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Preface

India, with more than 20 million tonnes of annual production from an estimated area of 0.81 million
hectares, is one of the world’s leading producers of tomatoes. With a population of over 1.38 billion,
it is also the second largest consumer country. Tomato being an essential ingredient in Indian cuisine,
nearly 99% of the tomatoes are consumed as fresh, with only about 150,000 tons (less than 1%)
of tomatoes being processed annually. While other major tomato producing countries like the USA,
and ltaly process over 70 per cent of their produce, earning billions through the export of processed
tomato products, India imported processed tomato products (canned tomato, sauce and paste) worth
20.64 Million US Dollars in 2019, raising the total imports by 146 % over previous years. The total
value of tomato paste (HS200290) imports in India, during the marketing year 2019-20 reached US
$ 19 million with a CAGR of 160% of which nearly 72% was from China, followed by the USA, Spain,
Italy and Chile.

Ironically, in the peak season (rabi) when average yields in high tomato producing states like Andhra
Pradesh are around 44.5 tonnes per hectare, due to lack of adequate processing facilities, and drastic
drop in procurement prices, 40 to 50 per cent of the fresh produce is wasted every year. This glutin
the fresh tomato market presents an opportunity to gainfully utilise 70 to 80 per cent of the harvest in
the processing industry, provided the quality parameters needed for processing are met. The current
varieties/hybrids, which cover over 90% of the area, are not specifically bred for processing qualities.
Hence, there is a need to breed and promote tomato hybrids also suitable for processing, which are
not only high yielding and firm but have high Brix (>5.5%), high lycopene levels (> 14 mg/100g FW),
low acidity (0.35 to 0.40)%, and high viscosity (12-14 Botswick cm/30 sec). Moreover, with the scarce
and uneconomical labour situation in the country, it will be desirable to breed ‘once-over harvest’ type
hybrids. Besides quality traits, varieties need strong disease resistance and heat tolerance ftraits, to
suit a prolonged sowing season from October to February, and harvesting from February to May.
This will not only help reduce the use of pesticides but also ensure engaging the processing plants
at least for five continuous months. To meet such specifications, targeted breeding programs need to
be taken up by the public research institutions or through public/private CONSORTIA.

Assured procurement by the industry to encourage farmers to cultivate varieties for processing and
support to such industry through enabling policies and incentives are also desired. Considering the
farmers’ and consumers’ problems due to glut and scarcity in the fresh market and problems and
potential of the tomato processing in India, the National Academy of Agricultural Sciences (NAAS)
organized a Brain Storming Session (BSS) on “Need for Breeding Tomatoes Suitable for Processing”
on November 24, 2020, in a virtual mode with Dr A.T. Sadashiva as the Convener, under the Co-
Chairmanship of Dr D.P. Ray, Former Vice-Chancellor, OU&AT. The BSS was attended by many
eminent scientists and experts from the relevant disciplines as well as processors from India and
abroad. The deliberations, enriched by in-depth interactions, identified the focus areas of research
and made specific recommendations, which, | believe, would be useful in preparing an action plan
for processing tomatoes.

On behalf of the Academy, | compliment Dr A.T. Sadashiva, Convener, eminent resource persons,
panellists and fellows of the Academy who participated in the deliberations and provided valuable
inputs and information on processing tomatoes. | also thank the reviewers and editors Dr P.S.
Birthal and Dr Malavika Dadlani for their support. | am hopeful that this document will be useful to all

Fellowship, policy makers and other stakeholders.
W

(Trilochan Mohapatra)
President
National Academy of Agricultural Sciences

August 2022
New Delhi






Need for Breeding Tomatoes Suitable for Processing

1. INTRODUCTION

Tomatoes are essential component of the Indian cooking, and diets across the world. They
are consumed fresh as salad, used in various culinary preparations, and processed for puree,
sauce, ketchup, and powder. India is the second largest producer of tomatoes —17% of the
global acreage and 11% of the production. In 2019-20, the country produced 20.57 million tons
of tomatoes grown on 0.81 million hectares of land with per capita consumption at approx 15 kg.
Most of the tomatoes produced are consumed fresh as salad and used in culinary preparations
and hence surplus available for processing is less. Only a small proportion of the produce is
used for processing into value-added products and remaining requirement of puree is met through
imports. The available information suggests that hardly 1% of the tomatoes produced in India are
processed into value-added products on a commercial scale (Subramanian, 2016) as compared
to 85% in the developed countries like the US. However, this situation in USA is mainly due to high
production, low population and large surplus which needs compulsory processing. The low-level
of processing in India is because of low surplus due to large population and higher level of fresh
consumption due to our culinary habits.

However, now due to a growing middle class and increase in consumption of value added tomato
products, there is need to increase indigenous processing to reduce bulk imports of processed
tomato which is mainly from China, USA and ltaly. To meet the increased demand of tomato
processing industry in the country, we need to grow more of processable varieties. Lack of suitable
tomato varieties/F, hybrids available for commercial cultivation, acts as a disincentive for private
sector to invest in processing infrastructure and value chains. On the other hand, driven by
sustained increase in per capita income, growing urbanization, changing lifestyles, improvements
in logistics and transportation, the demand for high-value food products, including the tomatoes
and their value-added products, has been rising continuously. As a result, India imports huge
quantities of primary processed forms or finished products of tomatoes. In 2019, India imported
finished tomato products worth US $20.64 million. Nearly 72% of the imports were from China,
followed by US, Spain, Italy and Chile. Therefore, the need for the development of high yielding
tomato varieties / hybrids having resistance against major biotic and abiotic stresses, that are
suitable for processing, and can be grown round the year, cannot be undermined.

