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Introduction

About 300,000 ha of crop
and pasture land in south-
western Australia has become
salt-affected since
development for agriculture.
Research aimed at returning
the land to production
includes studies of catchment
hydrology and drainage
techniques and the growth of
salt tolerant plants to provide
feed for sheep.

In 1966 and 1967 the senior
author made an overseas
plant exploration trip to
collect seeds of plants of
reputed salt tolerance and
forage value. The trip was
intended to supply a range of
plants suited to the different
ecological niches which
characterise salt affected areas
in Western Australia.

The purpose of the original
collection trip was to obtain a
comprehensive collection of
Puccinellia species, a
perennial grass from the
Mediterranean region, which
had performed well on
Western Australian saltland,
and to collect other shrubs,
grasses and forbs for forage
production under saline and
arid conditions in the South-
West and Eremaean Provinces
of Western Australia.

The south-west of Australia
enjoys a mediterranean type
climate with hot dry summers
and cool wet winters.
Countries with somewhat
similar climatic conditions
were selected for the plant
exploration studies. However,
special attention was also
given to the salt desert shrub
environments in the United
States of America in the
States of Arizona, New
Mexico and Utah and to the
genus Puccinellia in Turkey
and Iran.

Trends in plant collection in
Australia were reviewed
earlier by Malcolm (1971)
who- concluded that the needs
of saline and arid areas had
received little attention.
Details were given of
collections made in the
Middle East, North Africa
and the United States of
America.

The original collection of 343
accessions made in 1966-67
has now been increased to
947 (as at December, 1983)
and the aims of the project
have been broadened. Some
of the accessions received
subsequent to the initial
collections trip were listed in
Technical Bulletins 6 and 8,
and further collections in
Technical Bulletin No. 21.
This publication provides a
comprehensive list of all
accessions.

Appendix 1 lists the plants in
the order in which they were
collected. Detail as to origin,
habitat and a description is
supplied where available.
Appendix 2 provides an
alphabetical list of all genera
and species, together with
their accession numbers.
Appendix 3 lists the plant
collection according to
country of origin.






Overseas Accessions

The original collection of Puccinellia species
gave good coverage and has only been
extended by the addition of a few samples
from Dr A.H.J. Freijsen in Holland and from
North America.

The original overseas shrub collection was less
adequate because of problems in obtaining ripe
- seed due either to overgrazing or season. As a
result of subsequent assistance from Drs H.N.
Le Houérou and G. Novikoff, special
collections of representative ecotypes of
Atriplex halimus from Algeria and Tunisia
have been incorporated into the test
programme (Nos 386-389, 414-420) as well as
other species (472, 618 and 619). Three
interesting accessions of A. polycarpa
(502-504) were the subject of salt and boron
tolerance studies by Chatterton & McKell
(1969) in the U.S.A. (California). A.
verrucifera (616) is a particularly promising
saltbush under natural conditions in Iran.

Appreciable assistance has been given by

M. Forti of the Negev Research Institute,
Israel, who provided samples of many shrubs
in his test programme (349-383, 395, 396).
These have included some South American
species which have grown well in Western
Australia, such as Atriplex atacamensis (363).
Workers in South America have provided the
very promising A. undulata (471) from
Argentina and A. repanda and A. coquimbana
from Chile.

Miscellaneous accessions of Agropyron,
Spartina, Elymus, Sporobolus and other grass
genera have been incorporated in the test
programme in an effort to fill niches not
suited to Puccinellia and Paspalum vaginatum
or to improve on them.

A number of accessions from South Africa
(540-551) were received via CSIRO, but do not
appear to be markedly salt tolerant.

Camels grazing halophytic vegetation in
Tunisia.



Australian Accessions

No comprehensive collection of Australian salt
tolerant plants has yet been made. A.W.
Humphries (personal communication)
accumulated Atriplex and Kochia species from
overseas and collected others in a trans-
Australia expedition in 1950. The material was
planted out by Humphries and D.G. Wilcox
on the Merredin Research Station in 1951.
Seed remaining from this work and other
accessions of Sclerolaena, Atriplex, Rhagodia
and Maireana were passed to the senior
author in 1957 and planted at South Perth.
From a total of 228 accessions, 31 produced
plants and they included the following
numbers of accessions — Atriplex nummularia
(12), A. muelleri (3), A. amnicola (5),

A. vesicaria (2) and A. pseudocampanulata (3).
These accessions were replanted in a new
nursery area for observation and
multiplication. Seed and cuttings from the A.
amnicola accessions, which grew very well,
were planted into saline areas in the wheatbelt
and are now represented by accession numbers
421 and 437.

