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Absence broccoli farming in the island of Timor cause dependence vegetables broccoli flowers from 
outside the island or imported to meet the needs of the market. The impact the selling price of broccoli 
flowers are very expensive. Delimiter farming on the plateau is rocky, infertile, and the difficulty of the 
source of irrigation for cultivation. Instead highly fertile lowlands, and has the potential of specific and 
fluctuating temperatures that average less than 27.2 °C for 8 months. There are varieties of broccoli 
capable of flowering normally at an average temperature of less than 28.15 °C Temperature same or 
more, many varieties that produce flowers not normal and the risk of crop failure (Arifin at al.,2017). The 
research aims to manipulate the temperature control via intercropping with broccoli C. juncea as a shade 
tree, for the suitability of the temperature that normal flowering broccoli. Experiments using split plot 
design. The main plot treatments three varieties, namely the Green Magic, Green Super and kompak. 
The subplots 5 treatments shade tree planting time, ie the time of planting a shade tree for 3 weeks 
before planting (WBP) broccoli, 2 WBP broccoli, 1 WBP broccoli, broccoli planting simulplanteously, and 
one week after planting broccoli. Total combined treatment of 15 and 3 replications. The best result is 
the interaction time of planting shade 1 WBP broccoli varieties of Green Super. This drop in 
temperature2.1 °ofC or 29.8 °C to 27.7 °C air temperature of 27.4at flowering °Cto harvest quality 
normal interest rate 82.30% and 746.67 g.plant weight 

-1
. 
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INTRODUCTION 
Eastern part of Timor island territory of East Timor 
and the western part is Indonesian. Broccoli 
vegetable products to the needs of consumers in 
Timor 100% come from outside the island or 
imported, in the absence of farming in the 
Highlands. The impact the selling price is very 
expensive and scarce. Plateau over 800 m above 
sea level (asl), which has a lower temperature but 
besides soils and water become limiting 
cultivation, also threatens slope erosion. 
Cultivation of broccoli is directed to the lowlands 
where land is flat, broad, fertile with S1 

class(highly suitable)for sustainable use (Sys et 
al.,1991). Specific potential air temperature in the 
lowlands, averaging less than 27.2 °C for 8 
months, 5 months of the dry season (May to 
September) and 3-month rainy season (January 
to March). The temperature of 27.2°C or more 
occurred 4 months, 2 months of the end of the dry 
season (October and November), 1-month rainy 
season (December) as well as one month of the 
end of the rainy season (April). The minimum 
temperature of 15 °C and a maximum of 35.8 °C 
(BMKG Lasiana Kupang, 2015).  
Planting cauliflower and carrots in between rows 
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of banana Beranga Flores splantds intercropping 
models, produce normal flowers and bulbs are 
good in a low-lying island of Timor (Arifin, 1996, 
Arifin et al, 2011). It has been proven that broccoli 
varieties widely adaptable, can be normal 
flowering at high temperatures exceeding 30 °C 
(Farnham, 2010). Mirdad (2014), states that there 
are varieties of broccoli that produce flowers 356-
748 g. plant-1 at a minimum temperature 16,2-
21.7 °27,1-C and maximum 36.3 °C. Some 
varieties of broccoli grown during the dry season 
in Thailand at temperatures of 25-35 °C resulted 
in the production of flowers for 2-12 ton ha

- 1
 

(Karistsapol et al., 2013). But Bjorkman and 
Pearson (1998) stated that the hot air temperature 
higher than 30 °C when entering the growth phase 
to the flowering phase primordiaparticularlyphase 
eralyproductive deviations cause abnormal flower 
production and the risk of crop failure. Selection 7 
varieties during the rainy season and dry with an 
average temperature of less than 28.15 °C in the 
lowlands, there are varieties that are capable of 
normal flowering 68-90% and the weight of 557.5 
to 730.0 g.plant

-1
 ( Arifin et al., 2017).  