In India, tomato is grown in two seasons in most part of the country, from June to September
(Kharif/monsoon season) and from October to February (Rabi/spring season). In some regions,
tomatoes can be cultivated throughout the year. The Southern states comprising of Andhra
Pradesh, Karnataka and Tamil Nadu and the Central states of Madhya Pradesh, Maharashtra,
Gujarat and Bihar contribute maximum to the total tomato production in the country.

Due to its perishable nature, post-harvest losses are high (12.4%) in fresh tomatoes. Hence, these
need to be processed to reduce their bulk, moisture content and hence, the loss percentage.
One of the main reasons of huge post-harvest losses of the harvested tomatoes occur due to
inadequate storage facilities, which brings substantial loss to the growers and affects the national
economy (Subramanian, 2016).
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The preservation of tomatoes in a semi-processed state not only takes care of the marketable
surplus, but also ensures the supply of raw materials for finished products like sauce, ketchup,
drink and other processed items. Presently, in the absence of suitable processing varieties, Indian
processors tend to import bulk tomato paste mostly from China and simultaneously process fresh
market tomato F, hybrids during the glut period i.e., when the prices go below Rs.2 per kg. One of
the main reasons as to why the Indian tomato processing industry is yet to successfully develop is
because processors have not managed to obtain a reliable and consistent processable source for
raw materials at the required cost and quality.

2. CURRENT STATUS OF TOMATO PRODUCTION
2.1  Attributes of Tomatoes for Processing

Tomato is one of the most important vegetable crops grown in India. Its cultivation is more
remunerative during the off-season, hence farmers prefer growing high-yielding F, hybrids but
mostly suitable for table purpose. Nonetheless, due to the non-availability of commercial varieties
or hybrids suitable for processing the F, hybrids are procured and processed during the glut
season, when the prices are ruling low. This situation is not desirable for the farmers as well as
processors. Hence, to achieve the required processing traits in the final product, the processing
industry needs more raw ingredient to convert it into the basic value-added products as puree or
paste. Such a conversion requires more energy for traditional varieties, and results into higher cost
of production making it essential to grow varieties specific for processing.

A typical processing genotype should possess high TSS (>5°Brix), minimum sugar acid ratio
(15:1), lycopene (>10mg/100g FW) with a high colour value of (>2) and low pH (<4.3) that improve
quality of the valued-added products, and reduce energy consumption and cost of processing.
Besides the quality attributes, plant habit of a typical processing genotypes should be determinate
with a good foliar cover. Fruits are borne in clusters with concentrated fruit maturity and vine
storability. Jointless pedicel is an important attribute of processing varieties. This facilitates machine
harvesting. On the other hand, for fresh market tomatoes the plant habit can be a determinate/
semi-determinate/indeterminate, with fruit quality attributes of moderate TSS (3-4.5%Brix), acidity
(0.4-0.5%) and colour (<2).

The initial tomato breeding programmes in India led to the development of several OP varieties
in the 1980s that were also suitable for processing. These included: Roma (NBPGR, New Delhi),
Punjab Chhuhara (PAU, Ludhiana), Arka Ashish and Arka Ahuti (IIHR, Bengaluru) and Pusa
Gaurav (IARI, New Delhi). But, none of these varieties are in commercial cultivation at present due
to low yield and susceptibility to many diseases. Hence, there is a strong need for the development
of high-yielding tomato varieties or F, hybrids suitable for processing and resistant to important
diseases.

2.2 Status of Tomato Production

Tomatoes are cultivated in the tropical and sub-tropical regions of the world. Major tomato-growing
countries are China, India, US, Turkey, Egypt, Italy, Iran, Spain, Brazil, Chile, Uzbekistan, Ukraine,
Portugal and Tunisia, covering about 5.052 million hectares of land, producing 186.82 million tons
with an average yield of 36.98 t/ha (Table 1). High productivity are recorded in the US (110.72 t/ha),
Portugal (93.03 t/ha), Spain (77.75 t/ha) Turkey (72.6 t/ha), Brazil (72.24 t/ha), Chile (69.48 t/ha),
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Italy (62.62 t/ha), Tunisia (56.89 t/ha), Iran (41.84t/ha) and Egypt (39.4 t/ha) (Table 1). China ranks
first in area (1.111 million ha) as well as production (64.87 million t). India ranks next with an area
of 0.812 million ha and production of 20.57 million t, though with extremely low yields (25.34 t/ha).

