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Abstract 

 Pati Dwarf Kopyor coconut originated from Pati, Central Java is one of the Kopyor coconut 

populations from Indonesia. Three varieties of Pati Dwarf Kopyor coconut, namely: Kopyor Green 

Dwarf, Kopyor Brown Dwarf and Kopyor Yellow Dwarf out of six potential varieties have been 

officially released as local superior varieties by the Minister of Agriculture, Republic of Indonesia at 

the end of 2010. The objectives of this research were to evaluate the stability of Kopyor fruit 

production among provenances of Pati Dwarf Kopyor coconuts. Evaluations were conducted especially 

for the three recently released varieties of Kopyor coconuts. Observations were carried out in 2011 and 

the collected data were then compared with Kopyor fruit production data collected in 2009 -2010. In 

three different locations, representatives of 10 Kopyor coconut provenances for each Kopyor variety 

were observed; therefore, a total of 90 trees were evaluated in this experiment. Observations were 

conducted for number of total bunches per palm, number of total fruits/per bunch, and the number of 

harvested Kopyor coconut fruits/per bunch. Three bunches were selected for each of the evaluated 

provenance. Results of the observation indicated that the observed yield and yield parameters of three 

Pati Dwarf Kopyor coconut varieties fluctuated by the year of observations. However, in general the 

observed yield and yield parameters among three varieties were similar. The average number of total 

bunches observed among three varieties evaluated ranged from 9.6-12.1 bunches per palm; the average 

number of fruits/per bunch ranged from 5.3-12.4; and the average number of harvested Kopyor 

fruits/per bunch ranged from 2.0-3.8. The estimated number of total fruits/palm/year among the three 

varieties ranged from 53.8-128.1 and the percentage of Kopyor fruit production observed among the 

three varieties evaluated ranged from 24.8-38.9 %. The estimated number of total harvested Kopyor 

fruits/palm/year ranged from 20.5-39.2, respectively. Rainfall pattern might affect directly or indirectly 

toward yield and yield components of three Pati Dwarf Kopyor coconut varieties. 

 

Keywords:  Exotic coconut, Endosperm abnormality, Natural mutation, Fruit yield, Kopyor fruit yield, 

Rainfall pattern  

 

 

____________________________________ 

1
Plant Molecular Breeding Laboratory,  Department of  Agronomy  and  Horticulture,  Faculty  of  Agriculture,  

  Jl. Meranti-Darmaga Campus, IPB, Bogor 16680, Indonesia. 
2 
Indonesian Palms Research Institute, Jl. Raya Mapanget, P.O. Box 1004, Manado, Indonesia.  

3
Department of Agro-Eco-Technology, Faculty of Agriculture, UPN Veteran, Jawa Timur, Surabaya, 

Indonesia.  

 
*
Contact addresses: is_maskromo@yahoo.com; s_sudarsono@ymail.com 

 

 

 

mailto:is_maskromo@yahoo.com


Cord 2013, 29 (2) 

 

 20 

Introduction 

 Kopyor Coconut is one of the exotic palms 

that have a high economic value. The price of 

Kopyor coconut fruits is relatively more 

expensive than the regular one. The current price 

of Kopyor fruit ranged between Rp. 15.000 – 

30.000, depending on their sizes. However, 

information about the existence of this unique 

coconut and its Kopyor fruits production is still 

limited (Sudarsono et al, 2011). 

 The Kopyor coconut is hypothesized to 

have come from natural mutations among 

coconut provenances (Sudarsono et al, 2012 and 

Sukendah et al., 2009). According to Santoso 

(1996), Kopyor is a Javanese term for the 

matured coconuts having soft and partially 

detached endosperm from the shell and filling 

the pit where the coconut water resides.  The 

Makapuno coconut from the Philipines is an 

other example of coconut mutant exhibiting 

endosperm abnormality. The Makapuno mutant 

has also been reported originally occurred 

among normal coconut populations (Samonthe et 

al. 1989). Results of biochemical studies on 

Makapuno fruits indicated the absence of α-D 

galactosidase enzyme activity. The absence of 

this enzyme has been proposed to cause the 

abnormal endosperm in Makapuno fruit (Mujer 

et al. 1984). The putative mutant gene in the 

Macapuno coconut causes the soft endosperm 

phenotype and the broken association between 

zygotic embryos and the endosperm tissues 

(Santos, 1999). Unlike normal coconut fruits, the 

embryo of Makapuno is unable to germinate 

naturally.  