The addition amount of broccoli growing season in 
P.Timor for continuity of flowers and vegetable 
products if the planting time in August / 
September, it will coincide with the beginning of 
flowering high-temperature conditions critical to 
the process of flower formation in October at a 
temperature of 28.15 °C or more, resulting 
deviation flower production is not normal. The 
timing of planting at a temperature of 28.15 or 
more should be no manipulation of temperature 
control in the crop of broccoli in order to adapt to 
the growing needs of the flowering phase. 
Engineering types that can be done is the 
management of broccoli intercropping with C. 
juncea as shade by setting the time of 
planting.excellence C. juncea that is easy to grow 
in a variety of climatic conditions and rapid growth 
(Wrin et al., 2012) and do not become a 
competitor nutrients for broccoli (Atmojo, 2003). 

 
MATERIALS AND METHODS 
          The study began September to November 
2016 at an altitude of 195 m above sea level 
(Pasambuna et al., 2003 and Rukmana, 1995). 
The coordinates 10° 11 'South latitude and 123° 
41' East Longitude. The average air temperature 
of 25.7 to 28.5 °C (BMKG Lasiana Kupang, 2015). 
Alluvial soil type, total N content; 0.26%, P; 5.5%, 
and K: 0.1%. Dusty loam texture and base 
saturation; 98% and CEC (percolation method) 
31.10%. 2.3% organic C and pH 7.7.  

Broccoli seed requirement of 300 g ha-1, C. 
juncea 5-10 kg ha-1,NPK compound fertilizer 100 
kg.ha-1,Urea 200 kg ha-1.biota compost 15 tons / 
ha, liquid organic fertilizer biota 3 liter.ha-1 or 10 
cc in 7 liters of water. Pest control using pesticide 
plant life plus a dose of 1-1.5 cc in l liter of water 
(PT. Triharmoni Abadi, 2015).  
Research shaped factorial split-plot design. The 
main plot of 3 treatment varieties (Vx) is Green 
Magic (V1), Green Super (V2) and Compact (V3). 
The subplots 5 treatment time of planting C. 
juncea (Wy) is the time of planting a shade tree 
for 3 weeks before planting (WBP) broccoli (W1), 
2 WBP broccoli (W2), 1 WBP broccoli (W3), 
simulplanteously planting broccoli (W4) and 1 
weeks after planting broccoli (W5). WxVy 
treatment combination of 15 and 3 replications. 
Overall treatment combinations into 45 plots. 
Each plot 32 plants. The variables measured, the 
change in temperature under a shade tree splantd 
broccoli 05.00 and 13:00 and light intensity 11:00 
hours every two days, the ability of flowering 
broccoli and normal interest, date of flowering and 
harvest 50%, and the weight of the plants and 
flowers. The climate data were analyzed 
descriptively and broccoli flower production was 
analyzed using analysis of variance to determine 
the value of F count 5%. Significant F count 
followed by LSD test 5%. 
 
RESULTS AND DISCUSSION 

The air temperature in the broccoli and 
Shadecroppingcan lower the temperature 
(Sasmita et al., 2006). Naidoo (2000) stated C. 
juncea as a couple intercropped with staple crops 
can protect direct sun exposure for plants that do 
not require heat rays. Banta and Harword (1973) 
in Guritno (2011) said one of the benefits of 
intercropping is to reduce the risk of interference 
temperature that does not support growth and 
crop production.  Temperature control engineering 
research results through the management of 
multiple cropping descriptively presented Table 
(Table 1, Figure 1-5). This drop in temperature 
due to shielded staple crops of broccoli by C. 
juncea hot direct sunlight, it appears that changes 
in light intensity shade results followed by a 
decrease in temperature. The faster the time of 
planting a shade tree (Figure 1) as the 
determination period of 3 weeks before planting 
broccoli (W1V1, W1V2, and W1V3), the lower the 
temperature is 27.2 to 27.4 °C temperature 
condition is pretty good but the intensity of the 
light 47, 7 to 48.7% to be limiting, since the 
density of leaf closure shade.  
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Table 1. Changes in light intensity (Ic%) and temperature (T 
°
C) as a result of cropping 

management for 3 months in broccoli fields in the lowlands   
   

Treatment 
September October November average 

Ic (%) t
(o

C) Ic (%) t
(o

C) Ic (%) t
(o

C) Ic% t
(o

C) 