Table 1. Top 14 tomato producing countries
(area in million ha; production in million t, and yield in t/ha

2016 2017 2018 2019

c c c c =
] = ] ] o
=1 .- = o~ -
o [¢] o o ($]
=} =] = = =)
T T T T T
o o o o o
=4 f=4 =4
o o o o o

China 1.02| 56.42 (56.2|1.03| 59.6 [57.9/1.04| 61.63 [59.25(1.091 | 62.97 | 57.72 | 1.111 | 64.87 | 58.36

India 0.76| 18.4 (24.2| 0.8 | 20.71 |26.0(0.79| 19.38 | 24.6 |0.781| 19.01 | 24.34 | 0.812 | 20.57 | 25.34
USA 0.14| 12.88 (91.1(0.13| 11.14 |88.7|0.13| 12.6 | 96.8 | 0.111| 12.16 [109.80| 0.110 | 12.23 | 110.72
Turkey 0.19| 12.6 [66.2|/0.19| 12.75 |67.7|0.17| 12.15 | 68.9 |0.180| 12.84 | 71.18 | 0.182 | 13.20 | 72.60
Egypt 02| 794 |39.8/0.2| 6.73 [40.5/0.16| 6.6 | 41 [0.175| 6.81 | 39.00 |0.171| 6.73 | 39.40
Iran 0.15| 5.83 (39.1(0.15| 6.23 |40.2|0.16| 6.58 | 41.4 |0.122| 546 | 44.57 [0.129 | 5.79 | 44.84
Italy 0.1 6.44 |61.9]|0.09| 6.02 [60.3(/0.09| 5.79 | 59.7 [0.099| 5.78 | 58.35 |0.100 | 6.25 | 62.62
Spain 0.06| 5.23 (83.4/0.06| 5.16 |84.8/0.06| 4.77 | 85 |0.057| 5.00 | 87.82 [0.055| 4.31 | 77.75
Brazil 0.06| 4.17 (65.1/0.06| 4.22 |68.8/0.06| 4.11 | 71.9 |0.055| 3.92 | 71.83 [0.052 | 3.75 | 72.24

Ukraine 0.07| 2.23 | 30 [0.07| 2.27 |30.5/0.07| 2.32 | 31.8 |0.073| 2.22 | 30.51 [0.075| 2.25 | 30.04

Uzbekistan|0.06| 2.8 [43.6|0.06| 2.45 |40.6/0.06 2.28 | 37.8 |0.059| 2.12 | 36.01 [0.058 | 1.93 | 33.40

Tunisia 0.02| 1.33 [60.110.02| 1.3 |59.6/0.02 1.36 | 56.1 |0.027| 1.53 | 56.08 | 0.025 | 1.42 | 56.89

Portugal [0.02| 1.69 |81.2|0.02| 1.75 (83.7(0.01| 1.33 | 84 [0.016| 1.53 | 96.29 | 0.015| 1.40 | 93.03
Chile 0.01| 0.91 (63.7(0.02| 0.99 |62.7|0.02| 0.95 | 62.7 |0.015| 1.04 | 68.70 [ 0.011 | 0.78 | 69.48
World 5.01|178.16(35.5(4.85|180.94|37.3|4.76|182.25| 38.2 | 4.99 |183.01| 36.61 | 5.052 |186.82 | 36.98

Source: FAOSTAT (http://faostat3.fao.org/home/E). Accessed on 26" January, 2022.
2.3 State-wise Production of Tomatoes in India

As mentioned above, the major tomato-growing states are Andhra Pradesh, Madhya Pradesh,
Karnataka, Gujarat, Odisha, West Bengal, Telengana, Chhattisgarh, Maharashtra and Bihar top
ten tomato producers (Table 2). There is considerable inter-state variation in yield, with Andhra
Pradesh (44.5 t/ha), Himachal Pradesh (42.9t/ha), Uttar Pradesh (39.6 t/ha), Karnataka (32.4 t/ha),
Tripura (31 t/ha), Tamil Nadu (30.5 t/ha), Gujarat (29.1t/ha) and Madhya Pradesh (28.6) harvesting
more than the national average.
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Table 2. State-wise area, production and yield of tomato in India

2015-16 2016-17 2017-18 Yield
S. State Area |Production| Area Production Area Production (MT/
N. (in 000 |(in 000 MT)| (in 000 |(in 000 MT)| (in 000 |(in 000 MT)| N3
hectares) hectares) hectares)
1 |Andhra Pradesh 59.08 2236.56 49.79 4481.01 61.67 2744.32| 445
2 |Madhya Pradesh 73.7 2285.9 95.4 2719.57 84.53 2419.28| 28.62
3 |Karnataka 60.98 2046.14 60.45 1916.86 64.25 2081.59| 32.39
4 |Gujarat 46.4 1319.11 48.76 1411.85 46.61 1357.52| 29.12
5 |Odisha 90.91 1290.99 90.99 1311.21 91.01 1312.07| 14.41
6 |West Bengal 57.17 1204.43 57.35 1233.03 57.46 1265.25| 22.01
7 |Telangana 57.97 1475 37.97 520.47 41.48 1171.5| 28.24
8 |Chhattisgarh 54.91 908.98 62.33 1082.34 63.29 1087.33| 17.18
9 |Maharashtra 44.24 976.58 50.71 1124.89 455 1086.56| 23.88
10 |Bihar 45.81 1001.01 46.21 1009.6 45.01 941.56| 20.91
11 |Tamil Nadu 29.8 645.7 26.34 629.16 29.08 887.08| 30.5
12 |Uttar Pradesh 20.75 819.37 20.99 831.51 21.24 841.61| 39.62
13 |Haryana 29.03 675.38 31.82 643.59 34.99 753.72| 21.54
14 Himachal 11.04 485.54 11.06 473.28 11.24 481.94| 42.87
Pradesh
15 |Assam 17.66 445.02 18.18 393.6 18.28 396.24| 21.67
16 |Jharkhand 18.16 230.19 19.75 231.46 20.11 265.26| 13.19
17 |Punjab 7.69 191.18 8.07 200.38 9.01 224.26| 24.89
18 |Uttarakhand 8.55 93.22 8.63 94.01 9.2 103.85| 11.28
19 |Rajasthan 20.51 83.29 20.37 90.52 18.12 88.73| 4.89
20 |Tripura 1.81 53.81 1.83 57.33 1.82 56.5| 31.04
21 Jammu_ & 3.58 88.09 3.56 92.55 2.28 52.96| 23.22
Kashmir
22 [Meghalaya 215 34.02 2.16 345 2.2 35.51| 16.14
23 [Manipur 3.06 31.61 17.64 65.76 3.15 33.72| 10.7
24 |Nagaland 2.87 201 3.1 22.16 3.12 22.47 7.2
25 |Others 1.08 14.2 1.1 15.28 1.19 13.84| 11.63
26 |Kerala 3.12 58.8 0.27 3.49 0.64 12.61| 19.7
27 |Mizoram 1.09 10.2 1.29 12.85 1.47 11.87| 8.07
28 |Sikkim 0.55 4.25 0.53 4.08 0.98 8.03| 8.19
29 Arunachal 0.23 3.32 0.23 2.11 0.25 2.15 8.6
Pradesh
Total 773.88 18732 796.86 20708.4 789.15| 19759.32| 25.03