 Kopyor coconut also exhibits endosperm 

abnormality and came from natural mutation 

among normal coconut provenances. As a 

natural mutant, the number of coconut 

provenances producing Kopyor fruit are 

supposed to be rare than the normal fruit 

producing ones. According to Falconer (1985), 

natural mutation occurs in a relatively very low 

frequency (10
-5

 - 10
-6

 each generation). Such 

probability means that naturally there will be 

only one mutant among 100,000-1,000,000 

progenies. Moreover, the generated mutants 

most probably are lethal and their survival in 

nature is limited. 

 According to those assumptions, Kopyor 

coconut mutant theoretically should not exist. 

However, such mutant phenotype is more 

frequently found in several centres of coconut 

production in Indonesia. The Kopyor coconut 

populations were reported exist in Kalianda 

District, South Lampung (Mahmud, 2000). 

Result of exploration in East Java by Akuba et 

al. (2002) successfully identified a number of 

Kopyor coconut populations in a number of 

locations. This type of coconut mutant were also 

existed in Tangerang, Banten (Asmah, 1999), 

Pati, Central Java, and Ciomas-Bogor, West 

Java. However, the dwarf type of Kopyor 

coconut was originally reported in Pati, Central 

Java (Maskromo, 2005). The Dwarf Kopyor type 

exists interspersed among the tall type of Kopyor 

coconut in Pati region. 

 Recently, three out of six potential 

varieties of Pati Dwarf Kopyor coconut have 

been officially released as local superior 

varieties by Minister of Agriculture, Republic of 

Indonesia at the end of 2010. These were Pati 

Kopyor Green Dwarf, Kopyor Brown Dwarf and 

Kopyor Yellow Dwarf coconut varieties. The 

objective of this research was to evaluate 

stability of Kopyor fruit production among 

provenances of the recently released Pati Dwarf 

Kopyor coconut varieties. 

Materials and methods 

 Observations were carried out in 2011 and 

the collected data were then compared with 

Kopyor fruit production data collected in 2009-

2010. Kopyor coconut provenances at three (3) 

locations of Kopyor fruit production centres in 

Pati were selected and used in this study. The 

coconut provenances evaluated in the selected 

locations consisted of a mixture of those 

producing only normal fruits and those of 

Kopyor coconut, respectively. However, 

majority of the coconut provenances in all 

locations are the Kopyor coconut producing 

palms. 

 Surveys were conducted to record existing 

Kopyor coconut provenances in those locations. 
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Representatives of 10 provenances for each 

Kopyor variety in each location were then 

selected and used for Kopyor fruit yield 

evaluation. Selection of Kopyor provenances 

was based on owner information about the 

previous Kopyor fruit production by the 

particular tree.  

 For each Kopyor provenance, three 

bunches were selected and the Kopyor fruit yield 

per bunch was recorded in at least 10 months 

after pollination. For each bunch, the harvested 

fruits were grouped into either Kopyor fruits or 

Normal ones using indigenous knowledge in the 

region. Identification of Kopyor fruits were done 

by knocking the husk of the mature nuts. The 

differences in maturity of Kopyor and Normal 

nuts facilitated the differentiation among them. 

According to local farmers, the accuracy of 

Kopyor fruits identification is close to 100%, 

especially for coconut fruits at 10 months after 

pollination.  

 The observation was conducted by local 

workers who mastered the indigenous 

knowledge in Kopyor fruit identification. To 

validate the data, one or two samples of 

predicted Kopyor fruit were harvested from 

every Kopyor provenance and the fruits were 

opened to determine their identities. 

Observations were conducted for number of total 

fruit bunches, total fruits/bunch, Kopyor 

fruits/bunch, estimated total fruits and Kopyor 

fruits yield per palm in a year, and Kopyor fruits 

percentages. 

