















































136

Quraishi, M.A.A., Khan, G.S. and Yaqoob, M.S. 1993.
Range management in Pakistan. University of
Agriculture Faisalabad, Kazi Publications, Lahore,
229 pp.

Qureshi, R.H. 1993. Alternative strategies for tackling
the soil salinity problem. Department of Soil Science,
University of Agriculture Faisalabad, 120 pp.

Qureshi, R.H., Ahmad, N., Aslam, M., Qadir, M. and
Ahmad, T. 1992. Reclamation of a dense saline-
sodic soil by vertical leaching and induced horizontal
flushing. In: Subsurface drainage on problematic
irrigated soils: sustainability and cost effectiveness,
Vol. 3 (ed. Vlotman, W.F.). Proceedings of the 5th
International Drainage Workshop, Water and Power
Development Authority — International
Waterlogging and Salinity Research Institute,
Lahore, Pakistan, 687-695.

Qureshi, R.H., Ahmad, N., Jabeen, R. 1981-82.
Coordinated Research Programme on Saline
Agriculture, First Annual Report, mimeo.

Qureshi, R.H., Ahmad, N., Jabeen, R. 1982-83.
Coordinated Research Programme on Saline
Agriculture, Second Annual Report, mimeo.

Qureshi, R.H. and Aslam, M. 1988. Research on
utilization of degraded lands, Sadhoke: First Annual
Report 1987-88. Department of Soil Science,
University of Agriculture, Faisalabad. 61 pp.

Qureshi, R.H., Nawaz, S. and Mahmood, T. 1993.
Performance of selected tree species under saline-
sodic field conditions in Pakistan. In: Leith, H. and Al
Masoom, A.A., eds, Towards the rational use of high
salinity tolerant plants, Volume 2, Kluwer Academic
Publishers, Netherlands, 259-269.

Qureshi, R.H., Salim, M., Abdullah, M. and Pitman,
M.G. 1982. Diplachne fusca: an Australian salt
tolerant grass used in Pakistani agriculture. Journal
of the Australian Institute of Agricultural Science,
48, 195-199.

Rafig, M. 1975. Saline, saline-sodic and waterlogged
soils of the Indus Plain — their characteristics, causes
of formation and measures needed for reclamation.
In: Proceedings of the International Conference on
Waterlogging and Salinity, Lahore, 308-321.

Rafig, M. 1990. Soil resources and soil related problems
in Pakistan. In: Ahmad M, ed., Soil physics —
application under stress environments, BARD, PARC,
Islamabad.

Ramalho Ribeiro, J.M.C. 1989. Intake measurement. In:
Evaluation of Straws in Ruminant Feeding. (ed.
Chenost, M. and Reiniger, P.), Elsevier Applied
Science, London, pp. 22 - 35.

Raper, G.P. 1997. The water use of trees and shrubs in
Mediterranean climates in southern Australia. Report
DAW-35A, Rural Industries Research and
Development Corporation, Canberra, 68 pp.

Register of Australian Herbage Plant Cultivars 1982.
Wheat grass. Journal of the Australian Institute of
Agricultural Science, 48, 184-186.

Reid, A. 1996. Plant propagation from cuttings. Bulletin
4317, Agriculture Western Australia, South Perth,

10 pp.

Rhodes, D. and Felker, P. 1988. Mass screening of
Prosopis (mesquite) seedlings for growth at
seawater salinity concentrations. Forest Ecology and
Management, 24, 169-176.

Richards, L.A. 1954. Diagnosis and Improvement of
Saline and Alkali Soils. Handbook No. 60. United
States Department of Agriculture, Washington DC,
160 pp.

Richards, R.A. 1983. Should selection for yield in saline
conditions be made on saline or non-saline soils.
Euphytica, 32,431-438.

Richards, R.A., Dennett, C.W., Qualset, C.O., Epstein,
E., Norlyn, J.D. and Winslow, M.D. 1987. Variation
in yield of grain and biomass in wheat, barley, and
triticale in a salt-affected field. Field Crops Research,
15, 277-87.