Source: Government of India (2018)
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2.4 Market Prices

Prices of agricultural commodities are determined by the dynamics of their supply and demand
which fluctuate depending on the seasonality in production and perishability. Horticultural
commodities have a higher degree of seasonality as well as perishability, and in the absence of
adequate storage and processing infrastructure their prices fluctuate significantly. Figure 1 shows
the trend in monthly wholesale prices of tomatoes. At all India level, the monthly wholesale price for
the period 2013 to 2018 has been estimated at Rs 20.49/ kg. The price is normally low ( Rs 12.38-15.88)
for the crop harvested during January-May. This is due to more arrival of tomatoes in the market. The price
shows an upward trend during June - December, ranging from Rs 20.61 to Rs 31.08/kg because of the
short supply during these months.

5000 A
4000
- —e—2013
§ 3000 —8—2014
P —A—2015
£ —>—2016
g 2000 —e—2017
—e—2018
1000 ~
0

Fig 1: All India monthly average wholesale of Tomatoes

3. GLOBAL STATUS OF PROCESSING TOMATOES
3.1 Top 20 Countries for Tomato Processing

According to the World Processing Tomato Council (WPTC) the top 20 countries for tomato
processing are: USA, ltaly, China, Spain, Turkey, Islamic Republic, Portugal, Brazil, Chile, Tunisia,
Algeria, Ukraine, Russia, Canada, Arab Republic, Greece, Argentina, Thailand, Iran Republic and
Australia (Figure 2). The US with processed tomatoes of 10.51 million tons ranks first, followed by
Italy (4.8 million t), China (4.6 million t) and Spain (3.2 million t) (WPTC, 2019).

National Academy of Agricultural Sciences 3)




O Africa @ America O Asia B Europe O Oceania

0 5000 10000 15000

USA I
Italy
China
Spain

10514

Turkey
Islamic Rep. of Iran
Portugal
Brazil
Chile
Tunisia -:I 815
Algeria -:I 800
Ukraine 1 720
Russia :552
Canada -:I 434
Arab Rep. of Egypt -:I 400
Greece 1 400

Argentina 395
Thailand 260
Mexican republic 258

Australia 212

Source: WPTC (2019).
Fig. 2 Top 20 tomato processing countries in the world in 2019

Eleven of the top 20 processing countries, viz; USA, ltaly, China, Spain, Turkey, Iran, Portugal,
Brazil, Chile, Tunisia and Ukraine account for 83% of the global processed tomatoes (Table 3).
With a share of 27% USA (California) ranks first, and is followed by Italy (13%) and China (12%)
(Table 4).

Table 3. Tomatoes processed by top 11 countries in the world from 2010 t02019 (000 t)

Country 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
California, USA 11155 | 11067 | 11464 | 11020 | 12707 | 13018 | 11470 | 9492 | 11137 | 10144
Italy 5080 | 4950 | 4500 | 4080 | 4914 | 5393 | 5180 | 5200 | 4650 | 4801
China 7500 | 6792 | 3230 | 2850 | 6300 | 5600 | 5150 | 6200 | 3800 | 4600
Spain 2350 | 1985 | 1935 | 1650 | 2700 | 3028 | 2950 | 3350 | 2800 | 3200
Turkey 1280 | 1940 | 1750 | 2150 | 1800 | 2700 | 2100 | 1900 | 1300 | 2200
Iran 1400 | 1850 | 1750 | 1900 | 2200 | 1350 | 1150 | 980 | 750 | 1650
Portugal 1280 | 1065 | 1190 | 997 | 1197 | 1660 | 1507 | 1554 | 1198 | 1410
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Country 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Brazil 1796 | 1590 | 1294 | 1670 | 1400 | 1300 | 1450 | 1450 | 1400 | 1200
Chile 864 | 794 | 668 | 682 | 810 | 850 | 800 | 1080 | 1211 | 1100
Tunisia 850 | 868 | 840 | 618 | 720 | 920 | 650 | 643 | 618 | 815