Results and discussions 

 Results of the observation for various yield 

and yield component parameters were presented 

in Table 1. The average number of total fruit 

bunches observed among the selected 

provenances of three Pati Dwarf Kopyor coconut 

varieties were mostly similar during the three 

year periods of observation. However, Kopyor 

Brown Dwarf variety showed higher number of 

fruit bunches than the Kopyor Yellow Dwarf and 

Kopyor Green Dwarf one. The average number 

of fruit bunches observed among three varieties 

evaluated ranged from 10.2 – 10.7. These 

number of fruit bunches were lower than the 

average number of fruit bunches of Kalianda 

Tall Kopyor coconut (11.9 -12.6) (Maskromo et 

al, 2012). The typical of bunches of the three 

dwarf varieties of Kopyor coconut are shown in 

Figure 1. 

 The average number of fruits/bunch, 

Kopyor fruits/bunch and percentage of Kopyor 

fruits harvested among the selected provenances 

of three Pati Dwarf Kopyor coconut varieties 

were also mostly similar during the three years 

periods of evaluation. During the three year 

periods of observation, the three varieties 

showed higher number of fruits/bunch and 

Kopyor fruits/bunch in the year 2009 and 2011 

than that in the year 2010 (Table 1). The average 

number of harvested Kopyor fruits for the three 

Kopyor coconut varieties ranged from 2.7 – 3.0 

fruits/bunch (Table 1). The percentage of 

harvested Kopyor fruits ranged from 35.3% for 

Kopyor Green Dwarf, 33.4 % for Kopyor Brown 

Dwarf and 35.7 % for Kopyor Yellow Dwarf 

(Table 1). The number of fruits/bunch and 

harvested Kopyor fruits/bunch among Pati 

Dwarf Kopyor coconut were higher than those 

reported for the Tall Kopyor coconut type 

observed in Kalianda, South Lampung district, 

Lampung (Maskromo et al. 2011). Similarly, the 

average number of Kopyor fruits/bunch and the 

percentage of Kopyor fruit among Pati Dwarf 

Kopyor coconut were also higher as compared to 

those observed in Tall Kopyor coconut type from 

Kalianda (Maskromo et al. 2011). Kopyor Dwarf 

coconut types exhibited higher number of 

Kopyor fruits/bunch than Kopyor Tall coconut 

because of their differences in pollination pattern 

(Maskromo and Novarianto, 2007). The dwarf 

Kopyor type tends to exhibit self pollination 

while the tall type tend to outcross. The 

representative segregation of Normal and 

Kopyor fruits harvested from single bunch was 

presented in Figure 2. 

 For the estimated number of total fruit 

production per palm/year and of total Kopyor 

fruits/palm/year, the three varieties showed 

higher numbers in the year of 2009 and 2011 

than that in the year of 2010. The estimated 

number of total fruits/palm/year of Kopyor 

Green Dwarf is 87.1 fruits, Kopyor Brown 

Dwarf is 94.3 and Kopyor Yellow Dwarf is 77.3 

fruits.  The   estimated  number  of  total  Kopyor  
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Table 1. Yield and yield components parameters of three Pati Dwarf Kopyor Coconut varieties during the 

year 2009 - 2011 

Parameter 
KGD Aver-

age 

KBD Aver-

age 

KYD Aver-

age 2009 2010 2011 2009 2010 2011 2009 2010 2011 

Number of 

bunches/palm 
10.3 11.0 10.2 10.5 9.8 12.1 10.3 10.7 9.6 10.3 10.8 10.2 

Number of 

fruits/bunch 
10.5 6.0 8.6 8.4 9.0 5.5 12.4 9.0 9.3 5.3 8.2 7.6 

Number of 

Kopyor 

fruits/bunch 

3.8 2.3 2.8 3.0 3.3 2.2 3.1 2.9 3.5 2.0 2.6 2.7 

Total number 

of fruits/palm 
108.4 66.0 86.9 87.1 88.2 66.6 128.1 94.3 89.6 53.8 88.5 77.3 

Total number 

of Kopyor 

fruits/palm 

39.2 24.8 27.9 30.6 32.3 25.9 31.7 30.0 33.1 20.5 28.2 27.3 

Percentage of 

Kopyor fruits 
36.2 37.5 32.2 35.3 36.6 38.9 24.8 33.4 37.0 38.1 31.9 35.7 

Note: - Data of 2009 and 2010 were from “Proposal Pelepasan Tiga Varietas Unggul Lokal Kelapa 

Genjah Kopyor Pati.”  

