Soedirman University showed that the texture of the soil included clay in Walelagama and Kurulu Districts 

(Zones 1 and 2), sandy clay loam in Sogokmo District (Zone 3), the soil of pH (H2O) in acid to neutral criteria, 

namely the highest pH (H2O) was obtained in the Kurulu District which was 5.597 (neutral) followed by the 

Walelagama District (Zone 1), which was 5.545 (neutral) and subsequently followed by Sogokmo District, 

which amounted to 5.480 (acid), then the B-organic content is classified as moderate in Walelagama District and 

Sogokmo District (Zones 1 and 3), which is 2.333% and 2.628%, while in Kurulu District (Zone 2) it is 

classified as high, at 6.213%. Then, the total N content is shallow; P2O5 content is classified as low, medium and 

high-value criteria, low CEC and very high KB [9]. 

 

Table 1. Parameters of soil chemical properties observed 

No. Parameters 

Agroecosystem Zone (masl) 

Walelagama Districts 

(1882) (Zone 1) 

Kurulu Districts 

(2145) (Zone 2) 

Sogokmo Districts 

(2653) (Zone 3) 

1 pH (H2O) 5.545 5.597 5.480 

2 B Organic (%) 2.331 6.213 2.628 

3 N Total (%) 0.201 0.357 0.190 

4 
P2O5 Tersedia 

(ppm) 
60.456 10.707 26.180 

5 KTK (me.100
-1

) 17.446 34.705 7.298 

6 Soil Teksture Clay clay Sandy clay loam 

7 KB (%) 82.713 80.183 88.827 

Sumber: Result of Land Analyst at Laboratorium of Soil Science. Faculty of Pertanian. UNSOED, 2018 
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Acidic soil, which is classified as acidic and low CEC is an inhibiting factor for plant growth and production. so 

that proper land management is needed. In addition to the use of adaptive varieties. The use of balanced organic 

fertilizers and water management are key factors in sub-optimal land use. The low pH at three altitudes is due to 

young or newly developed soil or soil from old sediment and volcanic materials and/or other soils with low base 

saturation < 50% and soil moisture or rainfall > 2.000 mm per year [5]. Rainfall is correlated with soil acidity, 

the higher rainfall of the higher weathering level of the soil. Soil formed in areas of wet tropical climate 

(humid), the process of climate destruction (weathering) and nutrient leaching (bases) are very intensive; 

consequently, the soil becomes acidic with low base saturation and high aluminum saturation [10], in general. 

This acidic land has low fertility and productivity. High inputs are needed to achieve optimal productivity [5]. 

The availability of macro and micronutrients in the soil is strongly influenced by soil pH, including P2O5 content 

[11], likewise with soil B-organic content. The results of the analysis of B-organic content in three 

agroecosystem zones indicate low soil fertility at the study site and require the addition of organic matter as a 

means to increase soil fertility. States soil organic matter has an important role as a trigger for soil fertility, both 

as a nutrient supplier for authotrof organisms (plants) and as a source of energy for heterotrophic organisms 

(fauna and soil microorganisms) [12]. 

 

The content of soil organic matter has criteria, organic material with moderate criteria (2.01 - 3.00%), high (3.01 

- 5.00%) [13]; meanwhile, the organic material is moderate (2.1 - 4.2%), high (4.3 - 6.0%) [14]; meanwhile, the 

organic matter is high (2-4%), excessive (4-8%) [15]. Soil organic matter content is known to have a linear 

relationship with the total N content. In soil fertility management with limiting factors for organic matter. one of 

the efforts that can be done is balanced fertilization (especially N fertilizer) and the addition of organic matter. 

States that the crop needs for N are higher compared to other nutrients [16]. The addition of organic material can 

be in the form of manure, green manure. and crop rotation with a legume that can fix N through symbiosis with 

Rhizobium sp. such as cowpea or Mucuna sp. That N has a dominant influence on sugar cane and the quality of 

its solution [17]. States that the amount of N in the soil is the result of the equilibrium of climate and vegetation 

factors, topography physical and chemical properties of the soil, human activities and time [12]. 