Ukraine 280 | 440 | 385 | 330 | 470 | 550 | 550 | 650 | 735 | 720

Total Top 10 33555 | 32901 | 28621 | 28617 | 34748 | 35819 | 32407 | 31856 | 28981 | 31120
Share in the global

market (%) 87% | 87% | 86% | 86% | 87% | 87% | 85% | 84% | 83% | 83%

Others 5192 | 4733 | 4798 | 4580 | 5148 | 5555 | 5665 | 5941 | 5834 | 6263
Share of others 13% | 13% | 14% | 14% | 13% | 13% | 15% | 16% | 17% | 17%

Global processing 38747 | 37634 | 33419 | 33197 | 39896 | 41374 | 38072 | 37797 | 34815 | 37383

Source: WPTC(2019)

Table 4. Percentage of total production of tomatoes processed by
top 11 countries in the world during 2010-2019

Country 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

USA (California) 29 29 34 33 32 31 30 25 32 27
Italy 13 13 13 12 12 13 14 14 13 13
China 19 18 10 9 16 14 14 16 11 12
Spain 6 5 6 5 7 7 8 9 8 9
Turkey 3 5 5 6 5 7 6 5 4 6
Iran 4 5 5 6 6 3 3 3 2 4
Portugal 3 3 4 3 3 4 4 4 3 4
Brazil 5 4 4 5 4 3 4 4 4 3
Chile 2 2 2 2 2 2 2 3 3 3
Tunisia 2 2 3 2 2 2 2 2 2 2
Ukraine 1 1 1 1 1 1 1 2 2 2
India - - - - - 0.31 - - 0.37 -

Source: WPTC(2019)

3.2 Country-wise Tomatoes Produced and Quantity Processed

As per the trend in the quantities of tomatoes produced and processed during 2014 to 2018, the USA
(California) produced 13.41 million tons of tomatoes of which 11.57 million tons were processed.
In other words, over 86% of the tomato production was used for some form of processing. Italy
ranks second, where over 85% of the tomato produced is turned into value-added products. China
although is the largest producer of tomatoes, processes only 9.4% of its produce. India is the

second-largest producer of tomatoes with only an estimated one percent of its produce being
utilized for processing.
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Overall, over one-fifth of the global output of tomatoes is transformed into value-added products
(in primary or finished form), but most of their processing remains concentrated in the developed
countries due to high surplus available in those countries. In the developing countries the consumer
preference seems to be more for fresh tomatoes to be consumed fresh as salad or used in culinary
preparations.

Table 5. Tomatoes produced, and processed (million t) in top 9 countries in processing

Particulars 2014 2015 2016 2017 2018 Average

USA Production 15.87 14.58 12.88 11.14 12.6 13.41
(California)
Processed 12.71 13.02 11.47 9.49 11.14 11.57
% processed 80 89 89 85 88 86.20
% in world 32 31 30 25 32 30.00
Italy Production 5.62 6.41 6.44 6.02 5.79 6.06
Processed 4.91 5.39 5.18 5.20 4.65 5.07
% processed 87 84 80 86 80 83.40
% in world 12 13 14 14 13 13.20
China Production 52.8 55.8 56.42 59.6 61.63 57.25
Processed 6.30 5.60 5.15 6.20 3.80 5.41
% processed 12 10 9 10 6 9.40
% in world 16 14 14 16 11 14.20
Spain Production 4.89 4.83 5.23 5.16 4.77 4.98
Processed 2.70 3.03 2.95 3.35 2.80 2.97
% processed 55 63 56 65 59 59.60
% in world 7 7 8 9 8 7.80
Turkey Production 11.85 12.61 12.6 12.75 12.15 12.39
Processed 1.80 2.70 2.10 1.90 1.30 1.96
% processed 15 21 17 15 11 15.80
% in world 5 7 6 5 4 5.40
Iran Production 6.36 6.01 5.83 6.23 6.58 6.20
Processed 2.20 1.35 1.15 0.98 0.75 1.29
% processed 35 22 20 16 11 20.80
% in world 6 3 3 3 2 3.40
Portugal Production 14 1.93 1.69 1.75 1.33 1.62
Processed 1.20 1.66 1.51 1.55 1.20 1.42
% processed 86 86 89 89 90 88.00
% in world 3 4 4 4 3 3.60
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Particulars 2018 Average

Brazil Production 4.3 4.19 4.17 4.22 4.11 4.20
Processed 1.40 1.30 1.45 1.45 1.40 1.40
% processed 33 31 35 34 34 33.40
% in world 4 3 4 4 4 3.80
Tunisia Production 1.25 1.35 1.33 1.3 1.36 1.32
Processed 0.72 0.92 0.65 0.64 0.62 0.71
% processed 58 68 49 49 45 53.80
% in world 2 2 2 2 2 2.00
India Production 18.74 16.38 18.40 20.71 19.38 18.72
Processed 0.13 0.13 0.13
% processed 0.80 0.70 0.75
% in world 0.31 0.37 0.34
World Production 174.78| 176.82| 178.16| 180.94| 182.25 178.59
Processed 39.90 41.37 38.07 37.80 34.82 38.39
% processed 23 23 21 21 19 21.40

Source: WPTC(2019)

