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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
-1
normal interest rate 82.30% and 746.67 g.plant weight .
Keywords: Broccoli, intercropping, C. juncea, plains.

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 356748 g. plant-1 at a minimum temperature 16,221.7 °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
- 1
in the production of flowers for 2-12 ton ha
(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
-1
to 730.0 g.plant ( 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
W1V1
W2V1
W3V1
W4V1
W5V1
W1V2
W2V2
W3V2
W4V2
W5V2
W1V3
W2V3
W3V3
W4V3
W5V3
Average

September
(o
Ic (%)
t C)
78
26.8
81
27.2
81
27.4
80
28.5
84
28.2
77
26.8
80
27.0
83
27.2
85
28.0
87
29.6
80
27.2
83
26.9
84
27.6
83
27.8
84
28.6
82
27,65

October
(o
Ic (%)
t C)
45
27.1
62
27.3
73
27.4
78
28.9
92
28.8
46
27.2
61
27.3
72
27.4
80
28, 6
90
29.2
43
27.1
61
27.2
72
27.4
79
28.1
89
29.8
69,53
27,92

November
(o
Ic (%)
t C)
23
27.6
38
28.0
57
28.6
60
29.5
76
30.8
20
27.7
42
28.1
58
28.6
63
29.3
78
30.7
22
27.8
40
28.1
61
28.7
62
29,2
78
30.2
69,4
28,86

average
(o
Ic%
t C)
48.7
27.2
60.3
27.5
70.3
27.8
72.7
29.0
84.0
29.3
47 , 7
27.2
61.0
27.5
71.0
27.7
76.0
28.6
85.0
29.8
48.3
27.4
61.3
27.4
73.3
27.9
74.7
28.4
83.7
29.5
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 %
oC and light intensity rise of 48.7%; 47.7% and
48.3% to 70.3%; 71.0% and 73.3%. Broccoli type
Conversely, the slow timing of planting a
hybrid capable of adapting spacious and can grow
shade tree (Figure 2) as in the first weeks after
and produce well at temperatures up to 30 oC
the planting of broccoli is quite open in the area
(Known-You Seed Corporation, 2012). For
without shade (W5V1, W5V2, and W5V3), the
broccoli adequacy photosynthesis, the light
higher the temperature is 29.3 to 29.8 °C and the
intensity of at least 60-70% in the shade (Karima
intensity light from 83.7 to 85.0%. Very good light
et al., 2012).
conditions but the temperature to be limiting.
Flowering capability and results Normal
Increasing the temperature from 13 °C to 29 °C in
Flower
a certain time may affect the flowering process
Management engineering intercropping in
quantitatively (Wiebe, 1975 in Plant, 1999).
Table
2 show that the ability of flowering broccoli
When planting shade better (Figure 3) is 1
and
normal
interest generated by the interaction
week before planting three varieties of broccoli
of planting a shade tree for one week before
(W3V1, W3V2, and W3V3) when compared with
planting three varieties of broccoli (W3V1 W3V2
the others. 3 Effect of combined treatment was
and W3V3 interaction) with the temperature of
the temperature down respectively from 29.3 oC;
each interaction 27.8 oC; 27.7 oC and 27.9 oC.
29.8 °C and 29.5 °C to 27.8 °C; 27.7 °C and 27.9
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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
.-1
plant.plot . 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
o
which is slow to plant (temperature 29,3 C
and light intensity 48,7%)

Figure 3.
The right shoot planting time
Crotalaria juncea planted better and better
o
(Temperature on W3V1 27,8 C and light
o
intensity 70,3%) and W3V2 temperature 27,7
C and light 71,0%)

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 4. Compact interest results in W3V2

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

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

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
-1
interaction W3V2 plants; Kg.plant 2.40 equal to
W3V1 and W3V3, but harvest flowers W3V2
interaction at an average air temperature of 27.2
-1
to 28.6 °C produce746.67kg.plant 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
-1
broccoli flowers plant (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
-2
marketable interest 5.60 kg m .
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).
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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
-1
weight of flower weight, 746,67g.plant with
harvest age is faster 69,67 DAP.
CONFLICT OF INTEREST
The authors declared that present study was
performed in absence of any conflict of interest.
ACKNOWLEGEMENT
Thanks, alhamdulillah are being said over the

Grace of Allah SWA so I was able to complete
journal research findings in order to get the proper
planting time C. juncea as broccoli shade in the
lowlands. This study is being brought inseparable
with the previous research period for the
completion
of
the
dissertation
thesis.
Thank you very much for the supervisors are
Prof., Dr. Ir. Ariffin, MS as Promoter, Prof. Dr. Ir.
Moch. Dawam Maghfoer, MS, co-promoter I and
Dr. Ir. Nur Edy Suminari, MS, co-promoter II. A big
thank you also to the Father of Us Tabelak and
Farmers Group members Baumata Kupang
Kampung Daun village on the willingness of aid
for research in the field Group.
AUTHOR CONTRIBUTIONS
ZA designs and conducts research, data
collection, data analysis and also manuscript
writing. MDM and NES design and conduct
research, and also review the manuscripts.
Copyrights: © 2017 @ author (s).
This is an open access article distributed under the
terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use,