 

The absence of organic matter has an impact on the low process of organic matter decomposition into the soil. 

Where the process of decomposition of organic matter into the soil is a stimulant of increasing N in the soil. So 

it can be said that the higher the organic matter in the soil. The higher the nitrogen content in the soil. The 

increase in N Total soil is obtained directly from the decomposition of organic matter, which will produce 

organic acids in the soil [18]. 

Furthermore, it affects the availability of P2O5. The availability of P in the soil is very closely related to soil 

acidity (pH). It is known that the content of organic matter influences the P content directly through the 

mineralization process or indirectly by assisting the release of fixed P [19]. 

 

4.2. Results of Plant Growth Analysis 

The results of the study showed that the five varieties tested had a significant effect on several components of 

plant growth and yield (Tables 2, 3 and 4). The results of the analysis of plant height parameters showed varying 

responses at 2, 4 and 6 WAP where in Walelagama District (Zone 1) observations of 2 and 4 WAP local 

varieties of Wamena (Moai) significantly affected other varieties. but at observation 6 WAP varieties of 

INPAGO INPARI 28 had a significant effect to other varieties and not significantly affect the local variety of 

Moai. Whereas in Kurulu District (Zone 2). The observation of 2 WAP also showed local varieties of Wamena 

(Moai) is real influence on other varieties. Whereas in the observation of 4 WAP the results of research on plant 

height parameters showed no significant effect. Furthermore, the 6 WAP observations also showed of INPAGO 

INPARI 28 variety is a significant effect on other varieties and were not significantly different from the local 

varieties of Moai. Then in Kurulu District (Zone 3) the results of the study showed that the local varieties of 

Moai has a significant effect on observations of 2, 4 and 6 WAP (Table 2). 

 

Based on the results of research on plant height parameters showed that the local varieties of Wamena (Moai) 

showed the highest average compared to other varieties. It is suspected that the local varieties of Wamena 

(Moai) have the ability to grow in areas with high rainfall and are resistant to low temperatures and adaptive in 

acidic lands as research land conditions are known to have high levels of rainfall, ie > 2.000 mm per year which 

affects at the level of soil acidity [20]. This is supported by the results of soil chemical analysis, which shows 

low soil pH. CEC and wet saturation which is influenced by high rainfall in the area. Rainfall is correlated with 

soil acidity, the higher rainfall than the higher weathering level of the soil. Soil formed in areas of wet tropical 

climate (humid), the process of climate destruction (weathering) and nutrient leaching (bases) are very intensive; 

consequently, the soil becomes acidic with low base saturation and high aluminum saturation [10]. However, it 

was seen that plant height growth shown by local varieties Wamena (Moai) was only seen well in the vegetative 
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phase of the plant, whereas in the generative phase such as Walelagama District and Kurulu District (Zones 1 

and 2) observations of 6 WAP highest average plant heights were shown by INPAGO INPARI 28 varieties. This 

is presumably due to the physiological ability of INPAGO INPARI 28 varieties is the ability to grow in the 

highlands to an altitude of 1100 masl [21]. This is supported by the statement that different plant heights are 

more determined due to genetic factors and a growing environment [22]. In a growing environment that is 

suitable for plant growth, it can increase plant height [23]. 

 

 

Table 2. Results of Analysis of Plant height and Number of Leaves at 2, 4 and 6 MST 

No 
Agroecosystem Zone 

(masl) 
Varieties 

Plant Height (cm) 
Number of Leaves 

(strands) 

2 

WAP 

4 

WAP 

6 

WAP 

2 

WAP 

4 

WAP 

6 

WAP 

1 

Walelagama Districts 

(1882) 

(Zona 1) 