3.3 Top Tomato Processing Groups in the World (2018)

According to WPTC (2019), of the 40 tomato processing groups ranked at the top 12 are based in
the USA, eight in Italy, six each in China and Spain, two in Turkey and one each in Portugal, Japan,
Ukraine, Algeria, Greece, Chile, Hungary and Tunisia (Table 6; Figure 3). Morning Star, which has
3 factories in California, has the highest processing capacity of 59000 tons per day. It processed
5.7 million tons of tomatoes in 2018.
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Fig 3. Top 40 world tomato processing groups WPTC(2019)

3.4 Certification of Processing Tomatoes

Processing Tomato Advisory Board (PTAB) which was established in 1987 at Davis, California,
issues certificates regarding processing quality to the processors. The sample should be free from
worm, should have minimum fungi percentage (<2 filament of Mold) in the analyzed sample, less
green fruits, least materials other than tomato (MOT), good colour values, less limited use (LU),
high solids, pH less than 4.3 and total solids (TSS) range from 4.63 to 5.71°Brix. Scenario is same
in all the countries which produce processing tomatoes in the world

Global Gap Fruits & Vegetables Certification Standard (https://www.globalgap.org/uk_en/for-
producers/globalg.a.p./)

GLOBALG.A.P. is the internationally recognized standard for farm production. Their core product
is the result of years of intensive research and collaboration with industry experts, producers
and retailers around the globe. The goal of this organization is safe and sustainable agricultural
production to benefit farmers, retailers and consumers throughout the world.

GLOBALG.A.P. Certification covers:

o Food safety and traceability

. Environment (including biodiversity)
. Workers’ health, safety and welfare
. Animal welfare

. Includes Integrated Crop Management (ICM). Integrated Pest Control (IPC), Quality
Management System (QMS), and Hazard Analysis

12 STRATEGY PAPER 16




Its standard demands, among other things, greater efficiency in production. It improves business
performance and reduces waste of vital resources. It also requires a general approach to farming
that builds in best practices for generations to come.

4, PROCESSING TOMATOES - INDIAN SCENARIO

Though India, the world’s second-largest tomato producer, processes less than 1% of its total
production, with the introduction of several ready-to-eat meals, curries and snacking products,
the demand for processed tomato products has grown in India at an annual rate of about 30%
(Sasidharan and Colvine, 2020.) As a result, many new and modern tomato processing facilities
are being established by both the existing and new entrants into the industry. Recognizing the
major constraint of tomato paste supply chain, several units are taking steps to either establish
local paste production units or partnering with paste production intermediaries to enhance and
sustain local supplies. The critical challenge for these processors is the availability of sufficient
volumes of fresh tomatoes meeting the quality standards on a consistent basis and at a price
that makes processing viable, as there is no tomato variety or hybrid available for commercial
cultivation which are suitable for processing purpose.

4.1 Need for Processing Tomatoes in India

In India, due to lack of adequate processing facilities, and drastic drop in procurement prices, 40
to 50 per cent of the fresh produce is wasted every year in the glut season (rabi), when average
yields in high tomato producing states like Andhra Pradesh are around 44.5 tonnes per hectare.
This wastage during the glut in fresh tomato market presents an opportunity to gainfully utilise 70
to 80 per cent of the harvest in the processing industry, if it meets the quality parameters needed
for processing. The current varieties/hybrids, which cover over 90% of area, are not specifically
bred for processing qualities. Hence, the market price during glut will be too low (Rs 0.50to Rs. 2 a
kg) and sometimes do not even meet the cost of production. Hence, farmers are forced to sell their
produce at the prevailing low price or leave them on the plant without harvesting as the prevailing
market price will not even meet harvesting and transport expenses. This tricky situation can be
overcome in India by the development of processing varieties / hybrids and their adoption during
rabi /glut season coupled with establishment of processing industries in major tomato growing
areas. Further, the development of multiple stress resistant processing tomatoes will also ensure
prolonged supply of processing tomatoes to the industries which can run the processing units for
considerably a longer period. This will help in effective utilization of processing units and provide
year round employment opportunity. Production costs are currently estimated at between Rs 2 to
2.50 per kg on average (assuming yields of 50 tonnes/ha and operating expenses of between Rs
40,000 — Rs 45,000). Processors consulted seek tomato at or under Rs 4.50 per kg to maintain
commercially viable operations (though some indicated a willingness to go beyond Rs 5 per kg,
particularly during the off-season). Mandi prices typically range between Rs 6 to 10 per kg though
they may skew to Rs 2 per kg in glut market conditions and Rs 40 during the off-season. The
challenge is to establish a price arbitrage equilibrium that supports both the farmer and processor
— this can best be achieved through improved crop yields coupled with reduced production costs
by the farmer and effective as well as sustainable contract farming mechanisms offered by the
processor. Processors indicate that sourcing locally had several barriers including a lack of tomato
quality consistency; a lack of availability of produce in the volumes required and price volatility
(Subramaniam, 2016). In view of the above facts, there is a strong need to develop high yielding
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variety / F, hybrid suitable for processing. Adoption of such processing varieties / F, hybrids during rabi
will help the farmers to address price crash, as processors fix assured procurement price on contract
basis. The total manpower requirement for tomato cultivation is 250-300 mandays per hectare (Kanika
Dhamija, 2020). An additional employment opportunity to 10-15 workers per day can be ensured
by processing industry. Further, post harvest losses (12.4 %) can also be minimized by adoption of
tomatoes suitable for processing & value addition.

