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HEARTIEST FELICITATIONS TO PROF. DR. NADEEM AKHTAR ABBASSI, FOUNDING PRESIDENT,
PSHS, ON ASSUMING THE CHARGE OF ACTING VICE CHANCELLOR, KOHSAR UNIVERSITY,
MURREE

PSHS and HortiMag family extends developing this newly established
heartiest felicitations to Prof. Dr.  university to a hi-tech institution of
Nadeem A. Abbassi, Founding higher education in the region. We are
president PSHS and Professor of  sure that this institution will flourish
Horticulture, PMAS Arid Agriculture under his able leadership and will
University, Rawalpindi, on assuming emerge as a focal point to develop
charge of Acting Vice Chancellor, Pakistan tourism and mountain
Kohsar University, Murree and extends ~ horticulturein future. Good Luck!

full cooperation and moral support for

B THE ISLAMIA UNIVERSITY OF BAHAWALPUR LAUNCHES MEGA HORTICULTURE PROJECTS

The Vice Chancellor of the Islamia university of Bahawalpur, Engr. Prof. Dr. Athar Mehboob, in continuation of his
vision to take the university among the top ranked universities, has started different horticulture projects at the
campus. Good luck to Principal Investigators for successful outcomes.

Project01 Project05
Establishment of Cut-flowers and Vegetables Establishment of Multistorey/ High density
Production, Research and Training Cell (C&V-  orchardsat25 acre land of IUB

PRTC) Project Director: Dr. Muhammad Nafees
Project Director: Dr. Muhammad Rashid Shaheen

Project02

Establishment of Citrus and Date Palm orchard
based on micro-irrigation using undulated barren
land atlUB

Project Director: Dr. Muhammad Rashid Shaheen

Project03

Micro-Irrigation System and Lawn-cum-avenue
plantation

Project Director: Dr. Muhammad Rashid Shaheen

Project:4
Mushroom Production Unit
Project Director: Dr. Muhammad Rashid Shaheen

02 www.pshsciences.org.pk
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VAPOR HEAT QUARANTINE TREATMENT FOR MANGO EXPORT TO JAPAN

Muhammad Suliman Shah', Aman Ullah Malik’, Mahmood Ul Hasan’ and Muhammad Irfan’
"Vapour Heat Treatment Plant, Roomi Foods (Pvt.) Ltd. Kabir Wala, Punjab, Pakistan
? Postharvest Research and Training Centre, Institute of Horticultural Sciences, University of Agriculture, Faisalabad

Introduction

Mango (Mangifera Indica L.) is known globally for its
unique flavor and attractive appearance, and is a
valued source of export income for the producing
countries. Mango stands second in fruit production
after citrus in Pakistan. Punjab is the major producer
of mango with 67% share, most suitable production
areas including Rahim Yar Khan, Multan, Khanewal,
Vehari and Muzaffargarh districts, while Sindh
produce 32% mango; major growing areas include
Tando Allah Yar, Noshero Feroz, Hydrabad and Mirpur
Khas and KPK province contributed share of 1%
mango production. Pakistan's commercially
exportable mango cultivars are Sindhri, Sammar
Bahist Chaunsa (S.B. Chaunsa) and Sufaid Chaunsa
with market window starting from last week of May in
Sindh (Sindhri) to September (Sufaid Chaunsa) in
Punjab.

Mango Postharvest Quarantine Treatment

Fruit fly is a very serious quarantine pest which has
become an impediment in its export. In the world,
mango fruit demand is increasing day by day. The
exporters now need to meet certain sanitary and
phytosanitary requirements for exporting mangos to
specific countries. The main objective of these
phytosanitary restrictions is to control particular
insect pest or disease of a commodity to the
importing country, where it does not exist or its
occurrence is restricted. Pakistan's major mango
export markets include UAE, UK, Saudi Arabia,
Malaysia, Singapore, Iran, China, Afghanistan and
some European countries etc. Some of these
countries require pre-export quarantine treatment
certificate. Australian mango entry into Japan follow
quarantine regulation of vapour heat treatment,
specific core temperature 47°C for 15min, similarly for
‘Carabao’' cultivar (Philippine) needs core
temperature 46.5°C for 30 min. Japan is a high-end
market for the Pakistani mango industry and require

www.pshsciences.org.pk

mandatory quarantine treatment before its

shipment.