Inpago Unsoed 1 4,13 e 29,64 b 62.65 b 3,00 b 27,55 64.33 

Inpago Unsoed 

Parimas 
4,91 d 26,18 c 62.86 b 2,99 b 33,66 55.44 

Inpago Inpari 28 5,11 c 30,53 b 79.01 a 3,44 a 31,99 56.33 

Inpago 9 5,76 b 29,00 b 60.26 b 3,00 b 29,44 66.44 

Local Wamena 

(Moai) 
6,29 a 35,28 a 77.80 a 3,00 b 31,77 59.78 

Average 5.24 30.13 68.44 3.09 30.88 60.46 

2 
Kurulu Districts (2145) 

(Zona 2) 

Inpago Unsoed 1 
5,29 

ab 
28,93 68,56 b 3,00 29,22 45,88 

Inpago Unsoed 

Parimas 
4,83 b 27,44 66,46 b 2,77 34,22 50,89 

Inpago Inpari 28 4,02 c 32,93 74,73 a 2,99 30,44 52,66 

Inpago 9 5,01 b 31,52 60,33 c 3,11 32,22 52,22 

Local Wamena 

(Moai) 
5,92 a 34,61 

70,60 

ab 
3,00 31,99 51,77 

Average 5.01 31.09 69.94 2.97 31.62 50.68 

3 

Sogokmo Districts 

(2653) 

(Zona 3) 

Inpago Unsoed 1 8,95 
28,79 

bc 

50,90 

cd 
8,99 

40,88 

a 

60,33 

a 

Inpago Unsoed 

Parimas 
9,53 32,58 b 54,46 c 9,22 

34,55 

b 

51,55 

b 

Inpago Inpari 28 8,69 27,61 c 48,10 d 8,44 
24,11 

d 

42,55 

c 

Inpago 9 10,46 32,79 b 67,43 b 9,78 
30,66 

c 

52,23 

b 

Local Wamena 

(Moai) 
13,99 43,76 a 83,66 a 8,29 

24,22 

d 

47,89 

b 

  Average 10.32 33.11 60.91 8.94 30.88 50.91 

Description: The numbers in the columns followed by the same letter are not significantly different according to 

Duncan Multiple Range Test with α = 5%; 

 

Furthermore, the parameters of the number of leaves showed different results from observations of plant height. 

The results of the number of leaves observing showed mixed responses from the varieties tested (Table 2). In 

Walelagama District (Zone 1) observations of 2 WAP showed the number of leaves parameters of INPAGO 

INPARI 28 variety is real effect, whereas at 4 and 6 WAP the results of the study showed no significant effect. 

Similarly, in Kurulu District (Zone 2), the results of the study of the number of leaf parameters showed no 

significant effect. Furthermore, in Sogokmo District (Zone 3), observation of 2 MST also showed no significant 

effect between one variety and another. The results of the study of the number of leaves were seen to have a 

significant effect on observations of 2 and 6 WAP, which was shown by the INPAGO Unsoed 1 variety. 

 

Based on observations on the number of leaves. INPAGO INPARI 28, INPAGO 9 and INPAGO Unsoed 1 

varieties seen in Zones 1 and 3 show the highest average compared to local varieties of Wamena (Moai), which 

are known to show the highest average plant height. This is presumably due to the physiological properties 

possessed by INPAGO INPARI 28 varieties. INPAGO 9 and INPAGO Unsoed 1, which are tolerant to drought 

and Al poisoning at the level of 60 ppm Al3
+ 

[21]. This in turn has an effect on the physiological properties of 
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plants, such as plant chlorophyll content, stomata density and plant growth rate which are known to play an 

important role in increasing plant productivity. However, this study shows that a large number of leaves 

produced does not rule out having good chlorophyll content. As shown in Table 3. INPAGO INPARI 28 

varieties are known to show the highest mean number of leaves, however, resulting in low chlorophyll content. 

Likewise with INPAGO 9 and INPAGO Unsoed 1 varieties. 