Rizwan 1988. Comparative salt tolerance studies on
different plant species (Janter, Dhancha, Maddal and
Sordan). MSc thesis, Department of Soil Science,
University of Agriculture, Faisalabad.

Russell, E.W. 1973. Soil conditions and plant growth.
Longman, London, 849 pp.



Russell, J.S. 1976. Comparative salt tolerance of some
tropical and temperate legumes and tropical grasses.
Australian Journal of Experimental Agriculture and
Animal Husbandry, 16, 103-109.

Salama, R.B., Bartle, G.A., Farrington, P. 1994. Water
use of plantation Eucalyptus camaldulensis
estimated by groundwater hydrograph separation
techniques and heat pulse method. Journal of
Hydrology, 156, 163-180.

Sandhu, G.R., Aslam, Z., Salkim, M., Sattar, A.,
Qureshi, R.H., Ahmad, N. and Wyn Jones, G. 1981.
The effect of salinity on the yield and composition of
Diplachne fusca (Kallar grass). Plant, Cell and
Environment, 4, 177-181.

Sandhu, G.R. and Haq, M.1. 1981. Economic utilization
and amelioration of salt-affected soils. In:
Qureshi, R.H., Muhammad, S. and Aslam, M., eds,
Membrane Biophysics and Salt Tolerance in Plants,
University of Agriculture, Faisalabad, 111-114.

Sandhu, G.R. and Malik, K.A. 1975. Plant succession —
a key to the utilisation of saline soils. Nucleus
(Karachi), 12, 35-42.

Sandhu, G.R. and Qureshi, R.H. 1986. Salt affected
soils of Pakistan and their utilisation. Reclamation
and Revegetation Research, 5, 105-113.

Sands, R. 1981. Salt resistance in Eucalyptus
camaldulensis Dehn. from three different seed
sources. Australian Forestry Research, 11, 93-100.

Shainberg, I. 1992. Chemical and mineralogical
components of crusting. In: Sumner, M.E. and
Stewart, B.A., eds, Soil crusting: chemical and physical
processes, Lewis Publishers, Boca Raton, 33-53.

Shannon, M.C. 1978. Testing salt tolerance variability
among tall wheatgrass lines. Agronomy Journal, 70,
719-722.

Sheikh, M.1. 1993. Trees of Pakistan. Pictorial Printers
Ltd, Islamabad.

Singh, G. and Singh, N.T. 1993. Mesquite for the
revegetation of salt lands. Bulletin 18, Central Soil
Salinity Research Institute, Karnal, India, 24 pp.

Singh, G., Singh, N.T. and Tomar, O.S. 1993.
Agroforestry in salt-affected soils. Central Soil
Salinity Research Institute, Karnal, India.

Singh, K., Yadav, J.S.P. and Singh, V. 1991. Tolerance of
trees to soil salinity. Journal of the Indian Society of
Soil Science, 39, 549-556.

Singh, Y.P., Minhas, P.S., Tomar, O.S., Gupta, R.K. and
Gupta Raj, K. 1996. Salt tolerance and water use by
Dalbergia sissoo during the establishment phase.
Arid Soil Research and Rehabilitation, 10, 379-390.

Sinha, B.K. and Singh, N.T. 1974. Effect of transpiration
rate on salt accumulation around corn roots in a
saline soil. Agronomy Journal, 66, 557-560.

Sinha, B.K. and Singh, N.T. 1976. Salt distribution
around roots of wheat under different transpiration
rates. Plant and Soil, 44, 141-147.

Sir Alexander Gibb and Partners, International Land
Development Consultants N.V. and Hunting
Technical Services Limited 1966. Programme for the
development of irrigation and agriculture in West
Pakistan. Comprehensive Report. Volumes 7 and 10,
London and Armhem.

