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Abstract
To m a t o ( L y c o p e r s i c o n e s c u l e n t u m M i l l . )
(Solanaceae) is one of the most economically
important vegetable crops in the Red River Delta
(RRD) of Northern Vietnam. The recent market
demands for tomatoes in both domestic and
overseas markets have led to an increasing
cultivated area for the crop in the RRD. To support
growers in producing healthy and quality produce,
this paper presents in detail the agronomic
requirements of tomatoes regarding temperatures,
light, water, suitable soil type and nutrients.
Cultivation techniques are discussed to provide a
general guide for developing appropriate
management strategies, depending on specic soil
types, cropping seasons, cultivars and availability of
resources. In addition, six major pests have been
identied, providing useful information for
developing an integrated pest management (IPM)
program for tomato production in the region.
Keywords: Agronomic requirements, cultivation
techniques, management strategies, market
demands, pest identication, sustainable
production.

Introduction
Vegetable production provides major livelihoods of
many people in rural and peri-urban areas of
Vietnam (Ha and Nguyen, 2013; Ha et al., 2015c).
To m a t o ( L y c o p e r s i c o n e s c u l e n t u m M i l l . )
(Solanaceae) is among the most commercially
important vegetable crops for both domestic and
export markets in Vietnam (Johnson et al., 2008;
Tran, 2005; Van Wijk, 2008). Compared to rice,
tomato production could generate double economic
efciency (Tran et al., 2008) which helps to create
more job opportunities for farmers (Tran, 2005).

The Red River Delta (RRD), a subtropical plain
region in northern Vietnam, is the main vegetable
production area where tomato cultivated area
accounts for a signicant proportion (Pham et al.,
2002; Van Wijk, 2008). The recent increasing market
demands have led to high percentage of growers
shifting from rice to tomato production (Van Wijk,
2008).
This paper introduces agronomic requirements,
cultivation methods and major pests on tomatoes in
the RRD. These would be used as a general guide to
support production and dene appropriate pest
management strategies.
Tomato Agronomic Requirements
Tomatoes can adapt to various climatic conditions,
however the optimum temperatures for their growth
and development lie between 21 and 27oC (Hanson,
2001; Shankara et al., 2005). In addition, tomatoes
are day-length neutral plants (Nuruddin, 2001). Light
intensity of 400-500 μmol.m-2.s-1 is optimal for growth
and development. High light intensity may cause fruit
cracking, sunscald and green shoulders (Jones,
1999).
Though tomatoes have high water requirement
(Peet, 2008) water surplus may cause fruit rot
(Jones, 1999) and bacterial wilt (Nuruddin, 2001).
According to Jones (1999) tomato is most sensitive
to water decit at the owering stage. Bud and ower
drops might occur under a prolonged dry period.
Various soil types can be used for tomato production,
preferably well-drained sandy loam soil (Hanson,
2001; Jones, 1999; Nuruddin, 2001; Peet, 2008).
Suitable soil pH is between 6.0-7.0. If the pH is less
than 5.5, plant disorders such as blossom-end-rot
may occur (Hanson, 2001).
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Due to their rapid growth in a long production period,
tomatoes have high requirements of nutrients. For
instance, to produce 1 ton of fruits the crop requires
1.36 - 3.63 kg N; 0.23 - 1.36 kg P2O5; 2.27 - 5.45 kg
K2O (Peet, 2008)

Production Methods
Cropping Calendar
Three traditional growing seasons in the RRD were
reported by Tran (2005) (Table 1):

Table 1. Winter – spring cropping seasons for tomatoes in the Red River Delta, Vietnam

Seasons

Sowing seeds

Planting

Harvesting

Early season

July/ August

August/September

Main season
Late season

Mid-September - End of October
November

November
December

End of October or December
(depending on cultivars)
February or March
March or April

Due to the recent high market demands for
tomatoes, growers have started two additional
seasons, spring to summer (sowing from early
January to February), and summer to autumn
(sowing from July to August) seasons with the
harvesting times of May/June and October/
November, respectively. Special attention however
needs to be paid to pest management in these
seasons since hot temperatures and high humidity
are favorable for development of pests and diseases
(Tran, 2005).

and FM29 for early and late seasons, and XH5 for
early season (VISTA, 2009).
Soil Preparation and Planting Density
Seed-bed preparation: prepare raised seedbeds (15
cm high) with a 3-4 cm rice straw layer to improve
drainage and to avoid soil-borne disease problems.
Sow seeds in rows (750-900 seeds.m-2 or a 6 cm
distance between seeds). Cover seedbeds with a
thin compost or a rice straw mulch layer to conserve
moisture (Hanson et al., 2001).