 

Table 3. Results of Analysis of Total Chlorophyll Parameters, Stomata Density and Plant Growth Rate at 

12 WAP 

No 
Agroecosystem Zone 

(masl) 
Varieties 

Total 

chlorophyll 

(µm) 

Stomata 

Density (mm
2
) 

Plant Growth Rate 

(g/m2/week) 

1 

Walelagama Districts 

(1882) 

(Zona 1) 

Inpago Unsoed 

1 
0.0005 a 65.271 0.39 a 

Inpago Unsoed 

Parimas 
0.0006 a 84.145 0.20 b 

Inpago Inpari 

28 
0.0003 b 56.621 0.15 c 

Inpago 9 0.0006 a 89.257 0.16 c 

Local Wamena 

(Moai) 
0.0003 b 64.091 0.11 d 

Average 0.00079 224.201 0.202 

2 

Kurulu Districts 

(2145) 

(Zona 2) 

Inpago Unsoed 

1 
0.0002 b 219.800 a 0.69 a 

Inpago Unsoed 

Parimas 
0.0003 a 221.373 a 0.39 b 

Inpago Inpari 

28 
0.0001 c 163.179 b 0.69 a 

Inpago 9 0.0002 b 147.464 b 0.24 c 

Local Wamena 

(Moai) 
0.0003 a 147.058 b 0.20 d 

Average 0.0093 179.75 0.44 

3 

Sogokmo Districts 

(2653) 

(Zona 3) 

Inpago Unsoed 

1 
0.0002 177.334 b 0.38 b 

Inpago Unsoed 

Parimas 
0.0004 274.062 a 0.67 ab 

Inpago Inpari 

28 
0.0002 208.414 b 0.79 a 

Inpago 9 0.0003 204.465 b 0.29 b 

Local Wamena 

(Moai) 
0.0003 265.018 a 0.16 b 

Average 0.00035 218.677 0.46 

Description: The numbers in the columns followed by the same letter are not significantly different according to 

Duncan Multiple Range Test with α = 5%; 

 

The results of the analysis of total plant chlorophyll content in the Walelagama District (Zone 1) were shown by 

INPAGO Unsoed Parimas and INPAGO 9 varieties, which significantly affected INPAGO INPARI 28 varieties 

and Moai local varieties. Whereas in Kurulu District (Zone 2) it was shown by INPAGO Unsoed Parimas and 

local varieties of Moai. Then in Sogokmo District (Zone 3) the results of the study showed no real effect. 

Furthermore, results of the study of stomata density parameters in Walelagama District (Zone 1) showed no 

significant effect between one variety and the other varieties whereas Kurulu District (Zone 2) showed a real 

influence which was shown by the INPAGO Unsoed Parimas variety as well as in Sogokmo District (Zone 3). 

Furthermore, for the parameters of plant growth rates in the Walelagama District (Zone 1) there was a 

significant effect shown by INPAGO Unsoed 1 varieties that were significantly different from local varieties of 

Moai. This was also shown in Kurulu District (Zone 2), but the growth rate of INPAGO Unsoed 1 varieties was 

not significantly different from INPAGO INPARI 28 varieties. This was also shown in Sogokmo District (Zone 

3) where INPAGO INPARI 28 varieties showed real compliance with local varieties of Moai. 
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Based on research results on three agroecosystem zones, it is known that the chlorophyll content is supported by 

density of stomata and plant growth rate parameters. If the stomata density is high it will increase the 

chlorophyll content of plants with a maximum growth rate. The results showed INPAGO Unsoed Parimas 

variety showed the highest average chlorophyll content. This is supported by the level of stomata density owned 

and the rate of plant growth. It is suspected that genetically some plant genotypes have different growth and 

development rates although planted in the same environment [24] as in the research of shallot plants using eight 

varieties of shallot showed only two varieties could grow well on sandy land [25]. There are several factors that 

are influenced by genetics and the environment, one of which is the speed of plants in producing organic 

material in their growth. Organic matter is produced from photosynthesis and other metabolic activities, such as 

nutrient absorption (N. P and K) and the ability of plants to fix CO2. Increasing the rate of photosynthesis will 

increase the assimilation translocation to all organs of growth [26], so that the difference in growth rate will be 

shown by plant vigor in different genotypes. 