4.2 Processing Tomatoes-Breeding Efforts by the Public Institutions

‘Pusa Ruby’ was one of the earliest dual purpose tomato varieties released by IARI, New Delhi.
Public bred processing varieties viz; Punjab Chhuhara (PAU, Ludhiana) , Roma (NBPGR, New
Delhi), Pusa Gaurav (IARI, New Delhi), Arka Ashish and Arka Ahuti (IIHR, Bengaluru) were
cultivated on a limited area, but gradually fresh market hybrids have been adopted by farmers
because of their high yield potential.

In the absence of typical processing tomatoes in India, there is ample scope to breed dual-purpose
tomatoes with processing quality attributes viz., high pigment genes (Ogc, hp) for deep red colour,
jointless pedicel and one time fruit maturity (also referred as Concentrated Fruit Maturity or CFM) for
mechanical harvesting, on plant storability of fruits, TSS and acidity values suitable for processing
purpose, resistance to bacterial wilt, early blight, and begomoviruses.

During the 1980s, a systematic programme for breeding processing tomatoes was initiated at
ICAR-IIHR, Bengaluru by Dr S.K. Tikoo, a well known tomato breeder who exploited processing
qualities such as jointless gene and CFM. In 2019, ICAR-IIHR released two high yielding F, hybrids,
viz, Arka Apeksha and Arka Vishesh (Figure 4 & 5) that are suitable for processing and have a
yield potential of 75-80 t/ha. Both the hybrids were assessed by four processing companies , viz,
Sunsip Foods, Karnataka; Sahyadri Food Processing, Maharashtra; Jadli Foods, Tamil Nadu; and
Cremica Foods, Punjab and were found suitable for processing purpose. In addition to high yield
and processing qualities both the hybrids, have jointless pedicel and are suitable for once over
machine harvesting. However, there is no indigenous processing variety / F, hybrid with TSS more
than 5.5° Brix. So there is a need for high yielding F, hybrids with 5.5° Brix, and 6 to 8 mmoles of
titratable acidity with better viscosity.
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Processing of tomato depends largely on the international prices, mostly governed by the supply
from China. Since there is no full-fledged processing unit exclusively for tomatoes, companies
start processing tomatoes only when there is a glut in the fresh market. It is therefore, necessary to
take the currently available appropriate hybrids from the public and private sectors for commercial
cultivation through pre-sowing contracts with the processors, growers and seed providers. It is
possible to sow the available hybrids in the southern and western regions of the country during
October to December, and harvest during February and March. With availability of more heat-
tolerant hybrids, the sowing window can get extended up to February, ensuring a five month long
harvesting schedule for processors.

Table 7. Plant habit, fruit quality and processing qualities required by tomato processors

Parameters

Parameter in the existing
commercial tomatoes

Parameters desired by
processors

Plant habit Determinate / Semi-determinate | Determinate

Fruit weight 90-100 g 60-70g

Fruit shape Oblate / Oblong/ round/Square | Round/oval/pear
round /Oval

Fruit firmness Soft/medium/Firm/ very firm Firm

Fruit colour Light red to deep red Deep red

Pedicel Jointed / Jointless Jointless

Fruit shoulder

Uniform green/ green

Uniform green

Fruit maturity

Gradual

Concentrated fruit maturity

Vine storability

For limited period

Prolonged vine storability

TSS (degree brix) 4-4.7 5.5 or higher

Colour value 1.98-2.12 >1.95

Acidity (%) 0.34-0.38 <0.40

Titratable acidity 5-6 mmoles 6-8 mmoles

pH 4.21-4.41 <4.40

Texture/ firmness (kg/cm?) 6-8 >8

Lycopene (mg/100g FW) 8-10 >12

Lycopene in tomato paste , 27- [12-14 >14

28 degree brix (mg/100g FW)

Viscosity (Botswick, cms/30 sec) | 10-12 12-14

Disease resistance Resistant to ToLCD Resistant to major
diseases for the year round
production

Yield (t/ha) 75-80 > 75-80
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4.3 Processing Tomatoes- Efforts of the World Vegetable Center (WVC), Taiwan

The World Vegetable Center (WVC) is actively involved in breeding tomatoes for high vyield,
quality and resistance to major diseases like begomoviruses, bacterial wilt, root knot nematodes,
late blight and fusarium wilt. Breeding efforts of Dr Peter Hanson, (Global Plant Breeding Lead
Scientist, WVC, Taiwan) have resulted in the development of several multiple disease resistant
breeding lines that have been commercially exploited by Indian tomato breeders from both public
institutions and private seed sector. Two dual-purpose (fresh market and processing) lines, viz,
AVTO 1706 & AVTO 1707 (Figure 6 & 7) suitable for non-staked cultivation with required fruit
quality and yield under open field conditions have been developed by the WVC. Field trials during
Rabi 2019-20 in Andhra Pradesh and Karnataka showed that the production cost could be reduced
by 20-30% following non-staked cultivation with no yield penalty.

Figure 6. AVTO 1706 ' Figure 7. AVTO 1707

44 Tomato Processing Units in India

Compared to the top processing countries in the world, very few tomato processing units are
located in India. The processing capacity of these units (30-600 tons/ day), is less than 1% of
those in the USA (59,000 tons per day) (Table 8). Unlike the tomato processing units in other
countries, Indian units are seasonal processing other fruits and vegetables. At present, tomatoes
are processed to produce only tomato crush, tomato paste, tomato puree and tomato ketchup.

