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Plantation and utilization of halophytes with
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¥ Fresh water utilization
creasing rapidly :

however supply _
remains unchanged _
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Desertification threatens 1/3@ of
Earth’s land surface (= 4 billion ha.)
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 UNITED NATIONS HAS DECLARED DESERTIFICATION
AND LAND DEGRADATION THE GRETEST
ENVIRONMENTAL CHALLENGES OFOUR TIME

= 110 countries exposed to desertification and land degradation

= 1.3 billion people trapped on degrading agricultural land

* 12 million hectares productive land becomes barren every wyear
= 20% of earths drvlands degraded

= 52% of agricultural land atfected by soil degradation

* <60 years farming left at current degradation rate
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Depleting Water Resources

* World contains an estimated 1400 million
cubic km of water.

* Only 0.003% of this vast amount 45000
cubic km, are fresh water resources that
could be used for drinking, hygiene,
agriculture and industry.

-
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Avadable freshwater : R
(cubec meters per capita R
per year)
Less than 1,000
o 1,000-2,000
i 2,000-5,000
M 5,000-10,000
B 10,000-20,000
B 20,000-100,000
Il More than 100,000
Insufficient data

s, Water is unequally distributed

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings
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World Population: 1950-2050—a—

/-V“.

)

—+T-6 Billion Resources (suitable land,
15 Billion fresh water etc.) are going
—7@ Billion down very fast

+-3 Billion

Population (billions)
O = b W & Oh 0 ~ 00 @D O

o [ = o = = [ [ o = =
& & 8 &8 8 § § § § § 8
Year

Ssuice: 1.5, Cermsus Bureau, mtemationsl Dats Base, December 78 Update.
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Increase 1n Salinity

* According to global salinity Map 2021
(source FAO) 833 million hectares salt-
affected land based on 73% area mapped.

« Majority Is only slightly to moderately
saline.

-
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Food security: How do we feed
10 billion people

_am—
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= .~ = Halophytes

The only group of plants
which could survive in saline
conditions and produce
considerable biomass
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[ Potential usages of halophytes ]

Food
Forage and Fodder
Medicine

Ornamentals

Fuel

— Lignocellulo
biomass

— Biodiesel
Fuel wood
Timber

Edible oil
Fiber
Chemicals
Landscaping
Soil reclamation

Manufacture of mats,
baskets thatching etc.

Ideal source for breeding

and transgenes
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Why brackish/seawater farming now?

Utilizing saline lands and brackish water
for
growing plants of economic importance
tfo
reduce pressure on fertile lands and good
quality water resources

| —_—
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Non-Conventional Agriculturé
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Salt tolerant plant
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SUCCQSS StO l.}" Controlling Salt intake

It's hard to know winich we might run owt of
wooner, fresh water or fresh Land. Most agricultucal
systems depernd on a plentiful supply of both, The
problem is that irrgation, especially in bracksh

. envronments, and intense land usage can
| FOdder‘ stel)s taken | increase soil salinfty, degrading the productivity of
the and. Decreasing agrxcultural produc tivity in

* Detailed chemical N —
analysis of plant B PE——
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* Animal feeding
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« Economic assessment of ol o b R G e e
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the prOj ect plant that = used locally to make soap, kept the

soll salnity stable. Farmaerns In southreestorn Pak-

Btan may be wiling to replace their standard

. ACCCptabi llty maize teed with this system. — PJH

Agric. Ecasyst. Envivon.
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Comparative chemical composition (% dry weight) of Panicum turgidum and Zea

mays.
Chemical Panicum turgidum (%) Zea mays (%)
1. Ash’ 13 7
2. Crude fiber 18 25
3. Carbohydrates soluble 25 '}
at room temperature
4. Crude protein 13 11
5. Phenols Trace Trace
6. Oxalates
1. Acid soluble 2.34 Trace
2. Water soluble 1.80 Trace
3. Total 414 Trace
7. Alkaloids Trace Trace

" Composition is mostly sodium and chloride.