W1V1 78 26.8 45 27.1 23 27.6 48.7 27.2 

W2V1 81 27.2 62 27.3 38 28.0 60.3 27.5 

W3V1 81 27.4 73 27.4 57 28.6 70.3 27.8 

W4V1 80 28.5 78 28.9 60 29.5 72.7 29.0 

W5V1 84 28.2 92 28.8 76 30.8 84.0 29.3 

W1V2 77 26.8 46 27.2 20 27.7 47 , 7 27.2 

W2V2 80 27.0 61 27.3 42 28.1 61.0 27.5 

W3V2 83 27.2 72 27.4 58 28.6 71.0 27.7 

W4V2 85 28.0 80 28, 6 63 29.3 76.0 28.6 

W5V2 87 29.6 90 29.2 78 30.7 85.0 29.8 

W1V3 80 27.2 43 27.1 22 27.8 48.3 27.4 

W2V3 83 26.9 61 27.2 40 28.1 61.3 27.4 

W3V3 84 27.6 72 27.4 61 28.7 73.3 27.9 

W4V3 83 27.8 79 28.1 62 29,2 74.7 28.4 

W5V3 84 28.6 89 29.8 78 30.2 83.7 29.5 

Average 82 27,65 69,53 27,92 69,4 28,86 67,87 28,1 

 
Table 2. Ability flowering broccoli and normal interest in the engineering of high-temperature 
reduction through the management of broccoli intercropping with C. juncea lowland. 

Treatment Flowering Capability (%) Yield normal interest (%) 

 V1 V2 V3 V1 V2 V3 

W1 73.93 cdef 60, 43 bc 21.87 a 18.77ab 12.23a 13.53 a 

W2 65.63 bcd 71.90 cde 50.00 b 23.97bc 50.83e 40.63 d 

W3 81.27def 91,67 f 66.40 bcd 59.87 f 82.30g 63.60 f 

W4 83.37 def 82.30 def 50.43 b 40.63 d 62.33 f 27.07 c 

W5 86.47ef 83,33 def 28.13 a 29.17 c 58.67 f 16,67ab 

LSD 5% 18.74 7.72 

Numbers are accompanied by the same letters in the same row and column of each variable that 
showed no significant difference was observed by LSD 5 % 

 
 
Conversely, the slow timing of planting a 

shade tree (Figure 2) as in the first weeks after 
the planting of broccoli is quite open in the area 
without shade (W5V1, W5V2, and W5V3), the 
higher the temperature is 29.3 to 29.8 °C and the 
intensity light from 83.7 to 85.0%. Very good light 
conditions but the temperature to be limiting. 
Increasing the temperature from 13 °C to 29 °C in 
a certain time may affect the flowering process 
quantitatively (Wiebe, 1975 in Plant, 1999). 

When planting shade better (Figure 3) is 1 
week before planting three varieties of broccoli 
(W3V1, W3V2, and W3V3) when compared with 
the others. 3 Effect of combined treatment was 
the temperature down respectively from 29.3 oC; 
29.8 °C and 29.5 °C to 27.8 °C; 27.7 °C and 27.9 

oC and light intensity rise of 48.7%; 47.7% and 
48.3% to 70.3%; 71.0% and 73.3%. Broccoli type 
hybrid capable of adapting spacious and can grow 
and produce well at temperatures up to 30 oC 
(Known-You Seed Corporation, 2012). For 
broccoli adequacy photosynthesis, the light 
intensity of at least 60-70% in the shade (Karima 
et al., 2012). 