Cultivar Selection
There is a range of varieties used for the winterspring season crop such as local varieties, Indian
cultivars, SB3 and some exotic F1 hybrids such as
S902, Delta, VL2000, HP5 and S901. Some cultivars
are suitable for hot and rainy seasons such as KBT4,
SO12, SB2, S901 (Nguyen, 2004), and virusresistant such as VL3500, VL642, DV2926, Kim
Cuong, Savior, Trang Nong-05 (Le, 2013). Six new
cultivars produced by the Fruits and Vegetables
Research Institute are also recommended,
depending on the market demands including Lai 09
and HPT10 for main and late seasons, VR2, FM20,

Field preparation: prepare raised beds (1 m wide)
with furrows (50 cm wide) in between. Bed height
may range from 20 cm (in dry seasons) to 35 cm (in
wet seasons). Mulching materials such as rice straw
can be used to prevent weed development, keep
moisture and reduce leaching of fertilizers (Hanson
et al., 2001).
Planting density: depending on plant growth habit,
the Asian Vegetable Research and Development
Center ( AVRDC ) recommended the following
spacing:

Table 2. Tomato plant spacing according to plant habits (Hanson et al., 2001).

Plant density (number
of plants per ha)

Plant habit

Spacing

Indeterminate (pruned)

2 rows per bed (1 m wide); 40 cm between plants

33,333

Determinate (not pruned)

One row per bed (1 m wide); 40 cm between plants

16,666
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Fertilization and Irrigation
Depending on soil conditions, the amount of
fertilizers applied per hectare are N, P2O5 and K2O of
60 – 120 kg; 60 -140 kg and 60 – 120 kg,
respectively, as recommended by the AVRDC where
half of each element is applied at planting as the
basal fertilizer. The second half is applied after the
rst fruit-set. Further, combination of organic matter
(farmyard manure) and chemical fertilizers is
recommended (Hanson et al., 2001). Tran (2005)
recommends the following fertilizer formula for
tomatoes in the RRD:
Irrigation should be provided on regular basis to
maintain eld moisture at around 60% (Tran, 2005).
In dry seasons, weekly watering is needed for the
rst month after transplanting and then every 10
days until the end of the crop season. Water-logging
should be avoided in rainy seasons (Hanson et al.,
2001).

Staking & pruning
Bamboo poles or wooden stakes (1.2 m) can be
used for staking tomatoes to keep foliage off the
ground (Hanson et al., 2001; Tran, 2005). Staking is
provided when the plants reach 30 cm tall. Plants
should be rebound every 5-7 days. Moreover, old
and damaged leaves should be removed to
maximize light interception (Peet and Welles, 2005),
air circulation (Hochmuth, 2008; Koske et al., 2008)

and to decrease disease incidence (Navarrete,
2000). Shoot topping (pruning) should also be
carried out 5-8 weeks prior to harvest (Peet and
Welles, 2005).
Harvesting
Timing of harvesting is important as it affects fruit
nutritional composition and quality. Fruit maturity can
be categorized into four stages (Table 4), and
harvesting at stages 3 and 4 is recommended to
obtain quality fruits (Shankara et al., 2005).
However, for long distance markets, fruits can be
harvested at earlier stages where less than 10% of
fruit surface is tannish-yellow, pink or red (Hanson et
al., 2001).
Identication of Major Pests on Tomatoes in the Red
River Delta, Vietnam
Pest management is an integral component in
agricultural production to reduce crop losses due to
pest damages. Pests are dened as “organisms
such as weeds, insects, bacteria, fungi, viruses and
animals which unfavorably inuence human
lifestyles” (Ha, 2014e).
The insects, diseases and weeds that have been
reported as the major pests that caused serious
problems in tomato production in the RRD of
Vietnam are presented in Table 5.