 

The ability to grow local varieties of Wamena (Moai), which looks good at plant height, is seen to show the 

lowest mean for parameters of total chlorophyll content, stomatal density and plant growth rate. This is thought 

to be related to the ability to grow in areas of high acidity or dryness so that it affects the amount of stomata and 

chlorophyll formed, which also affects the rate of growth. Physiologically plants that grow in drought stress 

conditions will reduce the amount of stomata, thereby reducing the rate of water loss followed by stomatal 

closure and decreasing net CO2 uptake in leaves [27]. This will cause a decrease in the rate of photosynthesis 

and photosynthates produced and will affect to growth and production of plant. 

 

In addition, to plant genetic capabilities that affect plant productivity, it is known that soil and climate 

conditions in each agroecosystem zone are one of the supporting factors of plant productivity produced (Table 

1). The results showed, the chlorophyll content shown by INPAGO Unsoed Parimas varieties was high, but the 

harvest index, yield of ton.ha
-1

 and dry weight of 1000 seeds produced showed average variation in each 

agroecosystem zone. 

 

4.3. Results of Analysis of Plant Production 

The results of harvest index parameters in Walelagama District (Zone 1) showed a real effect shown by 

INPAGO Unsoed Parimas varieties and significantly different from the local varieties of Moai whereas in 

Kurulu District (Zone 2) the highest harvest index was shown by the INPAGO Unsoed 1 variety which had a 

significant effect against local varieties of Moai. Different things were also shown in Sogokmo District (Zone 3) 

where INPAGO INPARI 28 variety showed is a significant influence on local varieties of Moai. Furthermore, 

on the production of parameters (ton.ha
-1

) in Walelagama District (Zone 1), INPAGO INPARI 28 varieties 

showed a significant effect on varieties local of Moai. The same thing was seen in Kurulu District (Zone 2) 

where the INPAGO INPARI 28 variety significantly affected the local varieties of Moai. Whereas in Sogokmo 

District (Zone 3), same as on Walelagama District, the results of this study of production were significantly 

affected by the INPAGO INPARI 28 variety, which was significantly different from the Moai local variety. 

Then on the dry weight parameter of 1000 seeds (gr), the results of the study showed that in Walelagama 

District (Zone 1) there was no significant effect indicated by the varieties tested. Another case with Kurulu 

District (Zone 2), where INPAGO INPARI 28 variety shows a real influence on the local Moai variety. Whereas 

in Sogokmo District (Zone 3) INPAGO Unsoed Parimas variety had a significant effect on local varieties of 

Moai (Table 4). 
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Table 4. Results of Parameters Analysis on Harvest Index, Grain Weight per Clump, Dry Weight of 1000 

Seeds at 16 WAP 

No 
Agroecosystem Zone 

(masl) 
Varieties 

Harvest 

Indeks (%) 

Grain weight per 

Clump (gr) 

Dry Weight of 

1000 Seeds (gr) 

1 

Distrik Walelagama 

(1882) 

(Zona 1) 

Inpago Unsoed 1 26,93 d 29,33 d 25,00 

Inpago Unsoed 

Parimas 
52,26 a 161,33 b 44,66 

Inpago Inpari 28 44,77 c 184,33 a 13,66 

Inpago 9 47,74 b 141,00 c 51,33 

Local Wamena 

(Moai) 
4,78 e 22,00 d 30,33 

Average 35.29 79.39 24.99 

2 
Distrik Kurulu (2145) 

(Zona 2) 

Inpago Unsoed 1 50,11 a 138,33 b 19,70 b 

Inpago Unsoed 

Parimas 
49,30 b 149,33 b 20,40 b 

Inpago Inpari 28 46,64 c 184,00 a 28,41 a 

Inpago 9 46,84 c 168,66 a 20,23 b 

Lokal Wamena 

(Moai) 
38,39 d 83,66 c 8,70 c 

Average 46.26 144.79 14.28 

3 

Distrik Sogokmo 

(2653) 

(Zona 3) 

