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Abstract. Problem is that the sunlight passing through the coconut canopy 
is limited for photosynthesis. The purpose of this study was to measure the 
performance of the Anjasmoro variety technology package among 
coconuts. This research was conducted in North Minahasa in 2018. Field 
trials to test soybeans under the shade of coconut and without shade. Each 
treatment was repeated at 15 blocks. Technology Package The technology 
tested included soybean seeds planted at 15 x 40cm spacing. Basic 
fertilization is applied 50 kg urea, 75 kg SP36 and 150 KCL / ha. Pest or 
disease control follows the concept of integrated pest control. The data 
collected included agronomic performance and yield. The collected data 
were statistically tested using T (test). The results of the analysis showed 
that the plant height of 70.6 cm Anjasmoro variety was not significant with 
soybeans planted on land without shade. But the number of branches (2.1) 
was significantly lower than the soybean without shade. The number of 
soybean pods under the shade of 32 pods of coconut was lower and 
significantly different from the soybean without shade. The soybean yield 
among the coconuts was 900 kg/ha lower than the soybean without shade, 
1,315 kg/ha. 

1 Introduction 
The income of coconut farmers from copra processing is low so that only farmers who have 
large coconut plantations can depend on this plant for their livelihoods [23]. The 
productivity of coconut plantations in North Sulawesi is low, because it is more than 50 
years after planting. The existing coconut variety is deep coconut. The performance of this 
coconut plant has grown tall so that as a result the light penetrates the coconut canopy and 
reaches the land beneath which the coconut is quite large. 

The distribution of sunlight that penetrates coconut stands with a spacing of 9x9 m aged 
50 years, the light that passes through the coconut canopy is sufficient for the 
photosynthetic process of soybean plants. The highest solar radiation that reaches the land 
under the coconut canopy is found when the newly planted coconuts are 1-5 years old. 
When the coconut is 20 years old, the plants between the coconuts cannot grow normally 
because of the high level of shade. When the coconut is 50 light years old, it reaches a high 
enough land so that intercrops can be planted [26]. This is also supported by the distribution 
of coconut roots only found in an area 2 meters from the base of the coconut tree or about 
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25% of the total land used. This limited root distribution allows the remaining 75-80% of 
the land to be cultivated for soybean plants. This is as reported by [26], where the roots 
used were 25%. The land potential in the people's plantation area is wide enough for mixed 
farming. 

Soybean development under the shade of coconut continues to be studied. This is 
because soybeans are an important food [25]. One of the strategies to increase soybean 
production is by utilizing the potential of available land to support increased soybean 
production, among other things, planting soybeans as an intercropping planted with annual 
crops including coconut [20]. 

The problem of developing soybean among coconuts is the low intensity of light and 
light energy that will be received by shaded plants. Adaptation to shade conditions can be 
achieved if plants have mechanisms for capturing and using light efficiently. According to 
[3], soybeans will give a different response to shade conditions. Furthermore, he said that 
sensitive soybeans will experience a high enough decline in production while tolerant 
soybeans can still maintain their production even though there is still a decline. 

From the results of Asadi's research [1] the reduction in soybean yields in intercropping 
is 6-52%. Shade stress reaches 50%, so soybean yields decrease by 10-40% [29]. The 
results of this study provide opportunities for soybean development among coconuts. 
Anjasmoro variety with a potential yield of 2.23 tons per ha. Because the decrease in yield 
due to shade reaches 50% if soybeans are planted with a potential yield of 2.23 tonnes/ha, 
farmers still earn 1.1 tonnes per ha among coconuts. This is in accordance with the results 
of research by [1]. He stated that the Anjasmoro variety of this variety has the potential for 
production in open land to reach 2.23 tons per ha, the result will decrease 1.72 tons per ha 
at 25% shade. If the shade is increased by 50%, the soybean yields decreases by 1.21 tons / 
ha [1]. 

Therefore, an effort is needed to test varieties that are adaptive and have optimal yields, 
especially tolerance to low light intensity in shade, so that later soybean cultivation can be 
carried out to support soybean production [8]. Anjasmoro varieties are shade tolerant of 
30% and 50% [18]. The purpose of this study was to test the technological performance and 
adaptability of Anjasmoro soybeans among specific coconuts for the location of North 
Minahasa. 