VaporHeatTreatment (VHT)

Vapor heat treatment is a technique for heating fruit

with water vapor at temperatures of 40-50 °C to

execute insect eggs and larvae as quarantine
treatment before shipment of fresh products on the
market. The Japanese prefer treatments with the heat
of steam, where the relative humidity (RH) of the
treatment is higher than 95%, for their imported
mangoes. This technique is used commercially in

Thailand and the Philippines for the export of their

mangoes "Nang Klangwan" and "Carabao",

respectively, to Japan. VHT is a commercial
quarantine treatment commercially practiced in
many countries for sub-tropical fruits especially

mango and papaya (Table 1).

The Japanese requires vapour heat treatment for

import of Pakistani mangoes. Currently, pre-export

VHT disinfestation protocol for high value mango

export to Japan is core temperature of 47°C for 25

min. At present, there are two commercial VHT

facilities in Pakistan including Roomi Foods Pvt. Ltd.

Kabir Wala, Multan and Fauji Fresh n Freeze, Distt.

Sahiwal. Complete flow chart and pictures (Fig.1) of

mango VHT treatment for export to Japan are given

forreference.

Special Features of VHT

e The system is friendly to the human body and
environment because it disinfects insects only
with heat treatment without using chemicals.
There is no worry about residual pesticides on the
fruitsorin environment.

* VHT has enhanced the efficacy due to excellent
temperature and humidity distribution
performance adaptation of differential pressure
system inside the containers. Furthermore, the
development of a high-performance circulating
fan enables to shorten the fruit temperature
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heating system time in the upper and lower layers
of fruits.

Control of the intake and exhaust dampers
achieved a wide range of humidity zones control
between 50% to 98% relative humidity (RH), and
the high-accuracy temperature and humidity
control in the low to high humidity zones
demonstrate the high disinfection capability. In
addition, it decreases the damage to fruits due to
heat treatment and protects the quality, taste and
appearance.

As far as initial cost is concerned, it varies with
capacity, the compact container - based system
means that only a small space is required, and the

unit is quite easy to install. You can select the most
appropriate from a wide variety of types with
different throughout to match the size of your
business and curtail initial costs.

It is a fully automatic operation from startup to
cooling after vapor heat treatment, once the
pallets are loaded with the treatment baskets are
putin the container.The unit has an easy to handle
one touch panel system where it is easy to check
processing status.

You can easily set the sensors before bringing the
treatment baskets of fruits into container, and no
further work is needed inside the treatment
compartment.

Table 1: Vapour heat treatment standard for mango of different countries.

Country/Origin Variety/Cultivar Treatment standard

Philippines Manila Super Fruit core temp. is maintained at 46°C for 10min.
Nan Klarngwan Fruit core temp. is maintained at 46.5°C for 10 min
Thailand i, Pi
M (DOILTRE, (I Re e Fruit core temp. is maintained at 47°C for 20 min
Mahachanok
Taiwan Irwin, Harden Fruit temp. is maintained at 46.5°C for 30 min
Kensi , R2E2, Kei . . o .
Australia ensington eitt Fruit core temp. is maintained at 47°C for 15 min.
Kent, Palmer
Hawaii Keitt, Haden Fruit core temp. is maintained at 47.2°C
Alph , Kesar, Ch ; . . o .
India SRR 'esar C aunsa Fruit core temp. is maintained at 47.5°C for 20 min.
Banganpalli, Mallika, Langda
Pakistan Sindhri, Chaunsa Fruit core temp. is maintained at 47°C for 25 min.