Soil Survey Staff 1951. Soil Survey Manual. Handbook
No. 18, United States Department of Agriculture,
Washington DC, 503 pp.

Stirzaker, R.J., Cook, F.J. and Knight, J.H. 1997. How to
space trees in a paddock for control of dryland
salinity: a first approximation. In: Proceedings of
Workshop on Agroforestry for Sustainable Land-use:
Fundamental Research and Modelling, Temperate
and Mediterranean Applications, Montepellier,
23-29 June, 169-173.

Stone, E.L. and Kalisz, PJ. 1991. On the maximum
extent of tree roots. Forest Ecology and
Management, 46, 59-102.

Storey, R. and Wyn Jones, R.G. 1979. Responses of
Atriplex spongiosa and Suaeda monoica to salinity.
Plant Physiology, 63, 156-162.

Strawbridge, M. 1995. Factors affecting fruit filling in
the dioecious saltbush Atriplex amnicola Paul G.
Wilson. PhD thesis, Murdoch University, 148 pp.

Strawbridge, M. and Barrett-Lennard, E. 1993.
Growing saltbush seedlings and cuttings. Farmnote
7/93, Western Australian Department of
Agriculture, South Perth, 2 pp.

137



Strawbridge, M., Bell, R., McComb, J. and Barrett-
Lennard, E. 1996. Maximising production of
Atriplex seed. In: Proceedings of the 4th National
Conference and Workshop on the Productive Use
and Rehabilitation of Saline Lands, Albany, 25-30
March, 321-327.

Sumner, M.E. 1992. The electrical double layer and clay
dispersion. In: Sumner M.E. and Stewart B.A., eds.,
Soil crusting: chemical and physical processes, Lewis
Publishers, Boca Raton, 1-31.

Swarzenski, W.V. 1968. Fresh and Saline Ground Water
Zones in the Punjab Region, Western Pakistan. US
Geological Survey Water-Supply Paper 1608-J. US
‘Government Printing Office, Washington DC, 24 pp.

Terrell, E.E., Hill, S.R., Wiersema, J.H. and Rice, W.E.
1986. A checklist of names for 3,000 vascular plants
of economiic importance. Agricultural Research
Service, United States Department of Agriculture,
Agriculture Handbook Number 505, 241 pp.

Thorburn, P. 1996. Can shallow water-tables be
controlled by the revegetation of saline lands?
Australian Journal of Soil and Water Conservation,
9, 45-50.

Thorburn, PJ., Walker, G.R. and Jolly, 1.D. 1995.
Uptake of saline groundwater by plants: an
analytical model for semi-arid and arid areas. Plant
and Soil, 175, 1-11.

United Nations 1989. Desertification in Indus Basin due
to salinity and waterlogging: a case study. United
Nations, Economic and Social Commission for Asia
and the Pacific, Bangkok, 57 pp.

United Nations 1993. Demographic yearbook. United
Nations Department of Economic and Social
Information and Policy Analysis, Statistical Division,
Publishing Division, New York, 855 pp.

United Nations Development Programme 1997.
Preparatory assistance project document on
sustainable drylands and combating desertification
in Pakistan, 15 pp.

138

Warren, B.E. and Casson, T. 1992. Performance of
sheep grazing salt tolerant forages on revegetated
saltland. Proceedings of the Australian Society of
Animal Production, 19, 237.

Warren, B.E., Bunny, C.J. and Bryant, E.R. 1990. A
preliminary examination of the nutritive value of
four saltbush (Atriplex) species. Proceedings of the
Australian Society of Animal Production, 18,
424-427.

Water and Power Development Authority 1981. Atlas
— soil salinity survey — irrigated areas of Indus
Basin 41 million acres. Survey and Research
Organisation, Planning Division, WAPDA, Lahore.

Water and Power Development Authority 1997.
WAPDA in brief. Public Relations Division, WAPDA,
Lahore, 37 pp.