- KGD: Kopyor Green Dwarf, KBD: Kopyor Brown Dwarf, and KYD: Kopyor Yellow Dwarf. 
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Figure 1. The representative of fruit bunches of the three dwarf Kopyor coconut 

varieties originated from Pati, Central Java, Indonesia. (A) Kopyor Green 

Dwarf, (B) Kopyor Brown Dwarf, and (C) Kopyor Yellow Dwarf 
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fruits/palm/year among three Pati Kopyor 

varieties evaluated ranged from 27.3 – 30.6 

fruits. The estimated number of total 

fruits/palm/year and estimated number of total 

Kopyor fruits/palm/year are also higher than 

those observed among Kopyor Tall coconut type 

originated from Kalianda (Maskromo et al. 

2011).  

 In the case of Makapuno, a coconut mutant 

exhibited abnormal endosperm from the 

Philippines, there are three different types of 

Makapuno existed. Attempt to evaluate the 

existence of such type in Kopyor coconut have 

been preliminary evaluated in other studies. 

Results of those observations indicated the 

presence of nine different Kopyor coconut based 

on the scores of endosperm quantity in the nuts. 

According to collected data on the scores of 

endosperm quantity, Pati Dwarf Kopyor varieties 

belong to Kopyor with score of endosperm of 1-

6. The existence of Kopyor coconut with score 

of endosperm up to 9 are observed only in those 

originated from Jember and Sumenep, East Java 

and Kalianda, Lampung, respectively 

(Maskromo et al. 2012). 

 Based on those observations, the three Pati 

Dwarf Kopyor varieties basically showed similar 

yield potentials. However, there was yield 

fluctuation by year of observations. Although the 

number of bunches observed in the year of 2010 

was slightly higher than those in the year of 2009 

or 2011, the number of fruits/bunch, Kopyor 

fruits/bunch, estimated fruits/palm/year, and 

estimated Kopyor fruits/palm/year in the year of 

2010 was the lowest.  

 Rainfall pattern might have had effects on 

all of the observed yield and yield component 

parameters. According to Perera et al. (2010), 

the time required from flower inflorescence 

initiation up to fruit harvesting was 

approximately two years. Rainfall pattern might 

affect the flower inflorescence initiation 

(Maskromo et al. 2011). Therefore, the negative 

effects of rainfall pattern toward flower 

inflorescence initiation in a certain year would 

affect the next year coconut yield. The existence 

of adequate rainfall might result in positive 

effect to the initiation of female flowers and 

inflorescences of coconuts.  

 Moreover, rainfall patterns also affect fruit 

formation. Sayeed (1955) suggested that in 

addition to genetic factors, the success of 

pollination and fruit formation in coconut is 

strongly affected by environmental conditions. 

Either excessive amount of rainfall or drought 

stress exposure might cause failure in pollination 

and in fruit formation. Too many rainy days 

during pollination period might probably reduce 

fruit formation because of the pollination process 

failure. 

 Therefore, the observed yield fluctuation 

in the year 2009-2011 may have been due to 

rainfall pattern in the years before observation. 

In this evaluation, the total number of fruit 

bunches and number of fruit per bunch might be 

affected by a combination of rainfall pattern in 

one year before observation. The unfavourable 

effect of drought and heavy rain on fruit set and 

retention is shown in low yield one year later.  

Being perennial in nature, coconut palm has a 

long duration from the initiation of inflorescence 

primordial to nut maturity (about 44  months) 

and with longer pre-fertilization period (about 32 

months) than post-fertilization (12 months). 

Hence, the impact of drought occurring at any of 

the critical stages of coconut inflorescence 

development affects nut yield (Rajagopal et al 

1996; Rajagopal et al. 2000), not only during the 

drought year but also in following three years 

making the problem more  severe  (Naresh-

Kumar 2002). The rainfall pattern data for the 

research locations in Pati, Central Java, during 

the period of 2006-2010 were presented in Table 

2. 