FIGURE-1: MANGO VHT PROCESS FOR EXPORT TO JAPA

www.pshsciences.org.pk
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2020 FOR KINNOW IN PAKISTAN

Muhammad Fasih Khalid"*", Muhammad Ali' and Asif Mahmood'
'HAC Agri Limited, Lahore, Pakistan
’Department of Horticulture, Bahauddin Zakariya University, Multan, Pakistan

The year 2020 has been full of surprises for humanity
so far from pandemic to bush fires. In 2020 we also
faced the peak of high temperatures due to climate
change. The climate change also affects the crop
health that significantly decreases crop yield. Among
different crops, citrus is the major fruit crop of the
world. Citrus is consumed from ancient times. Citrus
fruit tastes good and it is beneficial for human health.
Itis well reported that citrus fruit has a high content of
ascorbic acid, antioxidants, and dietary fibre, which
prevent diabetes and lowers cholesterol. In the world,
citrus is produced about 130 million tonnes. China,
Brazil, and the United States are the key producers of
citrus, followed by Mexico, India, and Spain. Pakistan
holds the 13" number in citrus production. Pakistan
produces 2 million tons of citrus from 488,838 acres
per year. According to Pakistan Horticulture
Development and Export Company (PHDEC), the
citrus export of Pakistan increased by 25000 tons
during 2019-2020. Punjab shares 98% of the citrus
production of Pakistan. Kinnow mandarin is the major
citrus cultivar grown and exported from Pakistan. In
Punjab, mainly citrus is produced in Sargodha.
Climate change is now a serious concern for
agricultural production. Climate change imposes
many abiotic and biotic stresses, which decreases the
yield of citrus.

The current scenario of Kinnow orchards located in
the Sargodha region was evaluated, and their

and zinc, boron deficiencies were observed on the
leaves of Kinnow trees. Besides the abiotic stresses,
insects and disease intensity was also higherin 2019-
2020 compared with previous year.

The average fruit yield this year will be 2-2.5
mounds/tree. However, the average defect
percentage in Sargodha region was 32% till the
month of October. The further segregation of defect
percentage was mainly disturbed by skin damage
(34%) due to fruit rubbing with dead twigs and
branches.The abioticfactori.e., hailstorm caused 10%
damagetofruits.The insects that damage the Kinnow
fruits were, i.e., thrips (17%), mites (11%), and fruit fly
(2%). Moreover, the citrus canker (6%), sooty mold
(15%), citrus greening (4%) were observed in
significant quantities, as showninfig. 2.
Management

It is the right time to address these issues, provide
awareness and educate the farmers. For skin
damages, proper pruning should be done so that skin
damage percentage will be decreased. The use of
Spriomesifen for mites; Chlorfenapyr/ Spinetoram for
thrips; Difenoconazole for sooty mold and
Kasugamycin + Copper oxychloride for canker. The
use of these chemicals will be helpful to the farmers
for efficient or timely management of insects and
pests which ultimately reduce the defect percentage
of citrus fruits.

estimated defect percentage was
observed. Due to climate change, there
was more precipitation in Sargodha
during 2019-2020 compared with 2018-
2019 (Fig 1). The rainfall was more intense
in 2019-2020 at the time of fruit
maturation, which affects the fruit peel

B b b B Me b Bm b W dm kB
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and cosmetics. The leaves of different
orchards also showed drought stress
symptoms. The citrus canker, leaf minor

www.pshsciences.org.pk

Fig 1. The annual rainfall (mm) of the
Sargodha region during 2018-2020.
(Pakistan Metrological Department)

Fig 2. The defected percentage of Kinnow
mandarin fruits till October 2020.
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RESURRECTION PLANTS: POTENTIAL DROUGHT TOLERANT BOTANICALS

