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The addition of phosphorus and potassium fertilizer in the generative 
stage of Job’s tears affects yield components, yield, and yield quality 
 

Abstract. Job’s tears (Coix lacryma-jobi L.) is an indeterminate food crop that requires more than one-
time application of fertilizer. This study aims to determine the effect of additional doses of 
phosphorus and potassium at the beginning of the generative phase as side dressing fertilization on 
yield components, yield, and yield quality of the Job’s tears plant. The research was conducted in dry 
season March - August 2021 at the Experimental Field of the Faculty of Agriculture, Universitas 
Padjadjaran at Jatinangor, Sumedang Regency around 750 m above sea level. The experimental design 
used randomized block design (RBD) consisting of nine treatments and three replications, namely P 
and K fertilizers, respectively at doses of: 0, 20, 30, 40, and 50 kg/ha through one or two frequencies of 
fertilization. Data analysis used analysis of variance and Scott-Knott test at 5% significance level. The 
results showed that the application of phosphorus and potassium fertilizers affected the number of 
panicles, seed weight, and harvest index, but no one effect on other yield components and yield 
quality. The yield component and the Job’s tears yield were decreased compared to previous studies, 
which were carried out in sufficient water conditions. 
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___________________________________________ 

Introduction 
 

Indonesia's population growth is increasing 
from year to year. Based on Indonesia Statistics 
(2021), Indonesia's population in September 2020 
was 270.2 million people. The average 
population growth rate of Indonesia increased 
by 1.25 percent per year in 2010-2020. Certainly, 
increasing population will increase food needs 
(Prosekov & Ivanova, 2018). So far, most 
Indonesians consume rice as a staple food 
(Widyanti et al., 2014). Thus, developing local 
food through the food diversification program is 
the government's effort to strengthen 
community food security (Rozaki, 2020). 

Job’s tears (Coix lacryma-jobi L.) is an 
alternative food crop that has good nutrition, 
health benefit, and easy to cultivate in tropical 
area, especially Indonesia (Nurmala et al., 2017). 
Job’s tears seeds contain 76.40% carbohydrates, 
7.90% fat, and 14.10% protein (Grubben et al., 
1996). In addition, Job’s tears can also be used as 
a functional food to treat diseases such as 
diabetes, kidney and liver diseases, lung cancer, 
and rheumatism (Irawanto et al., 2017). Origin of 
Job’s tears is from Southeast Asia so that the 
climate in Indonesia is suitable for the growth of 
Job’s tears (Iamsupasit, 1996). 

The yield and harvest index of Job’s tears 
from farmers production are still low 
(Wicaksono et al., 2022). This problem caused by 
failure of fertilizer dosage and fertilization 
method, farmers usually give one time 
fertilization. Job’s tears is indeterminate plant 
that requires more than one time fertilization 
like other indeterminate plants (Kaschuk et al., 
2016). Thus, the Job’s tears plant requires 
additional fertilization in its growth phase, 
especially the generative stage which determines 
yield of seed. 

Generative stage of plants need 
phosphorus and potassium fertilizer 
(Szczepanek & Siwik-Ziomek, 2019). Phosphorus 
is needed for the formation of ATP, germination, 
photosynthesis, respiration, growth of young 
plants, growth of roots and leaves, flowering 
and seed formation, storing dry matter in cereal 
seeds, and increasing yield components, yield 
and yield quality (Gahoonia et al., 1999;  Chaichi 
et al., 2008; Malhotra et al., 2018; Seneweera & 
Conroy, 1997), while potassium is needed to 
fight pests and diseases, photosynthesis, 
osmoregulation, enzyme activation, protein 

synthesis and ion transport (Dhillon et al., 2019; 
Zörb et al., 2014). Potassium also affects the 
yield, yield, and quality of seeds (Brennan & 
Bolland, 2009; Ali et al., 2003). 

The application of additional fertilizer in 
generative stage of Job’s tears has never been 
studied.  It is expected that yield and quality of 
Job’s tears seeds will increase with the addition 
of this fertilizer. 

 
___________________________________________ 

Materials and Methods 
 

The research was carried out from March to 
August 2021 at the Experimental Field of the 
Faculty of Agriculture, Universitas Padjadjaran 
in Jatinangor, Sumedang. The altitude of the 
research location is around 750 m above sea 
level. The research site has a temperature of 21.8 
– 23.0oC, humidity 86 – 91%, and belongs to the 
C3 agro-climatological zone according to 
Oldeman's classification. Rainfall during the 
study was 490 (March), 44.5 (April), 120.5 (May), 
85.5 (June), 16 (July), and 10 mm (August). The 
site soil had pH 7.22 (neutral), organic C 1.26% 
(low), total N 0.11% (low), C/N 11.45 (high), 
total P2O5 34.98 mg/100 g (moderate), available 
P2O5 1.95 ppm (very low), K2O 4.44 mg/100 g 
(very low), and cation exchange capacity 24.96 
(moderate). 