_—
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Non-Conventional Agriculture
By Using Saline Resources

_—
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Comperative Photograph

Diet {11

Purchsae Tinlng Slaughter Timing

—
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201 |® Diet1-Control
Green - Diet2
4 Diet3
Fodder 181 v~ Diet4

Weight (Kg)
B

1 3 5 7 9 11 13
Observation interval (Week)

Feed constitnents

Wheat straw
Maize

Panicum
Wheat bran
Concentrates
Total

_a—
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Bio-Saline Agriculture Project
Fodder Plantation at Thar Dgsert
PrOJect funded by SEC &

6-20 19) *’ff:v*
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Thar —— Pakistan’s largest desert

- Thar means ‘“desert”

- Situated in the province of Sindh

=  World 17" largest and 10™ largest sub-tropical desert and also
known as the Great Indian Desert (www.worldatlas.com)

. Total length of Thar desert in Sindh (Pakistan) and Rajhistan
(India) is 200,000 km~

- In Pakistan: spreads over an extensive arca (Ghotki, Sukkar,

Sanghar, Mirpur Khas and Tharparkar districts)

-
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= Topography e

il = Mostly consists of barren tracts of sand dunes
’ covered with thorny bushes.
T -
e The only hills of the area, named Karon-Jhar,
are in the extreme south-east corner of Nagar
“3s Parkar Taluka, a part of Thar, spread over

“ about 20 kms in length and attains a helght of f;:;'
F <5 300 meters, Covered with sparse jungle and :*
s pasturag‘e : =N
T RS2
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Climate

= Subtropical desert climate
= April, May and June are the hottest ones during the day
(average maximum and minimum temperatures — 50 °C to 28 °C

December, January and February are the comparatively coldest months
(average maximum and minimum temperatures = 24 °C to 9 °C Dust
storms and dust-raising winds (often 87 to 93 miles /140 to 150

km per hour) - commmon in May and June

= Rainfall varies from year to year and the region experiences drought
every two to three years. mostly in the monsoon months between June
and September

= Winter rains are insignificant
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Water availability

e T—
e-—gl > "

— u = u
-« WWater 1s scarce

* Whatever seasonal rain falls is collected in
tanks and reservoirs and 1s used for
drinking and domestic purposes

- Around 175.000 Thari families have left

their homes due to the drought 1n 2014
B A VIRGEES 1) § RGN [ T
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= Awvailability ot foodand fodder

= People of the Thar district are dying because of
the shortage of clean water and food
“ « The Thari People dependent upon their livestock
as they are unable to grow seasonal cro;is due to
the scarcity of water.
Livestock is the only nleans of sustalnablhty for

them ==
- Large numbers of livestock have also perlshed

due to the severe chmatlc COI‘ldlthIlS
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Panicum antidotale: a halophyvte fodder and
efficient tool to combat desertification in Thar
Desert - Pakistan

= Perennial grass of the family Poaceae

distributed 1n salt-affected areas and deserts and
1s a salt excluder (Cope, 1982)

= Plants attain a height of about 1 m in 25—-30
days in summer

= During the winter it requires 35—40 days for
comparable growth
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Water

s (CD water sample
== Grey waler sample

s CCD water sample
c— Grey water sample

—

&

[=1]
=
i

=’
Watar samples
=

3

Water samples
o

Fud
e e = e R 2

)| _ID_-:—-D—
o ' Na+ Cl NHi+ K+
EC (msfcm)  pH

lons (mM L")

~
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Soil Analysis

meen OCD s0il sSAMplE

e OC0 Soil sample
' — V5D soil sampee

—— V3D Soil sampie

0.30
_‘LI
1 0.25 - |
12 -
" o 0.20- |
@ 10 1 E.
3 & 0.15 |
g E 7 —_ (1] |
| —
= 61 2 0.104 |
[
P aq 0.05 -
£ 0.00 '
0 T T MNa+
EC (msfcm) pH one (%]

-
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Plant Analysis

Plant growth analyses Panicum antidotale

Plant growth Mean std.

parameters error
FW(g) 0.211 0.002
DW (g) 0.098 0.031

Tissue water content (g)  0.113 0.03

Leaf succulence (g water

2.722 1.385
! DW)

Plant Photosynthetic pigments

Panicum antidotale
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Ecophysiological Mean std.

parameters error

Chal a (mg g!' FW) 0777 0.071

Chl b {mg g' FW) 0.144  0.013

Cartenoids (mg g

FW) 0,22 0.021

Total chl. (a+b) (mg g!