Dr. Gulzar Akhtar', Dr. Ishtiaq A. Rajwana’, Dr. M. Asif Shehzad’ and Dr. M. Amin'
'Department of Horticulture, MNS University of Agriculture, Multan, Pakistan
’Department of Agronomy, MNS University of Agriculture, Multan, Pakistan

Among botanical wonders, resurrection plants
(commonly known as 'Flower of Maryam’, 'Rose of
Jericho), 'Dinosaur plant’) have remarkable potential
to tolerate desiccation and can revive if more than
90% of protoplasmic water lost in vegetative parts.
Such plants miraculously resurrect many times after
completely drying, withering, browning and curling
and can survive for a relatively long time under water
deficit conditions. In general, vegetative tissues of
most plant species are sensitive to reduced water
availability which makes its survival difficult under
such situations; however, resurrection plants have
ability to tolerate desiccation even under the periods
of severe water shortage. In addition, these plants can
possibly recover full physiological functionality upon
rewetting. These plants represent a diverse group of
1300 species including Selaginella lepidophylla,
Craterostigma pumilum, Anastatica hierochuntica,
Xerophyta humilis, Asplenium, Actiniopteris,
Cosentinia, Chielanthes, Notholaena, Pyrrosia, Pellaea,
Pityrogramma and Schizaea which are mostly
(roughly 90%) native to tropical, subtropical areas,
while few species exist in more temperate regions. In
water shortage environments, foliage of resurrection
plants can dry out like seeds without dying. The seeds
are only plant parts having the genes for severe
drought tolerance that remains silent in other plant
parts, while such types of genes remain switch on in
foliage of resurrection plants. Nevertheless, they can
lose almost 90% of their water and may remain dry or
dead like state for around 50 years depending on the
species, and can further, revive and continuously
grow after getting water. The tolerance to desiccation
and survival of resurrection plants is only possible if
water loss occurs at an adequately slow rate. If water
loss from such plants body is too rapid, then they
behave just like a desiccation sensitive species and
die. The mechanisms involved in survival of
resurrection plants under severe desiccation is only
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due to presence of distinct morphological and
physiological features. Under water stress, these
plants reduced their leaf surface area by shrinking
and curling up and stop to grow till sufficient quantity
of water becomes available. Furthermore, the
adaptive responses of these plants against
dehydration is attributed to structural formation of
epidermal cells which consists of numerous types of
cells that performs particular functions. In fact,
varying size and shape of abaxial and adaxial cells,
stomatal frequency, distribution and size, and further
smaller stomatal areaand guard cells in mature leaves

. XL g
4:". t b
oA
Selaginella lepidophylla
- Wikipedia

Anastatica hierochuntica -
Wikipedia

Asplenium viride -
Wikipedia

Actiniopteris radiata-
Wikipedia

Cheilanthes lanosa-
Wikipedia

Notholaena standleyi -
Wikipedia
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of resurrection plants are the major characteristics
associated in desiccationtolerance.

In contrast to desiccation tolerance, potential
bioactive compounds of resurrection plants have
potential to use in different medicinal and cosmetic
products to relieve the labor pain and uterine
hemorrhage in women. In old Arabic culture, such
plants are placed in a bowl of water in the labor room
for relieving pain and to birth a healthy baby.
Moreover, beautiful foliage, small size and easy
transportation also make these plants suitable for
indoor decoration and as gifts. This is the reason,
these plants can be used for aesthetic beautification

and air purification of close vehicles by growing in a
variety of vases. The old history of these plants has
shown their contribution in coal deposits of the
world. The dry foliage is also used in fireworks. These
plants are easy to grow using a variety of pots and
terrariums under the indoor and outdoor conditions
with limited care and fertilization. Owing to their
capability to grow in the shelter with 50% humidity
keep them aesthetically fresh and beautiful because
dry air forced them to go dormant. Among
resurrection plants, most species do not produce
flowers and reproduce sexually by spores and/or
asexually by softwood cutting and division.