2 Methods 

This research was conducted in Laikit Village, Minahasa Utara district in 2018. The 
characteristics of the research location can be described as follows: Wet climate conditions 
for dry land. The study area is in the lowlands. The research used shade from deep coconut 
plantations aged 40-60 years and without shade. Coconut spacing is 9x9 m. Treatment 1 
soybean planted using coconut shade. Treatment 2 soybeans were planted without cover. 
The soybean tested was Anjasmoro variety and it was repeated in 5 shaded blocks and 5 
blocks without shade. The cultivation technique includes Anjasmoro seeds used per ha 40 
kg. Seeds are planted 2-3 cm above the land surface or using a planting tool, spacing 10-15 
x 40 cm, 2-3 seeds per hole. The number per clump is uniform 2 plants. 

Fertilize 50 kg urea, 75 kg SP36 and 100-150 KCL / ha at planting time. The first and 
second fertilization is carried out when weeding is finished, so that the fertilizer is only 
absorbed by the soybean plants. Pest and disease control is monitored. Control of plant 
disturbing organisms (OPT) is carried out by monitoring. Pesticides are applied according 
to the development of the pests and diseases that attack. Data collected included plant 
height at harvest, number of branches, number of pods and yield per ha. Measurement of 
plant height is measured using meters. Plant height is measured from the soil surface to the 
end of the canopy, 10 plants are randomly selected per plot, the height is measured then 
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averaged. The number of soybean branches was counted from 10 plants then the results 
were averaged. The yield per plot is weighed from the yield of 4 x 5 m tiles. Then averaged. 
To calculate yield per ha the tile data is converted to ha. Agronomic data and results were 
analyzed using the T test. 

3 Results and Discussions  

3.1. Plant height 

The effect of the interaction between shade and soybean on plant height is presented in 
Table 1. The results showed that soybean grown among coconuts had an average height of 
70.6 cm, but not significantly different than that of soybean in open land. Some research 
results also suggest that shade causes increased plant height and reduced soybean stem 
diameter [7, 12, 22, 31, 32]. According to [24], lack of light due to shade changes plant 
morpho-physiology, such as increasing specific leaf area, stem length and leaf width, but on 
the other hand decreases stem diameter and total dry matter. [28] stated that up to 75% 
shade increased plant height, leaf area, light absorption rate, photosynthesis rate, leaf 
chlorophyll index, number of filled pods, and seed weight per soybean plant. In general, the 
rate of increase in plant height was due to the lengthening of the stem segments (etiolation) 
according to the research of [17]. [14, 30] elongation of stems, petioles, hypocotyl, and 
apical dominance are forms of avoidance of shade. The avoidance response to shade gives 
plants the opportunity to get enough sunlight to survive. 

Table 1. The soy plant of the Anjasmoro variety in the coconut naungi and is open in northern 
Minahasa 

Description Anjasmoro Variety 
Among coconuts aged 40-60 

years 
Open land 

Height of cm plant 70.6a 69a 
Number of branches 2.1a 5.1b 
Number of pods 32 a 55b 
Ton/ha yield 900 a 1,315b 

Note: the number followed by the same letter in the same column does not differ manifestly at the 
0.05 (T test) test level. 

The trend of the soybean plant height under shade was higher than the height of the 
soybean plant in open land, indicating that the existing shade on coconut trees did not 
significantly affect the height of the soybean plant. This shows that the sunlight that 
penetrates the coconut canopy of the soybean plant is able to use the light efficiently so that 
the height is not significantly different from that in open land. 

3.2 Number of branches 

The results of data analysis in Table 1 show that the number of soybean branches planted 
between coconuts is lower and significantly different than those planted in open land. In 
shaded conditions, the light intensity that can be received by plants will be a little so that 
there is an increase in auxin activity and as a result the cells grow lengthwise. The length of 
the internode is reflected in the number of branches. The results of research by [19] showed 
that the level of shade had a significant effect on the number of branches, where the highest 
number of branches was found in the treatment without shade. 