 Based on those reasoning, rainfall patterns 

since the year 2007 might determine yield and 

yield component parameters observed in period 

of 2009-2011. The rainfall pattern data for Pati 

region (Table 2) indicated during the year 2007 

and early 2008, there was low volume of rainfall 

(ranged from 853-1077 mm/year) and limited 

number of rainy days (79-97 days). During the 

year 2009, volume of rainfall reached 2559 mm 

and the number of rainy days was 171 days in 

this  year.  The  rainfall  pattern  for  2010 was 
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expected similar to that of 2009. Available data 

for rainfall pattern in 2010 were only up to 

August 2010.  

 The number of bunches in the year 2009 

was the lowest (Table 3). The number of 

bunches in 2009 might be affected by low 

volume of rainfall in 2008. On the other hand, 

higher volume of rainfall in 2009 up to 2010 

should results in more inflorescences in the year 

2010 and 2011. These predictions were 

supported by observation data since there were 

higher number of fruit bunches in 2010 and 2011 

(Table 3). 

 The average number of fruits/bunch in the 

year 2010 was the lowest (Table 3). The number 

of fruits/bunch in 2010 might be affected by both 

less amount of rainfall and number of rainy days 

in last year. After pollination and fruit set, it 

takes time about 10 – 12 months for harvesting 

mature nuts. Both less amount of rainfall and 

low number of rainy days might affect fruit 

retention, resulting in a lower number of 

fruits/bunch. This prediction was supported by 

observation data since there was less 

fruits/bunch in 2010 than that either in 2009 or 

2011 (Table 3). 

 The limited amount of rainfall and rainy 

days might affect negatively toward 

inflorescence initiation. However, these 

conditions might be positive for the yield of 

Kopyor fruits. As it was expected, less rain in 

2008 resulted in higher average number of 

Kopyor fruits/bunch, while more rain in 2009 

and 2010 resulted less Kopyor fruits/bunch 

(Table 3). Although rainfall might have affected 

Kopyor fruit yield, its effect may not be direct 

but probably through its negative impacts on 

fruit retention. Drought conditions because of 

less rainfal during early coconut fruit 

development may have contributed to more fruit 

fall. Moreover, low number of rainy days might 

actually indicated that the drought period has run 

most the year, making the fruit fall problem 

more severe. Such conditions may result in even 

lower fruit retention and eventually low Kopyor 

fruit yield.  

 Formation of Kopyor fruits is mostly 

genetically controlled. If the hypothesis that the 

Kopyor phenotype is controlled by single-

recessive mutant gene k is true, the Kopyor fruits 

can only be obtained if the genetic constitution 

of the endosperm is kkk. Such condition could 

only be achieved when the k female gamete is 

pollinated by k male pollen. Such pollination 

resulted in formation of kk zygotic embryos and 

kkk endosperm in the form of Kopyor fruit.  

 The genetic constitution of Kopyor 

producing coconut provenances growing in the 

Pati regions most probably is a heterozygote Kk. 

Therefore, probability of generating Kopyor 

fruits depends on the convergence of the k allele 

in the female gamete and the k allele carried in 

the male pollen. Theoretically under the natural 

conditions, probability of generating Kopyor 

fruit is approximately 25% out of total harvested 

fruits. Results of the observation support this 

hypothesis, since the Kopyor fruit formation 

among three Pati Dwarf Kopyor coconut 

varieties during the three years observation 

ranged from 24.8 - 38.9%. The slightly high 

percentage of Kopyor fruit formation observed 

during the three years evaluation may be due to 

the self pollinating nature of the Dwarf Kopyor 

coconut used or due to a high percentage of 

immature normal nut falls.  

 In certain case, the potential yield of Pati 

Dwarf Kopyor fruit could reach up to 50% 

(Maskromo and Novarianto, 2007). Kopyor yield 

of up to 50% may be achieved by pollinating the 

natural Kopyor palm (heterozygote Kk) with 

pollen of true-to-type Kopyor palm (homozygote 

kk). However, Kopyor provenance in the regions 

are only of natural heterozygote Kk palms and 

there is no homozygote kk one. Therefore, such 

possibility is inexistence. Moreover, there is a 

possibility that more than one locus may actually 

control Kopyor phenotype. If there are two 

recessive genes and both are independently 

controlling Kopyor phenotype, in certain case 

the Kopyor fruit yield may actually reach 50%. 