Table 3. Fertilization method for tomatoes in the Red River Delta, Vietnam
Remarks

Method of fertilizer application

Amount of fertilizer applied per hectare

Basal (applied once)

15-20 tons of decomposed manure;
400-500 kg of SSP; 195-200 kg of
Potassium; 70 kg of Urea.

Mix the fertilizers then apply
into holes, cover with a soil
layer before transplanting
seedlings into the holes.

Top-dressing (4 - 5 times)

10 tons of decomposed manure;
130-200 kg Urea.

Additional fertilizer is applied
when roots have developed,
at owering, and at fruit
setting stage.

Table 4. Maturity stages of tomato fruits (Shankara et al., 2005)
Stage
1
2
3
4

Description
Seeds are white in color (immature) and can be cut when fruits are sliced. There is no juice
inside the fruits.
Seeds have tanned color (mature) and some juice present.
Seeds are pushed aside when cut. The color inside is still green.
Juice color becomes red.
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Table 5. Major pests on tomato crops in the Red River Delta (RRD), Vietnam
Pest groups Common & botanical names

Names in Vietnamese

Silver-leaf Whitey (Bemisia tabaci)

CABI, 2015; Smith,
2003; Tran, 2005.

Vegetable leaf miner (Liriomyza sativae
Blanchard)

Hofsvang et al.,
2005; Tran, 2005.

Tomato early blight (Alternaria solani)

Nguyen, 2008; Tran,
2005.

Tomato yellow leaf curl (pathogen:
tomato yellow leaf curl virus)
(a gemini virus from Geminiviridae
family).

Nguyen, 2008;
Tran, 2005.

Billy-goat weed, Chick weed, Goatweed,
Whiteweed (Ageratum conyzoides L.)

Burgess et al., 2008;
Waterhouse, 1994.

Spiny amaranth (Amaranthus
spinosus L.)

Waterhouse, 1994.

Insects

Diseases

Weeds

Recently, eco-friendly production practices have
been embraced as one of the appropriate strategies
in agriculture (Bosch et al., 2015; Ha, 2007, 2014b;
Ha et al., 2015a, 2015b) particularly in Vietnam
vegetable production (Ha, 2011, 2014a, 2014c,
2014d) in which IPM is an essential part in crop
protection towards sustainable production systems
(Ha, 2014e). Therefore, developing an IPM program
for tomatoes in the RRD is of crucial importance to
ensure high product yields and quality in addressing
the market demands, particularly in terms of food
safety, and other benets such as improved
environment, human health, more secure income
and livelihoods for smallholder farmers in the region.
Details of the IPM program for tomatoes will be
described in the forthcoming paper.

Conclusion
This paper has presented an overview of the
agronomic requirements of tomatoes, which include
temperatures, light intensity, water, soil types and
nutrients. Special attention should be paid to its high
water requirement at owering time, and balanced
amount of fertilisers to warrant plants' healthy
growth, high yield and quality. Suitable cultivars
should be selected in hot seasons to reduce fruit
sunscald and cracking. In addition, a general guide
on cultivation techniques for tomatoes to support
tomato producers having appropriate management
strategies, depending on their soil types, cropping
seasons, cultivars and availability of resources. This
paper has described six major pests of tomato crops
in the RRD region. Specic advice on production
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guidelines of new cultivars, and forecast of weather
condition and emergence of potential pests should
be updated from local departments of plant
protection and extension stations.

References
Bosch, O.J.H., Nguyen, N.C, Ha, T.M., and Banson,
K.E. (2015). Using a systemic approach to
improve the quality of life for women in smallscale agriculture: Empirical evidence from
Southeast Asia and Sub-Saharan Africa. In
“Advances in Business Management Toward
Systemic Approach” (Dominici G.,
Evangelista, F., Caputo, F., Landi, C.G.,
Palmaccio, M., Papa, A., eds) p 280-285.
BoA-B.S.LAB-2015: 280-285. Third
International Symposium, 21-23 January
2015. Perugia, Italy.
Burgess, L.W., Knight, T.E., Tesoriero, L., and Phan,
H.T. (2008). “Diagnostic Manual for Plant
Diseases in Vietnam”. 210 p. Australian
Centre for International Agricultural Research
(ACIAR), Canberra.
CABI (2015). Bemisia tabaci (Tobacco whitely) In
Invasive Species Compendium. CAB
International, Wallingford, UK.
http://www.cabi.org/isc/datasheet/8927
FAO. (2002). Crop Water Management: Tomato.
http://www.fao.org/landandwater/aglw/cropw
ater/ tomato.stm [24 August 2009].