This indicates that soybean grown between coconuts is affected by the existing coconut 
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shade. Shaded conditions, soybeans tend to grow vertically to reach sunlight, rather than 
growing sideways to form new branches. As a result, many plants will collapse because the 
stems are not strong, so that soybeans can be seen under the shade, creeping and wrapping 
around other plants. Plant height posture on coconut shade treatment tends to be higher than 
that without shade. This is due to the interaction between soybean plants and the 
environment. Shade stress is due to the low light intensity received by soybeans as a result 
of which plants experience etiolase. The results of research by [12] reports that shade 
causes an increase in plant height but reduces the diameter of the soybean stem. An 
increase in plant height as a result of extension of stem internodes [17]. 

3.3 Number of Pods 

Soybean pods are zinc for storage of photosynthetic products. The results of the analysis in 
Table 1. It can be seen that the number of pods planted under the shade of coconut is lower 
and significantly different compared to soybeans planted in open land. This shows that the 
soybean under the coconut is only able to form pods 58% compared to open land. The 
inability to form pods is thought to be due to insufficient sunlight penetrating the coconut 
canopy to meet the soybean needs for optimal photosynthesis. The high rate of shedding of 
flowers and pods was caused by the intense competition for assimilates. [27] reported that 
the reduction in the number of pod contents was caused by the amount of shedding of 
flowers and pods reaching 50%. According to [21], there was a significant positive 
correlation between seed yield and number of pods. The number of pods is the most 
important contributor to seed yield [10]. 

3.4 Production/Yield 

From the observations in Table 1. It can be seen that the production of soybean under 
coconut is lower and significantly different than that of soybean grown on open land. This 
shows that shading and competition factors occur in soybean grown on land between 
coconuts. Effect of shade and coconut plant competition reduced soybean yield by 41.82%. 

This decrease in yield was due to insufficient light transmission reaching the soybean 
canopy for optimal photosynthesis of soybean plants. As a result, the yield was low. The 
results of [2] research reported that Anjasmoro variety produced higher plant height and 
seed weight per plant than Kipas Merah [9]. When compared with Dena 1. It is grown 
among coconut stands in the yield 0.45 - 0.91 t/ha, an average of 0.74 t/ha. 

Plant competition for light, nutrients can suppress plant yields [4]. Plants that are shaded 
on several parameters cause a decrease when compared to those without shade because in 
the shaded condition the plants divide their photosynthate more into the leaves, eventually 
pod formation decreases [16], as a result the yield of seeds is lower. Research results [11, 
15] stated that soybean plants that grow in a shaded environment during the generative 
phase experience a decrease in photosynthetic activity so that the allocation of 
photosynthate to the reproductive organs is reduced, which causes the size of the seeds to 
be smaller than those without shade. Shade causes a reduction in soybean yield and size 
[13]. According to [6] although the maximum seed size is determined by its genetic 
potential, soybean seed size can be modified by changes in environmental conditions during 
the reproductive phase. 

The results of the study on the Anjasmoro variety planted on land without shade yields 
an average yield of 1,315 kg per ha. The average soybean production under coconut stands 
is 900 kg/ha. A simple economic analysis showed that the B/C ratio with the highest 
production (910 kg / ha) obtained B/C 1.71. If from the results of average productivity (740 
kg/ha), the B/C ratio is around 1.30 [9]. Seeing the yield obtained per ha 1.3 tonnes per ha, 
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soybean farming under coconut stands shows that there is hope of increasing the yield of 
coconut farmers through poly-cultivation of coconut and soybeans. 

4 Conclusion 
The land between the coconuts over 50 years old can be planted with Anjasmoro soybeans. 
The results of the soybean study showed: 
1. Soybean grown between coconuts has an average height of 70.6 cm, but not 

significantly different from the height of soybean in open land (69 cm). 
2. The number of soybean branches planted between coconuts is lower (2.1) and 

significantly different from those planted in open land (5.1). 
3. The number of pods planted under the shade of coconut has a lower pod number (32 

pods) and significantly different from soybeans planted in open land (55 pods). 
4. The production of soybean under coconut is lower (900 kg/ha) and significantly 

different from soybean grown in open land (1,315 kg/ha). 

5 Suggestion 
Suggestions can be continued with an assessment of shade-tolerant soybean varieties so that 
they can take advantage of coconut land where the coconut canopy only continues up to 
40% sunlight. 
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