The materials that used in this research 
were Job’s tears seeds cv. Watani Wado, chicken 
manure, NPK fertilizer (15:15:15), SP-36 fertilizer 
(36% P), KCl fertilizer (55% K), profenofos 
insecticide, and mancozeb fungicide. The tools 
used in this study were tape measure, analytical 
balance, caliper, Wagner penetrometer, farming 
equipment, and AGR-RM40 dehuller machine. 

The research was an experiment, which 
used a randomized block design (RBD) with 
nine treatments and three replications, so there 
were 27 plots. Each plot was 12 m2 that consisted 
of 50 plants. The treatment was: 
A = without additional P and K (control),  
B = additional P and K 20 kg/ha, respectively, in 
one time application at 16 weeks after sowing 
(WAS), 
C = additional P and K 20 kg/ha, respectively, in 
two times application at 16 and 18 WAS,  
D = additional P and K 30 kg/ha, respectively, 
in one time application at 16 WAS, 
E = additional P and K 30 kg/ha, respectively, in 
two times application at 16 and 18 WAS, 
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F = additional P and K 40 kg/ha, respectively, in 
one time application at 16 WAS, 
G = additional P and K 40 kg/ha, respectively, 
in two times application at 16 and 18 WAS, 
H = additional P and K 50 kg/ha, respectively, 
in one time application at 16 WAS 
I = additional P and K 50 kg/ha, respectively, in 
two times application at 16 and 18 WAS, 

Land preparation consisted of weed 
clearing, plowing and plots making. Plots were 
made with a width of 3 m and a length of 4 m. 
Plots distance was 0.3 m, while replications 
distance was 1 m. Plant spacing was 60 cm x 40 
cm. Manure was given a week before planting at 
a dose of 2 tons/ha. 

Seeds were mixed with fungicide, then two 
Job’s tears seeds were planted in a hole with a 
depth of about 3 cm and covered by soil. 
Fertilizing of NPK at a dose of 200 kg/ha was 
given at 3 WAS by side dressing. The application 
of SP-36 and KCl fertilizer according to the 
treatment was given at 16 WAS (14 days after 
the flowers appeared) and 18 WAS (28 days after 
the flowers appeared) by side dressing. 

Plant cultivation included weeding, pest 
and disease control. Weeds was controlled by 
mechanically weeding. Control of grasshopper 
was carried out by spraying insecticide, while 
fungicide controlled black mildew. Water 
supply for plant was given by surface irrigation.  

Job’s tears can be harvested at seed 
physiological mature, which is 165 days after 
sowing (DAS). Physically, dry and yellowish 
leaves indicated that seeds can be harvested. On 
the other hand, seeds having a shiny white color, 
filled or pithy, and hard when pressed by hand. 

Observations were carried out by counting 
or measuring the components of yield, yield, 
and yield quality. The yield components 
consisted of the number of productive tillers, the 
number of panicles per tiller, the number of 
seeds per panicle, and the weight of 100 seeds. 
Yield were measured by seed weight per plant 
and harvest index, while yield quality were seed 
hardness, seed size, seed extraction ratio and 
polishing ratio. 

The number of productive tillers, number 
of panicle, and the number of seed were counted 
at the age of 15 weeks after sowing. The number 
of productive tillers was counted based on the 
number of tillers that produce flowers at the 
reproductive stage. The number of panicle was  

counted per tiller, while the number of seed was 
counted per panicle. Weight of 100 seeds and  
grain weight per plant was measured after 
harvest using an analytical scale at 14% moisture 
content. The harvest index is measured by 
comparing seed weight with plant biological 
weight. Seed size was measured using a caliper, 
while seed hardness was measured using a 
penetrometer. Seed extraction ratio was 
measured by dividing weight of hulled seed by 
weight of unhulled seed. Polishing ratio was 
measured by comparing the milled seeds with 
the Job’s tears polished seed standard. 

Data were analyzed using SPSS software 
version 25. Differences between treatments were 
identified using Scott-Knott test at 5% 
significance level. 
 