Tuan M. Ha

Journal of Tropical Crop Science Vol. 2 No. 1, February 2015
www.j-tropical-crops.com

Ha, M.T. and Nguyen, T.B.N. (2013). Current
situation and solutions to clean vegetable
production and sales in Thai Nguyen
province. Journal of Science and Technology
111, 57-61 (in Vietnamese).
Ha, T.M. (2007). “Research on Bioslurry Use in Tea
Production in Thai Nguyen Province”. Final
report to the National Biogas Program, a joint
program between MARD and SNV, Hanoi,
Vietnam.

Journal of Business and Management Review
3, 35-58.
Ha, T.M., Bosch, O.J.H., and Nguyen, N.C. (2015b).
Establishing and evolutionary learning
laboratory for improving the quality of life of
Vietnamese women in small-scale
agriculture: Part II - Systemic interventions.
Systems Research and Behavioural Science
(In Press).

Ha, T.M. (2011). “Production of Safe Vegetables in
Thai Nguyen Province”. Technical report,
Australia Award Alumni Program - Small
Grant Scheme No. 16,Thai Nguyen.

Ha, T.M., Bosch, O.J.H. and Nguyen, N.C. (2015c).
Systemic interventions addressing the market
access challenges of smallholder vegetable
farmers in Northern Vietnam. International
Journal of Markets and Business Systems 1
(In Press).

Ha, T.M. (2014a). Effectiveness of the Vietnamese
good agricultural practice (VietGAP) on plant
growth and quality of choy sum (Brassica rapa
var. parachinensis) in northern Vietnam. Aceh
International Journal of Science and
Technology 3, 80-87.

Hanson, P., Chen, J.T., Kuo, C.G., Morris, R., and
Opena, R.T. (2001). Tomato Production.
http://www.avrdc.org/LC/tomato/production/0
4climate.html [24 August 2009].

Ha, T.M. (2014b). Establishing a transformative
learning framework for promoting organic
farming in Northern Vietnam: a case study on
organic tea production in Thai Nguyen
province. Asian Journal of Business and
Management 2, 202-211.
Ha, T.M. (2014c). Evaluating production efciency
and quality of leafy radish cultivated according
to the Vietnamese good agricultural practice
(VietGAP) guideline in northern Vietnam.
International Journal of Development
Research 4, 2219-2224.
Ha, T.M. (2014d). Production efciency and quality
of mustard greens (Brassica juncea (L.)
Czern) cultivated according to the
Vietnamese good agricultural practice
(VietGAP) guideline in Thai Nguyen city.
Asian Journal of Agriculture and Food
Sciences 2, 329-335.

Hochmuth, G.J. (2008). “Production of Greenhouse
Tomatoes”. Florida Greenhouse Vegetable
Production Handbook. University of Florida,
Gainesville.
Hofsvang, T., Snoan, B., Andersen, A., Heggen, H.,
and Anh, L. (2005). Liriomyza sativae (Diptera
: Agromyzidae), an invasive species in SouthEast Asia: studies on its biology in northern
Vietnam. International Journal of Pest
Management 5, 71-80.
Johnson, G.I., Weinberger, K., and Wu, M. H. (2008).
The Vegetable Industry in Tropical Asia:
Vietnam - An Overview of Production and
Trade.
w w w. a v r d c . o r g / p u b l i c a t i o n s /
socio/veg_industry/Vietnam.pdf [15 May
2010].
Jones, J.B. (1999). “Tomato Plant Culture: in the
Field, Greenhouse and Home Garden”. 216 p.
CRC Press, New York.