GARLIC AND ONION WHITE ROT DISEASE PROBLEM
Noshad Ali

=

Pakistan is spending valuable foreign exchange on
the import of garlic because of high demand and low
yield potential of present varieties. And an estimate
presented that the country is importing 34,375
tonnes of garlic from China, India and Chile which
worth approximately Rs66 million.

The total original production of garlic in the country
stands at 70,925 tonnes from an area of 7,882
hectares with an average yield of 8.99 tonnes per
hectare. KPK (Khyber-Pakhtunkhwa) is the main
garlic-producing province with 32,205 tonnes,
followed by Punjab (24,143 tonnes), Balochistan

www.pshsciences.org.pk

Sindh Agriculture University, Tandojam

(7,880 tonnes) and Sindh (6,557 tonnes). (Source:
Dawn News)

Whereas, 131.4 thousand hectares of land
commercially grows onion crop with the production
of 1.8 million tones.The major onion growing districts
are Kasurand Vehari, in Punjab; Hyderabad, Sanghar,
Mirpurkhas, Nawabshah, Dadu , Badin, N. Feroze,
Ghotki and Shikarpurin Sindh; Swatand Dirin NWFP
and Chaghi, Kharan, Kalat, Nasirabad, Mastung, Killa
Saifullah, Khuzdar, Turbat and Jaffarabad in
Balochistan. These 22 districts account for more than
77 percent of the total production of onion in
Pakistan.

White Rot is a fungal disease which affects Garlic and
Onion crops, those plants which are belonged to the
Allium family are infected with the white rot disease.
The most susceptible plants to disease are garlic and
onion.
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Symptoms

The white rot disease appeared and show symptoms
as yellowing leaves lower parts or stunted plants,
which soon or later die. Sclerotia populations that are
building and (spreading) than white rot may go
unnoticed in a field for a period of time. Mycelial
growth can occur on the base of the stem and on the
bulb during the optimal weather disease. Mycelia
growth can cover the entire bulb, and eventually, tiny
black sclerotia will form on the mycelium under the
ideal conditions.

Favorable Weather Condition of Diseases

White rot disease development in Garlic and onion is
favored by cool and moist soil conditions. The soil
temperature optimum for infection 15° to 18 °C and
infection can occur from 10° to 23 °C. At soil
temperaturesabove 25 °C, the disease is inhibited.

ResistantVarieties

Golden Bear F1 is an onion variety which have
resistant against white rot, gray mold and some
tolerance to downy mildew.

There are no available white rot-resistant varieties of
garlic.

Management

Cultural Control

To prevent from the disease white rot in garlic crop
then the most effective way to avoid disease
pathogen is to plant only clean stock from known
origins that have no history of white rot disease. Don't
move cull bulbs, litter, and soil from infested to
noninfested fields because disease is commonly
introduced into the field on seed cloves. Other
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precaution also includes that always clean the soil off
of equipment before moving from one field to
another. Sclerotia can survive in soil for more than two
decades, that's why somehow, rotation can also help
us to prevent the disease, but it should be along-term
rotation schedule, and do not rotate Allium crops
with other Allium crops.
Dipping garlic seed in hot water is a good preventive
measure that will greatly reduce the amount of
pathogen, because the fungus is vulnerable at
temperatures above 46 °C, although it may not
completely eradicate the fungus. Temperatures
above 49 °C may kill the garlic, so be careful to control
temperature when using this method. If the disease is
detected, ceasing irrigation will reduce damage but
will not stop the spread of the disease.
Chemical Control
Apply a fungicide in a 6-inch band over the planting
trench immediately before planting, if white rot
disease has been a fresh problem in the field. This will
provide effective control of white rot.
The fungicide is mentioned below, which are used to
control white rot disease:

1. TEBUCONAZOLE

2. PENTHIOPYRAD

3. FLUDIOXONIL
4. PYRACLOSTROBIN/FLUXAPYROXAD

www.pshsciences.org.pk
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