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

759

Arifin et al.,

Temperature control technology in broccoli

distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not comply
with these terms.
REFERENCES
Arifin, Z., Ariffin, Maghfurfoer, MD. ; Suminarti,
NE. 2017. The Selection of Varieties of
Broccoli (Brassica oleracea var. botrytis L.)
Planted in the Rainy and Dry Seasons at
Lawland, the Island of Timor. Internasional
Journal of Biosciences. 11 (1) : 97-105.
http://dx.doi.org/10.12692/ijb/11. 1.97-105.
Arifin, Z. 1996. Pengaruh Pemberian Pupuk NPK
Terhadap Pertumbuhan dan Produksi Kubis
Bunga (Brassica oleracea L.) Laporan Hasil
Penelitian, Jurusan Tanaman Pangan dan
Hortikultura Politeknik Pertanian Negeri
Kupang, Kupang.
Arifin, Z., Jaya, I K. ; Hege, Y.N. 2011. Pusat
Agribisnis Pisang Beranga Kelimutu, Ipteks
bagi Inovasi Kreativitas Kampus (IbIKK)
Politeknik
Pertanian
Negeri
Kupang,
Makalah
disampaikan
pada
Seminar
Nasional,
Pemaparan
Seleksi
Hasil
Pengabdian Multi Tahun Terbaik Tingkat
Nasional, Tgl 28-29 Oktober 2011 di Dikti
Kemendikbud, Jakarta.
Atmojo, S. W., 2003. Kesuburan Tanah dan
Upaya Pengelolaannya. Fakultas Pertanian
Universitas Sebelas Universitas Sebelas
Maret, Surakarta.
Badan Meteorologi dan Geofisika, Lasiana
Kupang. 2015. Curah Hujan Selama 31 s/d
36 Tahun di Pos Hujan Oelbubuk di Kab.
Timor Tengah Selatan, Kefamenanu di Timor
Tengah Utara dan Penfui Kab. Kupang,
Provinsi NTT.
Bjorkman, T. dan Pearson K. J. 1998. High
Temperature
Arrest of Inflorescence
Development in Broccoli (Brassica oleracea
var. italica L.). Journal Experimental Botani
49 : 101-106. 1998. Cornell University,
Genewa.
Demir, H. and Polat, E. 2006. Effects of broccolicrispy salad intercropping on yield and
quality under greenhouse conditions. African
Journal of Agricultural Research Vol. 6(17),
pp. 4116-4121.
5 September, 2011.
Akdeniz University, Turkey.
Farnham, M.
2010.
Breeding Vegetables

Adapted to High Temperatures : A Case
Study with Broccoli. Abstracts Conference
: 2010 ASHS Annual Conference. http
://www.researchgate.net/publication/
267295478B
reedingVegetables_Adapted_to_High_Temp
eratures_A_Case_Study_with_Broccoli.
Francescangeli, N. ; Sangiacomo, M.A. and
Martí,
H. R.
2007.
Vegetative and
reproductive plasticity of broccoli at three
levels of incident photosynthetically active
radiation.
Estación
Experimental
Agropecuaria. INTA San Pedro. CC 43.
B2930ZAA San Pedro (Buenos Aires) and
Universidad
Nacional
de
Luján.
Departamento de Tecnología, Argentina.
Spanish Journal of Agricultural Research
2007. 5(3), 389-401: ISSN: 1695-971-X
Guritno, B. 2011. Pola Tanam di Lahan Kering.
Penerbit Elektronit Pertama dan Terbesar di
Indonesia, Universitas Brawijaya Press,
Malang.
Hamdani, J.S. 2009. Effect of mulch on Growth
and Yield of Three Potato(Solanum
tuberosum L.) Cultivars Planted in Medium
Altitude. J. Agron. Indonesia 37(1) : 14-20.
Karima, S. ; Nawawi, S. dan Herlina, N. 2012.
Pengaruh Saat Tanam
Jagung dalam
Tumpang Sari Jagung dan Brokoli (Brassica
oleracea L.). Fakultas Pertanian, Universitas
Brawijaya, Malang.
Karistsapol, N. ; Quanchit, S. and Sompong, T.
2013. Effect of Planting Date and Variety on
Growth and Yield of Broccoli During the Dry
Season.
Department of Plant Science,
Faculty of Natural Resources, Prince of
Songkla University, Thailand. International
Journal of Plant, Animal and Environmental
Sciences, Vol. 3 Issue 2, ISSN : 2231-4490.
p. 121-124.
Known-You Seed Corporation. 2012. Broccoli,
Research Farms and Related Enterprises.
Co., Ltd. 26, Chung Cheng 2nd Road,
Kaohsiung, Taiwan.
Mirdad, Z.M. 2014. Effect of K+ and Salicylic
Acid on Broccoli (Brassica oleraceae
var.Italica) Plants Grown Under Saline Water
Irrigation. Department of Arid Land
Agriculture,
Faculty
of
Meteorology,
Environment, and Arid Land Agriculture, King
Abdulaziz University, Saudi Arabia. Journal
of Agricultural Science; Vol. 6, No. 10; 2014.
ISSN : 1916-9752. E-ISSN : 1916-9760.
Pasambuna, E. dan Arifin, Z. 2003. Pertumbuhan
Pisang Barangan pada Dataran Rendah dan