Inpago Unsoed 1 38,82 c 61,66 cd 17,33 b 

Inpago Unsoed 

Parimas 
37,67 c 74,00 c 19,66 a 

Inpago Inpari 28 65,69 a 117,33 b 23,33 a 

Inpago 9 60,94 b 154,66 a 23,66 a 

Lokal Wamena 

(Moai) 
14,65 d 57,66 d 7,66 c 

Average 43.55 93.06 18.33 

Description: The numbers in the columns followed by the same letter are not significantly different according to 

Duncan Multiple Range Test with α = 5% 

 

Based on the results of the study, it appears five varieties that have been tested different responsiveness in each 

agroecosystem zones in Jayawijaya Regency. The highest average harvest index parameter is shown by 

INPAGO Unsoed Parimas (52.66 %) only in Walelagama District (Zone 1) with low production and the dry 

weight of 1000 seeds is also low. Furthermore, the highest harvest index was shown by INPAGO Unsoed 1 

variety (50.11 %) with the highest production indicated by INPAGO 9 variety (2.92 tons.ha
-1

) and weight of 

1000 seeds by INPAGO INPARI 28 variety (28.41 gr). Then in Sogokmo District, the real effect of the harvest 

index level was shown by INPAGO INPARI 28 (65.69 %) with production reaching 3.53 tons.ha
-1

 with a weight 

of 1000 seeds achieved by 23.33 gr which was significantly different from INPAGO 9 variety (23.66 gr). This 

shows the different production achievements of each variety weighing 1000 seeds and different harvest index. 

This is thought to be influenced by pH conditions, B-organic content, N-Total, P2O5. It is known that wet 

saturation plays an important role in achieving crop production, as stated by [28], which states that high base 

saturation means that there are quite a lot of base cations available for plants in terms of soil nutrients. The 

maximum number of cations that can be absorbed by the soil indicates the value of the exchange capacity of the 

cation. In addition, it is known that plant productivity is influenced by genetic characteristics of plants and plant 

growing environment conditions, which if the vegetative growth of plants looks good, does not rule out the 

physiological aspects are also good, even the resulting product is also high. The main factor influencing, in this 

case, is the unpredictable condition of the growing environment of plants and is a new growing environment that 

requires additional input of organic material to improve the condition of the growing environment. This is 

caused by the low level of soil fertility in each agroecosystem zone. So, to increase the productivity of rice 

plants, it is needed an input of organic material in the form of organic fertilizer (liquid or solid). 

 

5. CONCLUSIONS 

The results show that the best growth performance was shown by local varieties of Wamena (Moai) for the three 

agroecosystem zones for plant height parameters, namely in Walelagama District observing 2 MST (6.29 cm) 

and 4 MST (35.28 cm). Then, it continued with INPAGO INPARI 28 variety on 6 MST (79.01 cm). The same 
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thing was shown in Kurulu District, namely, INPAGO INPARI 28 variety showed the highest average plant 

height at 6 MST observations (74.73 cm). In Kurulu District, observations of plant height were significantly 

affected by the local varieties of Wamena (Moai) on observations of 4 MST (43.76 cm) and 6 MST (83.66 cm). 

Furthermore, the parameter number of leaves significantly affected in Walegama and Kurulu Districts (Zones 1 

and 3). In Walegama District, INPAGO 9 variety had a significant effect (3.44 strands) on 2 MST observations. 

Meanwhile, in Sogokmo District, INPAGO Unsoed 1 varieties significantly affected observations of 4 MST 

(40.88 strands) and 6 MST (60.33 strands). For plant production parameters showed a significant effect on 

Walelagama and Sogokmo Districts by INPAGO INPARI 28 varieties (10.62 tons.ha
-1

 and 3.53 tons.ha
-1

) with 

highest of harvest index in Walelagama District indicated by INPAGO Unsoed Parimas varieties (52.26 %), 

whereas in Sogokmo District it was shown by INPAGO INPARI 28 (65.69 %). Then in Kurulu District it was 

shown by INPAGO 9 variety (2.92 tons.ha
-1

) with the highest harvest index indicated by INPAGO Unsoed 1 

variety (50.11 %) and the weight of 1000 seeds indicated by INPAGO INPARI 28 variety (28.41 gr). 
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