Flowering capability and results Normal 
Flower 

Management engineering intercropping in 
Table 2 show that the ability of flowering broccoli 
and normal interest generated by the interaction 
of planting a shade tree for one week before 
planting three varieties of broccoli (W3V1 W3V2 
and W3V3 interaction) with the temperature of 
each interaction 27.8 oC; 27.7 oC and 27.9 oC. 
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Interaction more have the ability to bloom in the 3 
treatment interaction was W3V2; 91.67% of the 32 
plant. together with W3V1, but significantly 
different W3V2 W3V3; 66.40% of the 32 
plant.plot

.-1
. While the normal interest generated 

W3V2; 82.30% is the highest and significantly 
different from all other interactions. 

 

 

Figure 1. Planting time of Crotalaria juncea 
which is slow to plant (temperature 29,3 

o
C 

and light intensity 48,7%) 

 
Figure 2. Planting time of slow shading (29.3 
°C and light intensity 84.0%) 
Determination of normal interest in the results of 
this study, based on the criteria of interest are 
compact and meet the splantdards of the modern 
market demand and the hospitality is closest to 
the location of the research. The characteristics of 
a compact flower are as follows: 

a. Leaf buds that grow on flowers no more 
than 20 strands  

b. High wiwilan leaf buds do not exceed the 
surface of the flower head  

c. Flower branch in the flower head is not 
visible  

Flowers do not bloom. 
 
 
 
 
 
 

 
 

 
 
Figure 3.  The right shoot planting time 
Crotalaria juncea planted better and better 
(Temperature on W3V1 27,8 

o
C and light 

intensity 70,3%) and W3V2 temperature 27,7 
o 

C and light 71,0%) 

 
 

Figure 4. Compact interest results in W3V2 

 
 
Figure 5 (i). The flower is not compact on 
W1V2 
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5 (ii). The flower is not compact on W1V3 

 
5 (iii). Flower Not compact on W1V1 

Age Flowering and Harvest 
In general, flowering and harvest age (Table 3) 
show that the interaction time of planting a shade 
tree for one week before planting three varieties of 
broccoli (W3V1 W3V2 and W3V3) produces a 
shorter lifespan than other interactions. W3V2 
flowering date; 56.33 days after planting (DAP) is 
shorter and really different with W3V1; 60.00 
DAP, but W3V2 equal to W3V3. Shorter harvest 
age is W3V2 interaction; 69.67 DAP equal to 
W3V3, but significantly different from the age 
W3V1; 75.67 DAP.  
Research results increase or decrease in air 
temperature on broccoli plants can shorten or 
extend the life of the broccoli crop. The rise in 
temperature to a certain extent from the 
interaction W1V2 temperature of 27.2 oC and time 
of harvest 83.00 shortened to 76 dap dap on 
W2V2 treatment temperature rose to 27.5 °C 
Onwards W3V2 interaction limit temperature rises 
to at 27.7 oC harvesting shortened to 69.67 DAP 
and vice versa if the temperature drops to a lower 
direction. Changes in temperature rise further as 
the W4V2 temperature rises to 28.6 °C, harvest 
time was extended to 74.67 DAP and so on until 
the temperature W5V2 up 29.8 °C different 
harvesting also extended 82.33 DAP. In this 
shade systems engineering, was the dominant 

factor that limits flowering and harvest age is 
rising and falling temperatures. Sermenli et al. 
(2011) stated that the air temperature rises toward 
high 21.5 to 31.7 °C in summer in Hatay Turkey 
shorten the life of the harvest to a certain extent. 
Broccoli harvest life extension up to 81 days after 
planting can occur at temperatures lower 
direction. Very low temperatures at some specific 
types of plants, which inhibits the growth (Zhang 
et al., 2012). 

Weight plans and flowers 
Weight plans and flowers in Table 4 show that the 
interaction time of planting a shade tree for one 
week before planting three varieties of broccoli 
(W3V1 W3V2 and W3V3) gives better results than 
other treatments. Weight weighing results on the 
interaction W3V2 plants; Kg.plant

-1
 2.40 equal to 

W3V1 and W3V3, but harvest flowers W3V2 
interaction at an average air temperature of 27.2 
to 28.6 °C produce746.67kg.plant

-1
 the highest 

that all other interactions, 
Tumpangsari broccoli and lettuce on the average 
air temperature of 10.4 to 29.2 °C, yielding 785 g 
broccoli flowers plant

-1
 (Yıldırım and Turan, 2013). 