However, other mechanisms may also affect 

Kopyor fruit yield and there will be further 

investigation about these matters. In the 

subsequent studies, a number of evaluations will 

be conducted to elucidate genetic factors 

affecting yield of Kopyor fruits in coconut.  
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Figure 2. Segregation of normal and Kopyor coconut fruits harvested from a single coconut bunch. The 

total number of harvested fruit was 11, the normal fruits were 6 (above), and the Kopyor fruits 

were 5 (below), respectively 

 

 

     Table 2. Monthly and yearly rainfall pattern data during the year of 2008-2010 in the  

                   surrounding areas of observation regions, Pati, Central Java, Indonesia 

  

2008 2009 2010 

Volume 

(mm) 

No. of rainy 

day (days) 

Volume 

(mm) 

No. of rainy 

day (days) 

Volume 

(mm) 

No. of rainy 

day (days) 

Jan 58 9 310 23 600 21 

Feb 275 16 798 28 143 10 

Mar 110 13 126 14 187 10 

Apr 61 10 306 17 192 13 

May 67 7 85 13 152 10 

Jun 54 8 84 9 230 10 

Jul 18 4 0 0 92 8 

Aug 0 0 56 9 91 5 

Sep 56 9 59 6 NA NA 

Oct 2 4 86 14 NA NA 

Nov 49 4 217 17 NA NA 

Dec 103 16 427 21 NA NA 

Total/year 853 100 2554 171 1687* 87* 

     Source: Local Department of Irrigation, Pati, Central Java. NA: data not available. 

     *Data up to August 2010. 

Normal 

fruits (6) 

Kopyor 

Fruits 

(5) 
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   Table 3. Possible effects of rainfall pattern on yield and yield component of Pati Dwarf  

   Kopyor coconut from Pati, Central Java, Indonesia 

Observed Data  2008 2009 2010 2011 

Rainfall (mm)
1)

  853 2,554 1,687* NA 

Rainy day (days)
1)

  100 171 87* NA 

Average number of bunches NA 9.9 11.1 10.4 

Average number of fruits/bunch
2)

 NA 9.6 5.6 9.7 

Average number of Kopyor 

fruits/inflorescence
2)

 
NA 3.5 2.1 2.8 

Fruits yield/palm/year
3)

  NA 95.4 62.1 101.2 

Kopyor fruit yield/palm/year
3)

  NA 34.9 23.7 29.3 

 Kopyor fruit percentage
4)

 NA 36.6 38.2 29.6 

   Note:    
1) 

Data source: Local Department of Irrigation, Pati, Central Java. 

 
2)

2009 and 2010 data were from “Proposal Pelepasan Tiga Varietas Unggul Lokal  

Kelapa Genjah Kopyor Pati.” 

 
3)

Estimated number based on number of bunches*number of fruit/bunch or number of  

 Kopyor fruit/bunch. 

 
4)

Calculated by using % Kopyor fruit = (Kopyor fruits per inflorescence/fruits per bunch) 

   *100%.  

 NA: data not available. *Data up to August 2010 

 

These activities are currently on going and the 

results will be presented elsewhere. 

Conclusions 

1. The observed yield and yield parameters 

of three Pati Dwarf Kopyor coconut 

varieties fluctuated by the year of 

observation. Generally, the observed yield 

and yield parameters among three Pati 

Dwarf Kopyor coconut varieties were 

similar. 

2. The average number of fruit bunches 

observed among three Pati Dwarf Kopyor 

Coconut varieties evaluated ranged from 

9.6-12.1; the average number of 

fruits/bunch ranged from 5.3-12.4; and the 

average number of Kopyor fruits/bunch 

ranged from 2.0-3.8. The estimated 

number of total fruits/palm/year among 

three varieties ranged from 53.8-128.1.  

3. The percentage of Kopyor fruit formation 

observed among three varieties evaluated 

ranged from 24.8-38.9. While the 

estimated number of total Kopyor 

fruits/palm/year ranged from 20.5-39.2, 

respectively. 

4.  Rainfall pattern might affect directly or 

indirectly toward Kopyor fruit yield and 

yield components of the three Pati Dwarf 

Kopyor coconut varieties.  
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