Watson, M.C., O'Leary, J.W. and Glenn, E.P. 1987.
Evaluation of Atriplex lentiformis (Torr.) S.Wats. and
Atriplex nummularia Lindl. as irrigated forage crops.
Journal of Arid Environments, 13, 293-303.

Welch, B.L. 1978. Relationships of soil salinity, ash, and
crude protein in Atriplex canescens. Journal of
Range Management, 31, 132-133.

West, D.W. and Black, J.D.F. 1978. Irrigation timing —
its influence on the effects of salinity and
waterlogging stresses in tobacco plants. Soil Science,
125, 367-376.

West, D.W. and Taylor, J.A. 1980a. The response of
Phaseolus vulgaris L. to root-zone anaerobiosis,
waterlogging and high sodium chloride. Annals of
Botany, 46, 51-60.

West, D.W. and Taylor, J.A. 1980b. The effect of
temperature on salt uptake by tomato plants with
diurnal and nocturnal waterlogging of salinized
rootzones. Plant and Soil, 56, 113-121.

White House — Department of Interior Panel on
Waterlogging and Salinity in West Pakistan 1964.
Report on land and water development in the Indus
Plain. The White House, Washington DC.






140

depth of watertables 14

‘degrading’ versus ‘sustaining’ farming systems 122,123

describing physical characteristics of soils 31
gleying 31,33
mottling 31,33
soil structure 32

desertification 11

dhancha. See Sesbania bispinosa

Diplachne fusca. See Leptochloa fusca

Dupuit-Forchheimer equation 119

Elytrigia elongata 41, 48, 51, 56, 59, 60

Elytrigia pontica. See Elytrigia elongata

engineering approach 20
canal seepage 20
SCARP program 20
surface drainage 20
WAPDA 20

41,44, 47, 63, 64,
67, 68, 75-79, 116-118

Eucalyptus camaldulensis

Eucalyptus comitae-vallis 44, 47
Eucalyptus globulus 44, 45
Eucalyptus kondininensis 44, 47
Eucalyptus lesouefii 44, 47
Eucalyptus microtheca 47, 64
Eucalyptus occidentalis 47
Eucalyptus platycorys 44, 47
Eucalyptus robusta 44, 45
Eucalyptus rudis 64
Eucalyptus sargentii 47
Eucalyptus spathulata 44,47
Eucalyptus tereticornis 44, 64

Eucalyptus rostrata. See Eucalyptus camaldulensis

falsa (phalsa). See Grewia asiatica

farming systems 123
fertilising salt-tolerant plants 54,56, 57
flat-topped yate. See Eucalyptus occidentalis

flood irrigation. See also surface sealing of clay soils 35
forest red gum. See Eucalyptus tereticornis

frash. See Tamarix aphylla

goldfields blackbutt. See Eucalyptus lesouefii

Gossipium hirsutum 37,38, 41
Grewia asiatica 63, 64, 87-88
growth of crops and grasses 52
gum arabica. See Acacia nilotica

gypsum 22, 24, 30, 52, 67
halophytes 37
heat pulse method 116
Helianthus annuus 43,45

Hordeum vulgare 41,43
horsetail sheoak. See Casuarina equisetifolia

hydraulic conductivity 119
impact of salinity on the community 15-17
health care 17
literacy 16
ownership of goods by households 17

Indian jujube. See Ziziphus mauritiana
iple iple. See Leucana leucocephala

irrigation 8
canal system
groundwater 1

jamon (jaman). See Syzygium cuminii

jand. See Prosopis cineraria

jangli kikar. See Prosopis juliflora, P. chilensis and P. alba
jangli saru. See Casuarina equisetifolia