Demir and Polat (2006) state that the same 
intercropping models on the average air 
temperature of 9.5 to 28.2 °C and a maximum 
temperature of 33, 2°C yields a normal 
marketable interest 5.60 kg m

-2
. 

Hamdani (2009) states that genetic factors also 
affect the characters displayed plants. The results 
of this study not only because of superior varieties 
of Green Super adaptable wide on the high and 
low fluctuations in air temperature in the lowland 
also the most decisive is the timing of planting of 
shade, especially in the treatment of interaction 
W3V2 suitable for the needs of the average 
temperature during the phase of flowering 27 4 oC 
and 72% of light intensity received by the surface 
of the broccoli plant in October (Table 1) for the 
process of photosynthesis under the splantds of 
C. juncea. Cultivation of broccoli require full light, 
but the light intensity is only 65% in the shade still 
produce a good flower production (Francescangeli 
et al., 2003). 
 
 
 
 
 
 
 
 
 



Arifin et al.,                                                                                Temperature control technology in broccoli 

 

    Bioscience Research, 2018 volume 15(2): 754-761                                                             759 

 

Table 3. Age broccoli flowering and harvest the engineering of high temperature reduction 
through management of broccoli intercropping with C. juncea lowland 
 

Treatment Flowering age (days) Age of harvest (day) 

 V1 V2 V3 V1 V2 V3 

W1 67.33 cde 68.67 de de68.67 82.33 cd 83.00 cd 82.67 cd 

W2 66.67 cd 62.00 b 61.33 b 81.33c d 76.00 b 72.67 ab 

W3 62.00 b 56.33 a 57.33 a 76.00 b 69.67 a 70.33 a 

W4 65.67 cd 62.33 b 64.33 bc 75.67 b 74.67 b 79.67 c 

W5 70.00 ef 66.67 cd 73.00 f 84.00 d 82.33 cd 88.00 e 

LSD 5% 3.17 3.35 

Description: Numbers are accompanied by the same letters in the same row and column of each    
variable that showed no significant difference was observed by LSD 5% 

Table 4. The weight of broccoli flower plants at high-temperature reduction through engineering 
management broccoli intercropping with C. juncea lowland 

Interactions Broccoli Weight (kg) Weight of interest (g) 

Treatment V1 V2 V3 V1 V2 V3 

W1 0.90a 0.87 a 1.10 ab 333.33 cd 486.67gh 210.00ab 

W2 1,60cd 2,10ef 1,27 bc 380.00 de 656.67i 320.00 cd 

W3 2,17ef 2,40f 2,07ef 403.33 ef 746.67j 606.67i 

W4 1,90de 2,17ef 1,90 de 320,00 cd 526.67 h 450.00fg 

W5 1.57cd 1.90de 1,57 cd 270.00 bc 510.00gh 203.33a 

LSDT 5% 0.34 64.41 

Description: Numbers are accompanied by the same letters in the same row and column of each 
variable that showed no significant difference was observed based on test LSD 5%. 

 
 
CONCLUSION 
The results showed that: 1) Management of 
broccoli with intercropping Crotalaria juncea as a 
shade tree for broccoli can lower the temperature 
of 2.13 °C or from 29.40 °C to 27.27 °C in broccoli 
in low-lying land. 2). It is best intercropping W3V2 
Interaction partner planting time (C.juncea one 
week before planting broccoli varieties of Green 
Super). These interactions can lower the 
temperature of 2.10 °C or 29.8 °C to 27.7 °C 3). 
Temperature conditions of 27.4 oC results in 
October ample shade in accordance with broccoli 
needs to enter primordia and flowering phases. 4) 
The small value of temperature drop determines 
the response of varieties in producing compact 
flower harvest 82,3% from 32 tan.plot-1 and by 
weight of flower weight, 746,67g.plant

-1
 with 

harvest age is faster 69,67 DAP. 
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