___________________________________________ 

Results and Discussion 
 
Results. Addition of P and K fertilizers did not 
increase the number of productive tillers, the 
number of seeds, or the weight of 100 seeds of 
Job’s tears plants compared to the control (Table 
1). On the other hand, P and K fertilizer 
treatment at a dose of 30-40 kg/ha with a 
frequency of 1 or 2 times increased the number 
of panicles. 

Crop yields can be increased by addition of 
P and K fertilizer (Table 2). Giving P and K 
fertilizers 20 or 30 kg/ha, either 1 or 2 times in 
the generative stage gave the best seed weight, 
while dose of 20 or 40 kg/ha that given 1 or 2 
times and dose of 50 kg/ha that given 1 time 
application was better than control. The addition 
of P and K fertilizers at a dose of 50 kg that 
given twice did not increase yields compared to 
the control. The addition of P and K fertilizers at 
a dose of 20-40 kg/ha, either once or twice 
increased the harvest index compared to the 
control. The application of P and K fertilizers at 
a dose of 50 kg/ha which was given 1 time also 
increased yields, but the application 2 times 
gave the same results as the control. 

In contrast to the yield and yield 
components, the addition of P and K fertilizers 
did not increase yield quality. The addition of P 
and K fertilizers did not give any difference in 
seed diameter, seed hardness, seed extraction 
ratio and polishing ratio compared to the 
control. 
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Table 1. The effect of addition of P and K fertilizers on the yield components of job’s tears plants 

Treatments 
Number of 
Productive 

Tillers 

Number of 
Panicles  

Number of 
Seeds  

Weight of 
100 Seeds (g) 

A = without additional P and K 
(control) 

2.33 a 16.16 a 2.35 a 11.11 a 

B = additional P and K 20 kg/ha, 
respectively, in one time application 

4.00 a 13.11 a 2.39 a 12.60 a 

C = additional P and K 20 kg/ha, 
respectively, in two times application 

2.92 a 15.06 a 3.01 a 11.95 a 

D = additional P and K 30 kg/ha, 
respectively, in one time application 

3.42 a 18.23 b 2.74 a 12.12 a 

E = additional P and K 30 kg/ha, 
respectively, in two times application 

4.50 a 19.49 b 2.34 a 11.73 a 

F = additional P and K 40 kg/ha, 
respectively, in one time application 

2.50 a 16.50 b 2.94 a 11.76 a 

G = additional P and K 40 kg/ha, 
respectively, in two times application 

2.67 a 19.35 b 2.37 a 11.95 a 

H = additional P and K 50 kg/ha, 
respectively, in one time application 

3.33 a 13.44 a 2.99 a 12.26 a 

I = additional P and K 50 kg/ha, 
respectively, in two times application 

3.00 a 15.12 a 2.30 a 11.96 a 

Note: The mean value of the treatment in the same column followed by the same letter was not different 
based on Scott-Knott test at the 5% significance level. 
 

Table 2. The effect of addition of P and K fertilizers on the yield of job’s tears plants 

Treatments Seed Weight per Plant (g) Harvest Index  

A = without additional P and K (control) 9.83 a 0.28 a 
B = additional P and K 20 kg/ha, 
respectively, in one time application 

15.79 b 0.34 b 

C = additional P and K 20 kg/ha, 
respectively, in two times application 

15.82 b 0.42 b 

D = additional P and K 30 kg/ha, 
respectively, in one time application 

20.70 c 0.41 b 

E = additional P and K 30 kg/ha, 
respectively, in two times application 

24.07 c 0.39 b 

F = additional P and K 40 kg/ha, 
respectively, in one time application 

14.26 b 0.42 b 

G = additional P and K 40 kg/ha, 
respectively, in two times application 

14.63 b 0.42 b 

H = additional P and K 50 kg/ha, 
respectively, in one time application 

16.41 b 0.46 b 

I = additional P and K 50 kg/ha, 
respectively, in two times application 

12.48 a 0.32 a 

Note: The mean value of the treatment in the same column followed by the same letter was not different 
based on Scott-Knott test at the 5% significance level. 
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Table 3. The Effect of addition of P and K fertilizers on the yield quality of job’s tears plants 

Treatments 

Seed 

Diameter 

(mm) 

Seed 

Hardness 

(kgf) 

Seed 

Extraction 

Ratio (%) 

Polishing 

Ratio (%) 

A = without additional P and K 
(control) 