Ha, T.M. (2014e). A review on the development of
integrated pest management and its
Integration in modern agriculture. Asian
Journal of Agriculture and Food Sciences 2,
336-340.

Koske, T.J., Hall, M., Hinson, R., Pollet, D., and
Sanderlin, R. (2008). “Commercial Growing of
Greenhouse Tomatoes”. 24 p. Louisiana
State University Agricultural Centre
Publication 1808, Louisiana.

Ha, T.M, Bosch, O.J.H., and Nguyen, N.C. (2015a).
Dening the real needs of women
smallholders in Vietnam: the importance of
grassroots participation and multistakeholder collaboration. International

Le, N. (2013). Off-season Production of Grafted
To m a t o e s i n B a c h L u u . V i n h P h u c
Department of Agriculture and Rural
Development.

Agronomic Requirements and Production Methods of ..........

37

Journal of Tropical Crop Science Vol. 2 No. 1, February 2015
www.j-tropical-crops.com

http://nnptntvinhphuc.gov.vn/index.php?actio
n=details&idmuc=KNTT54L 15 March 2015].
Navarrete, M. and Jeannequin, B. (2000). Effect of
frequency of axillary bud pruning on
vegetative growth and fruit yield in
greenhouse tomato crops. Scientia
Horticulturae 86,197-210.
Nguyen, C.T. (2008). Integrated Pest Management
S t r a t e g i e s f o r To m a t o e s .
h t t p : / / w w w. k h u y e n n o n g v n . g o v. v n / e khcn/phong-tru-benh-hai-tong-hop-ipm-trencay-ca-chua [31th May 2010].
Nguyen, M.Q. (2004). Tomato Production Guideline.
http://agriviet.com/nd/100-qui-trinh-trong-cachua/ [15May 2010].
Nuruddin, M.M. (2001). “Effects of Water Stress on
Tomato at Different Growth Stages”. Master
Thesis. 113 p. Department of Agricultural and
Biosystems Engineering. McGili University,
Montreal.
Peet, M. (2008). Sustainable Practices for Vegetable
Production in the South: Tomato production
practices.
http://www.ncsu.edu/sustainable/proles/pp_
toma.html [31 August 2009].
Peet. M.M and Welles, G. (2005). Greenhouse
tomato production. In “Tomatoes” (E.
Heuvelink, ed.), pp 257-304. CABI Publishing,
Wallingford, United Kingdom.
Pham V.H., Tran H.C., and To, X.P. (2002). “An
Overview of Vegetable Production in the Red
River Delta of Vietnam in General and Dong
Anh District in Specic”. 30 p. The VEGSYS
Research Project, Hanoi Agricultural
University, Hanoi.

38

Shankara N., Maijade G., Matin H., and Van Dam B.
(2005). “Cultivation of Tomato, Production,
Processing and Marketing”, pp 63-64.
Agromisa Foundation, Wageningen.
Smith I.M. (2003). Bemisia tabaci, In “Data Sheets
on Quarantine Pests”. The European and
Mediterranean Plant Protection Organization
(EPPO), Paris.
Tran, D.V. ( 2005). “Overview on Tomato Production
and Tomato Varieties in Vietnam”. 10 p.
Center for Agricultural Research and
Ecological Studies (CARES), Hanoi
Agricultural University, Hanoi.
Tran, K.T, Pham, M.L, Ng,O.T.H., Hart, R.S., and
Nicetic, O. (2008). “ Good agricultural
practices for tomato and cucumber production
in Vietnam”. Paper presented at the GAP
Workshop, 21-22 July 2008, Binh Thuan.
VISTA (2009). Introduction of Six New Tomato
Varieties. National Agency for Science and
Technology Information.
http://www.vista.gov.vn/nongthon/index.asp?
mstl=3283&type=2 [15 March 2015].
Waterhouse, D.F. (1994). “Biological Control of
Weeds: Southeast Asian Prospects”. 301 p.
Australian Centre for International Agricultural
Research (ACIAR), Canberra.
Van Wijk, S. (2008). “The Market for Vegetables in
North Vietnam”. 47 p. Applied Plant Research,
Wageningen University, Wageningen.

Tuan M. Ha