jantar. See Sesbania sesban

java plum. See Syzygium cuminii

Jerusalem thorn. See Parkinsonia aculata

jila jila bush. See Acacia ampliceps

jujube. See Ziziphus mauritiana

kallar ghas. See Leptochloa fusca

kallar grass. See Leptochloa fusca

kallar mar ghas. See Leptochloa fusca

khajji. See Phoenix dactylifera

khajoor. See Phoenix dactylifera

kikar. See Acacia nilotica and A. tortitus
Kondinin blackbutt. See Eucalyptus kondininensis

laboratories that will analyse soil and water 28
left bank outfall drain 20
Leptochloa fusca 20, 23, 41, 48, 51, 52, 60- 62
Leucana leucocephala 63,77-79
attack by Heteropsylla cubana (psyllid) 77
Rhizobium inoculation 78

leucana. See Leucana leucocephala
laijhau. See Tamarix aphylla

local languages/terms for salinity and waterlogging 30
Lycopersicon esculentum 43
Maas and Hoffman categories 38-42, 89
malaria 20
mallah. See Ziziphus mauritiana

Manikara zapota 63, 88, 89
measuring soil alkalinity 31
measuring soil salinity 28
measuring soil sodicity 31
measuring water use 114
Melaleuca lateriflora 47



Melaleuca thyoides 47
mesquite. See Prosopis juliflora

Mimosa arabica. See Acacia nilotica

Mimosa juliflora. See Prosopsis juliflora

Mimosa lebbek. See Albizzia lebbek

Mimosa sirissa. See Albizzia lebbek

Murray red gum. See Eucalyptus camaldulensis

Nicotiana tabaccum 43
nitrogen fixation 74,78
non-halophytes 37
nursery techniques 64-66

nyalka. See Acacia ampliceps

oats 41
oblong-leaf honey myrtle. See Melaleuca lateriflora
Oryza sativa 43, 45

Pahari kikar. See Prosopsis juliflora

Pakistan 6
area 6
climate 7
economy 6
landscape units 6
population 6
rainfall 7

Parkinsonia aculata 52, 63, 79-80

phalsa (falsa). See Grewia asiatica

pharwan. See Tamarix aphylla 85

Phaseolus vulgaris 37,43

Phoenix dactylifera 37,41, 63, 89-90

plant response to salt 37

planting techniques for salt-tolerant plants 54-56

poplar. See Populus deltoides
Populus deltoides 64
prickly broom. See Parkinsonia aculata

proportion of the landscape planted to trees 119
Prosopis alba 64, 81
Prosopis chilensis 64
Prosopis cineraria 63, 64, 80
Prosopis juliflora 53, 63, 64, 81-82, 117
pruning shallow roots 117
Psidium guajava 63, 64, 90-91
psyllid. See Leucana leucocephala; attack by

Heteropsylla cubana

Punjabi terms for salinity and waterlogging 30
quailbrush. See Atriplex lentiformis 37
quality of irrigation water.

See also chemistry of irrigation water 33

raising and planting trees. See salt-tolerant trees

rape 41
rates of tree water use 116
Ratta suphaida. See Eucalyptus camaldulensis

reclamation approach 22
biological methods 23
gypsum 22,24
leaching 22
physical methods 23
use of wastes 23

red gum. See Eucalyptus camaldulensis

residual sodium carbonate (RSC) 35
Revelle report 20
Rhizobium 78
Rhodes grass. See Chloris gayana

rice 37,42,43,45

river gum. See Eucalyptus camaldulensis

river red gum. See Eucalyptus camaldulensis

river saltbush. See Atriplex amnicola

rose apple. See Syzygium cuminii

RSC. See residual sodium carbonate

rye 41

saghazz (Balochi). See Tamarix aphylla
sakarghaz. See Tamarix aphylla

Salicornia bigelovii 37
saline agricultural approach 24
saline soils 25, 26, 28
saline-sodic soils 26
salinisation 11
cause of primary salinity 12
causes of secondary salinity 12
classification of salt-affected soils 14
engineering approach 20
impact on community 15-17
salinity control and reclamation project 20
salt accumulation in the root-zone 121

salt cedar. See Tamarix aphylla

salt river gum. See Eucalyptus sargentii

salt tolerance in crops 38
salt wattle. See Acacia ampliceps

salt-affected soils 25-33
classification

analysis and description. See analysis and description of
salt-affected soils

sampling. See sampling of salt-affected soils

seeding rates 53
salt-affected soils, classification 14,15
salt-tolerant fruit trees 63, 87-93
salt-tolerant grasses 58-62