6.56 a 7.02 a 55.52 a 77.08 a 

B = additional P and K 20 kg/ha, 
respectively, in one time application 

6.68 a 7.09 a 56.25 a 79.50 a 

C = additional P and K 20 kg/ha, 
respectively, in two times application 

6.40 a 7.00 a 58.43 a 78.92 a 

D = additional P and K 30 kg/ha, 
respectively, in one time application 

6.47 a 6.90 a 60.03 a 79.33 a 

E = additional P and K 30 kg/ha, 
respectively, in two times application 

6.37 a 6.94 a 55.93 a 79.00 a 

F = additional P and K 40 kg/ha, 
respectively, in one time application 

6.33 a 7.04 a 54.95 a 79.58 a 

G = additional P and K 40 kg/ha, 
respectively, in two times application 

6.40 a 7.06 a 56.19 a 80.00 a 

H = additional P and K 50 kg/ha, 
respectively, in one time application 

6.61 a 6.99 a 57.15 a 79.42 a 

I = additional P and K 50 kg/ha, 
respectively, in two times application 

6.55 a 7.03 a 56.71 a 79.25 a 

Note: The mean value of the treatment in the same column followed by the same letter was not different 
based on Scott-Knott test at the 5% significance level. 
 
 

Discussion. Dry season that occurs during 
generative stage of plants (April – August) 
causes water shortages. The yield and yield 
components of Job’s tears were smaller than 
previous studies which were conducted in 
sufficient water condition (Ruminta et al., 2017; 
Ruminta et al., 2018; Nurmala et al., 2016). Lack 
of water cause a decrease in phosphorus and 
potassium uptake (Ge et al., 2012; Bakhshandeh 
et al., 2020; Raza et al., 2012; Nawaz et al., 2012; 
Bista et al., 2018). This was shown by P and K 
treatments did not increase yield components or 
yield quality and only affected the number of 
panicles, seed weight, and harvest index. 
Nonetheless, there were several studies that 
state that potassium uptake in drought 
conditions actually increases (Raza et al., 2012). 
On the other hand, previous studies stated that 
the provision of phosphorus and potassium 
could increase yield components and yield 
quality (Chaichi et al., 2008; Malhotra et al., 2018; 
Seneweera & Conroy, 1997; Brennan & Bolland, 
2009; Ali et al., 2003).  

Adding phosphorus and potassium 
fertilizer 30-40 kg/ha increased the number of 
panicles, either in one or two applications. The 
data showed that the dose affected more than 
the frequency of fertilizer application. Increasing 
the dose of phosphorus has been known to 

increase the number of flowers (Vosnjak et al., 
2021; Malhotra et al., 2018). The same thing 
happened for increasing the dose of potassium 
(Fageria & Oliveira, 2014; Fageria, 2015). 
However, giving too much phosphorus and 
potassium (50 kg/ha) did not increase the 
number of panicles (Islam & Muttaleb, 2016; 
Banerjee et al., 2018).  

On crop yield, the best doses of 
phosphorus and potassium were narrowed at 30 
kg/ha, either 1 or 2 applications. The analogy in 
the number of panicles observation, an increase 
in the doses of phosphorus and potassium 
increased yield, but the provision of too many 
doses of phosphorus and potassium did not 
increase the yield. In this case, the number of 
panicles as a yield component increased due to 
the application of phosphorus and potassium, 
causing an increase in plant yield. Increasing a 
yield component could result in the increasing of 
yield (O’Connor et al., 2018; Huang et al., 2011). 
The interesting thing was that twice application 
of 50 kg P and K fertilizer did not increase 
yields, compared to one time application. This 
was inconsistent compared to the same 
frequency of fertilization at other fertilizer doses. 

The harvest index is affected by crop yield 
(Wnuk et al., 2013; Li et al., 2015). With an 
increase in seed weight due to the provision of 



114  Jurnal Kultivasi Vol. 22 (2) Agustus 2023 
  ISSN: 1412-4718, eISSN: 2581-138x 

Wicaksono FY, Khairunnisa S, Irwan AW, Nurmala T. 2023. The addition of phosphorus and potassium fertilizer in the 
generative stage of Job’s tears affects yield components, yield, and yield quality. Jurnal Kultivasi, 22(2): 109-116 

phosphorus and potassium, the harvest index 
also increased compared to the control. 
However, the dose of 30 kg/ha, which gave the 
best seed weight, did not increase harvest index 
compared to doses of 20, 40, or 50 kg/ha. This 
probably happens because the provision of 
phosphorus and potassium can increase 
biological weight (Dai et al., 2016; Bilal et al., 
2021; Maurya et al., 2014). 

 
___________________________________________ 

Conclusions 
 
The addition of phosphorus and potassium in 
the generative stage of Job’s tears increased the 
number of panicles, seed weight, and harvest 
index but did not affect other yield components 
and yield quality.  
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