FW) 0.921  0.084
i 1

Chl a/b ratio {mg g 5417 0.103

FW)
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Chlorophyll Fluorescence apia
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5. Me. Clhessdcal oon=tine cels o s ol
01 Nonstore content (e 150 7.1

oz Dy waight (%) B2 00 +E.3

S Orrgsani o matier (%) = L

04 Ash content (%) 1L0H 1.2

0% Ether extract (EE, %a) 203 +0.6

06 Water seluble casbolipdr abes (%) 20 0H £ 0

o7 Crode peotein (O, %4) 12,49 +0 .4

0E Nitrogen Free Extract (NFE, &) .47 £3.6

0o Crode fiber {CF, %) 2130 6.1

10 Acid detergent fiber (ATIF, %) L6653

11 Wentral detergent fiber (WDIF. %4} 0 80 +5 1 -

2 Ligunco 06 30 20.5 Chemical Analyses
1% C ol lnbosa [%4) T 66 4.1

14 Henicallulose [=&) op - 1 Sl f
15 Sulphur (%) o). 19 0,0 ﬂ

16 Carbon (%) 1207 3.7 -

T Mitrogen [%&) 0302 0.4 P d I
o e 1z 0 . antidotale
1% Potassmm (g'kgl 1312 2.0
0 Calcdum (g'ka) 960 =41
1 Megnesum (gkg) 15.63 +1.5
Iz Zinc (g'ka) .02 0,0
e Ivon {2ke) (M) 38 +0.0
4 Totnl oxalaie (%) 03 06 0.6
iz Water soluble oxalate (4] {2 07 0.0
6 Acid sol ohle oxalate () %) 39 +0,]

7 % p=stible crude protein (DCP, %) 14.0% 20,0
iE [nvirn orpam < mater digeshbihity (ORI, 50 S1.30£L.2
e Mon-Fibrous-C arbohydrates (NFCs, %4 Bl 43 £5,T
A0 Taota i pestible Notients [TDMN. %4 63 80 +4.2
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Project No: PSF/CRP/18thProtocol (06)

Research and Demonstration on Saline Water
Plantation and Utilization in Thar Desert of Pakistan

Prof. Dr. Bilquees Gul

Principal Investigator

- » ) ri r
> Dr. Muhammad Aimal Khan .‘31-’
“ Institute of Sustainable Halophyte Urilization g
N University of Karachi ‘ SECMC
-t

P AN < -

Ninjiang Institute of Ecology and Geography
Chineswe Acadomy of SOwnoos
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Project Rationale

= Poor residents in the Thar live on aquaculture and traditional
agricultural cultivation, howewver, only a small amount of crops
can be planted during the rainy season during July-September.

= Production technology is backward and production vyield is
relatively low.

= Meanwhile, a large amount of salt water is produced in the
local coal mining process, but it cannot be utilized due to the
technical limitation.

= Therefore, developing salt water agriculture by screening and
introducing salt-tolerant economic plants, and using a high-
vield planting model that suitable for local natural
environments are the best choice to improve the agricultural
production and ecological environments in this area.

P
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Previous record

_—
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Objectives

* Introduction and adaptability assessment of
salt-tolerant economic plants for Thar Desert.

e Research on high-yield planting technology of
salt-tolerant plants using salt water.

* Development and utilization of salt-tolerant
economic plants

-
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Objectives

* Introduction and adaptability assessment of
salt-tolerant economic plants for Thar Desert.

* Research on high-yield planting technology of
salt-tolerant plants using salt water.

* Development and utilization of salt-tolerant
economic plants

P
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Project Timeline

Tasks

Recruitrmment of research student

Purchasing of consumables

Field trips for seeds collection

nurserny establishment

Imitial and periodic detailed soil and imigation water analysis of
study side

Examine productivity of all test spedes underfiled condition
Selection of ideal species for cultivation on large scale
Determining irrigation regimes of the salty water for thie
ocptimal yield of selected species

Apply different agronomic approached for the optimal yield of
selected species

Establish a non-conventional cropping systemn

Imtegration of the innovative ‘cropping system’ with
production of cattleflivestock

Training locals on use of new ‘cropping system’

Reportwnting
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End users of the project

* Local farmers owing lands in the Thar region
will be the ultimate end users of the outcomes
of this innovative project.

* Sindh Engro Coal Mining Company Limited
(SECMC) will also be one of the beneficiaries,
as this project will help in the utilization of
salty water produced during mining process.
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Conclusions

» Halophytes cultivation on saline soils using
saline/brackish water irrigation can be useful in
combating both desertification and food scarcity in arid
regions.

» Focused research in fields of agronomy, physiology and
molecular biology is required to transform/domesticate
wild halophytic plants as proper crops.

» We are confident that the success of this project is set
to bring paradigm shift to the entire agriculture and
livestock landscape of Tharparkar region and would
make drought an irrelevant phenomenon and bring
green revolution in Tharparker and near by areas.

-
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