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

760

Arifin et al.,

Temperature control technology in broccoli

Menengah. Politeknik Pertanian Negeri
Kupang, Kupang.
PT. Triharmoni Abadi. 2015. Pupuk Organik Cair
Lengkap Super Biota Plus, Fomula Khusus
Pertanian,
Makassar, Sulawesi Selatan,
Indonesia.
Ruchjaniningsih. 2006. Efek Mulsa terhadap
Penampilan Fenotipik dan Parameter
Genetik pada 13 Genotip Kentang di Lahan
Sawah Dataran Medium Jatinangor. Jurnal
Hortikultura 16 (4): 290-298.
Rukmana, R. 1995. Budidaya Kubis Bunga dan
Brokoli. Penebar Swadaya, Jakarta.
Samosir, S.S.R. 2000.
Pengelolaan Lahan
Kering.
Fakultas Pertanian Universitas
Hasanuddin, Makassar.
Sasmita, P. ; Purwoko, B. S. ; Sujiprihati, S. ;
Hanarida, I. ; Dewi, I.S. dan Chozin, M.A
2006. Evaluasi Pertumbuhan dan Produksi
Padi Gogo Haploid GandaToleran Naungan
dalam Sistem Tumpang sari. Balitan Padi
Sukamandi, Faperta IPB, Balai Besar
Penelitian dan Pengembangan Bioteknologi
dan Sumber Daya Genetik Pertanian,
Bogor. Bul. Agron. 34 (2) 79 – 86 (2006).
Sermenli, T. ; Mavi, K. and Yilmaz , S. 2011.
Determination of Transplanting Dates of
Broccoli(Brassica oleracea L. Var. Italica
Plenck)
Under
Antakya
Conditions.
Horticulture Department, Agriculture Faculty,
Mustafa Kemal University, Antakya, Hatay,
31034, Turkey. The Journal of Animal &
Plant Sciences, 21(4): 2011, ISSN : 10187081. p. 638-641.
Stasium Meteorologi El Tari Kupang.
2014.
Penyebaran Data Iklim/Cuaca Selama 37
Tahun Periode 1978-2015. Kupang, Nusa
Tenggara Timur.
Sys, C. ; Van Ranst, E. and Debaveye, J. 1991.
Land Evaluation, Part I, Principles in Land
Evaluation and Crop Production Calculation.
Agriculture Publication, No.7 Brussels –
Belgium.
Tan, D.K.Y. 1999. Effect of temperature and
photoperiod on broccoli development, yield
and quality insouth-east Queensland.
A
Thesis submitted for the degree of Doctor of
Philosophy in School of Land and Food, The
University
of
Queensland.
https://scholar.google.com/
scholar?q=Effect+of+temperature+and+phot
operiod+on+broccoli+development,+yield+an
d+quality+in+south-east+Queensland&hl.
Wrin, Misgiyati, Daniar, dan Kasmin. 2012. Orokorok si Pupuk Hijau. Balai Perlindungan

Tanaman Pangan dan Hortikultura Jawa
Tengah,
Ungaran.
http://www.anakagronomy.com/2013/10/
pemanfaatan-orok-orok-sebagai-pupuk.html.
Yildirim, E. and Turan, M. 2013. Growth, Yield
and Mineral Content of BroccoliIntercropped
with Lettuce.
Hamza Polat Vocational
School, University of Ataturk, Turkey. The
Journal of Animal & Plant Sciences, 23(3):
2013.
Zhang, J.Z. ; Zhang, Q. ; Chen, Y.J. ; Sun, L.L. ;
Song, L.Y. and Peng, C.L. 2012. Improved
tolerance toward low temperature in banana
(Musa AAA Group Cavendish Williams).
South African Journal of Botany 78 (2012),
290–29. Published : 2012.

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

761