Table 8. List of tomato processing industries in India

SN Name of the Main product & Location

company processing capacity

1 Hindustan Unilever (40,000 tons per year). Nashik, Maharastra | Kissan
Ketch up and sauce now
most of the requirement
is fulfilled by Varun Agro
industries
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SN Name of the Main product & Location
company processing capacity

2 Field Fresh Foods / Products: ketchup and Krishnagiri, Tamil Del Monte
Del Monte sauces Nadu

3 Nestle India Ketchup Bicholim, Goa Maggi

4 | Global Green Ketchup, pasta sauce, Srini Food Park in | Tify

tomato blend and pizza

Chitoor, Andhra

sauce (20,000 tons per | Pradesh
year)
5 Indira Foods Ketchup (30 tons per Bengaluru Indira’s, Splitz, 2

day)

Minutes, Pingani

6 |Cremica Group

Tomato paste and puree

Una, Himachal

Cremica squeasy,

(700 tonnes per day) Pradesh Tombo
7 Dabur India Tomato paste and puree | Siliguri (West Dabur Hommade
Bengal)

8 | Capricorn Food
Products

Tomato paste and puree.
(100 tons per day)

Paste making

in Nashik
(Maharashtra) and
puree production
in Koyna
(Maharashtra),
Krishnagiri (Tamil
Nadu), Chitoor
(Andhra Pradesh)

Supplies paste and
puree to leading
processors and
private labels

9 Nijjer Agro Foods

Tomato paste and puree

Amritsar (Punjab)

Supplies to Nestle,
Del Monte and other
processed food
makers in the northern

Indian region.
10 |GD Foods Tomato paste and Tarn Taran (Punjab) | Tops
Ketchup (42,000 ton per
year)
11 [ Mother Dairy Tomato paste and Bengaluru Safal
ketchup (23,000 tons per |(Karnataka)
year)
12 [Godrej Beverages and | Tomato paste, puree and | Mumbai Smart Cook Tomato
Foods sauce (Maharashtra) puree
13 |GRG Foods Ketchup & tomato-based |Bengaluru Spego brand of

powders and mixes

tomato ketchup

and Revathi brand

of tomato-based
powders and mixes
for the Southern India
market.
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SN Name of the Main product & Location brand

company processing capacity
14 | Griffith Laboratories Manufacturers of Indian | Bengaluru Supply to food
paste and powder mixes services institutional
clients including hotels
and restaurant chains
in India and overseas.
15 | Chordia Food Products | Ketchup (2.5 tons per Shirwal close Navin, Toofan
day) to Pune
(Maharashtra)
and Chennai
and Dharwad
(Karnataka)
16 |Sun-Sip Foods Tomato crush, puree, Sunsip Agro Sun SIP Tomato
paste and ketchup Processors, Kolar | Crush
(600 tons per day (Kolar)) | Karnataka &
Madanapalle,
Chittor Dist, AP.
17 | Sahyadri Farms Tomato puree and Factory : Dindori, Sahyadri Farms
ketchup Nashik Tomato Ketchup
(55 000 tons per year)

India imported nearly 72% (21835 metric tonnes) of finished products (canned Tomato, sauce &
paste) from China followed by USA, Spain, Italy and Chile. The total value was estimated to be
20.64 million US dollars during 2019 (Sasidharan and Colvine, 2020). The large imports can be cut
down by processing locally produced tomatoes through establishment of processing industries in
major tomato growing areas in the country. It also creates considerable employment opportunity
in the country

5.

18

RECOMMENDATIONS

There is a need to develop high-yielding multiple disease and pest resistant dual-purpose
or processing tomato varieties and F, hybrids with Concentrated Fruit Maturity (CFM) and
jointless pedicel suitable for machine harvesting (MH). Emphasis should be on enhancement
of productivity, lycopene and brix suitable for processing tomato using modern tools and
technologies.

Breeding processable tomato varieties suitable for polyhouse cultivation, particularly during
off season (summer and kharif) is another area that needs to be addressed on priority.

Employing CRISPR/Cas-9 based approaches to tweak some crucial genes that determine
plant architecture and processing qualities may help in development of the desired cultivars
in a shorter time frame. One such example is editing of GABA gene in tomato variety, Sicilian
Rouge by Sanatech Seed company, Japan.

There is an urgent need for the Indian tomato processing sector to look at value-added
products, including those for the pharmaceutical and nutraceutical use to minimize losses
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in the tomato industry. The sector should also look at the potential of other products like
sun dried tomatoes, use of peel and seed - a by product from processing, and many such
innovative uses based on a market analysis to identify the type of products best suited to
replace fresh consumption.

. Priority should be given to securing tomato supply for processors at a fixed price through
contract growing with the help of professional organizations, which are trusted both by the
farmers and processors. For this, some government support may be provided. International
collaborations should be encouraged for capacity building and collaborative research.

. Incentives for the development of indigenous and innovative processing technologies and
establishment of processing industries in major tomato growing regions are recommended
to facilitate tomato growers and processors. One district and one product module can be
adopted. Incentives for mechanized harvesting, subsidizing transportation costs and support
to small-scale processing industries in marketing the processed products through public
distribution system are needed
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