Chloris gayana 58, 59
Elytrigia elongata 59, 56
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Leptochloa fusca 60-62
other grasses 62
salt-tolerant crops
barley 57,58
cotton
fertilising 57
planting and crop management 56
varieties 56
oilseeds 58
relative tolerance of plant species 53
rice 5,2,53
fertilising 54
planting techniques 54
varieties 54
sugarcane 58
wheat
fertilising 56
planting techniques 55
varieties 55
salt-tolerant trees. See also individual tree names 63-93
for fuel and forage production 63
land preparation and planning 66-68
nursery techniques 64-66
seed sources 64
saltbushes. See Atriplex species
saltgrass, desert 41
sampling of salt-affected soils 26
composite sampling 26
soil pit 27
saphaida. See Eucalyptus camaldulensis, E. rudis,
E. microtheca and E. tereticornis
sapodilla. See Manikara zapota
sapota. See Manikara zapota
SAR. See sodium adsorption ration
scale-leaf honey myrtle. See Melaleuca thyoides
scarification of seeds 71
seeding rates for salt-affected soil 53
Sesbania aculeata. See Sesbania bispinosa
Sesbania aegyptica. See Sesbania sesban
Sesbania bispinosa ' 23,63, 82-84
Sesbania sesban 63, 84, 85
sheesham. See Dalbergia sissoo
shirin. See Albizzia lebbek
siris. See Albizzia lebbek
sodic soils 25-31
aggregative forces 29
alkalinity 30
causes 29
dispersive forces 29
use of gypsum 30
sodium adsorption ratio (SAR) 30
sorghum a1
Sorghum bicolor 41
Sorghum sudanense 41
soybean 41

142

spacing belts of trees 119
Suaeda fruticosa 37
subabul. See Leucana leucocephala

sudangrass 41
sugarbeet 37,41
sunflower. See Helianthus annuus

suphaida. See Eucalyptus camaldulenis

surface sealing of clay soils 35
‘sustaining’ versus ‘degrading’ farming system 123
swamp mahogany. See Eucalyptus robusta

swamp mallet. See Eucalyptus spathulata

swamp oak. See Casuarina glauca

swamp sheoak. See Casuarina obesa

Syzygium cuminii 63, 64, 91-92

tall wheatgrass. See Leptochloa fusca

Tamarix aphylla 52, 63, 85-87

Tamarix articulata. See Tamarix aphylla

Tamarix orientalis. See Tamarix aphylla

tamarix. See Tamarix aphylla

Tasmanian blue gum. See Eucalyptus globulus

Thinopyrum elongatum. See Elytrigia elongata

thur bara. See saline—sodic soils

thur. See saline soils

tobacco. See Nicotiana tabaccum

tomato. See Lycopersicon esculentum

trees and alley farming 115

trees as ‘biological pumps’ 114

Triticum aestivum 41,43, 45

types of aggregates or peds 34

units 3

Urdu terms for salinity and waterlogging 30

US Salinity Laboratory 38

vilaiti kikar. See Parkinsonia aculata

Water and Power Development Authority (WAPDA) 20

waterlogging. See also salinisation 11,30
depth of watertables 14
in saline environments—effects on plant growth 40

wheat. See also Triticum aestivum 43, 45
forage 41
semidwarf 41

whistling pine. See Casuarina equisetifolia 73

zapota. See Manikara zapota 88

Zea mays 41

Ziziphus jujuba. See Ziziphus mauritiana

Ziziphus mauritiana 63, 64,92-93
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