A. amnicola, referred to by Humphries as
‘swamp saltbush’, but now known as ‘river
saltbush’ has made outstanding growth in
some trial plantings and occurs naturally in
the catchments of the Gascoyne, Murchison
and Greenough rivers and at Lake Moore. Its
potential was recognised in the early 1960s,
but plots sown with seed seldom produced
results. The species is now known to grow
readily from cuttings, to have low salt and
high temperature requirements for germination
and to have ecotypes which establish readily
from seed in the field.

Wilcox and Malcolm (unpublished data)
collected seed of salt and drought tolerant
species in the Mt Magnet, Sandstone and
Kalgoorlie areas in 1964. Accessions of A.
amnicola incorporated in the present collection
from this source are numbers 404 and 411.
Accession 440 is from the only known natural
occurrence. of A. amnicola in the cereal areas
(near the town of Three Springs).
Unfortunately the specific origins of samples
401, 402 and 405 are not known.

Areas in Western Australia where plant
explorations were made.

In view of the performance of A. amnicola, a
collection trip made in late 1972 by Malcolm
to obtain a good coverage of the genetic
material available in the before mentioned
areas of occurrence. The plant occurs on flood
plains in mixed stands with A. bunburyana, A.
vesicaria and other halophilous plants. 1t is
also common in the river beds and banks,
frequently being associated with Halosarcia
species. Seed or cuttings were collected from
33 stands of A. amnicola and from
miscellaneous other plants. In all, a total of 56
accessions was obtained (558 to 614). Few of
the cuttings survived even though they were
refrigerated in the field immediately after
collection.



Another Australian species which has been
overlooked in the past is 4. paludosa. A
collection (464) was made south-east of
Adelaide in 1970 and grew exceptionally well.
Accessions of A. vesicaria collected on the
Nullabor on the same trip (466, 468 and 469)
also grew well. Further collections have been
made of both species.

Interest in the problem of revegetating mine
dumps in the Kalgoorlie area increased in the
1970s. A plant collection trip to this area and
the Nullabor was made in late February and
early March 1973. An interesting range of
species was found to be colonising the mine
dumps and their alluvial fans. Construction of
the Eyre Highway across the Nullarbor plain
had provided disturbed areas in which a
profusion of Atriplex species were growing.
There was clear evidence of inter-specific
crossing between A. bunburyana, A. vesicaria
and A. nummularia. A total of 74 accessions
were collected (accessions 624 to 698)
including 10 species of Atriplex. In October
1973, T.C. Swaan made collections between
Kalgoorlie and Warburton.

Miscellaneous other accessions of Atriplex,
Maireana, Puccinellia, Sporobolus, Enchylaena
and Lolium have been collected in Western
Australia to give a coverage of the local flora.
Other officers in the Department of
Agriculture provided samples from Carnarvon
and the north of the State.

Australian species referred to previously as
genus Kochia have now been placed in the
genus Maireana.

An accession of interest, Threlkeldia diffusa
(519), was first used by M. O’Donnell, a
farmer near Katanning who grew and grazed
it on saltland using seed collected on the south
coast.

Testing programme

There has been wide testing of the various
plants in the 275mm — 625mm rainfall areas
(Malcolm, 1974 and 1979), and ecotype trials
have been carried out comparing the various
accessions of the most promising species.

These trials have shown the most promising
shrubs for the cereal areas to be Maireana
brevifolia, Atriplex undulata, A. amnicola, A.
paludosa, and A. bunburyana. Shrubs with
possible application for more specific situations
are A. cinerea and A. lentiformis while others
such as A. vesicaria and A. nummularia are
still being tested.

‘The programme has led to the development of

a specialised machine, the Mallen Niche
Seeder, to provide better establishment of
shrubs in the field, (Malcolm, Swaan and
Ridings, 1980). It is hoped that this
development will enable large scale plantings
to be possible at low cost in farm situations.

Testing of various accessions and grazing
experiments to determine the value of the
most promising shrubs for stock grazing are
continuing.

As the collection and testing programme has
proceeded, it has become apparent that it has
a wider application than the revegetation of
saline areas for forage production. Some of the
plants have been used for revegetation
experiments on coastal dunes, road verges,
batters and mine dumps. Interest has been
shown in alkaloid (518) and oil nut (523)
producing shrubs. Acessions 444, 451, 463,
488, 489, 520-527, 531-537 and 554 have been
collected for special soil conservation purposes.

In the case of road verge revegetation
problems there is an opportunity to re-
introduce uncommon, but suitable endemic
shrubs for flora conservation, aesthetic and
utilitarian purposes. Accessions 538, 539 and
620-623 have been collected for this purpose.
In particular, 620 is a rare species, as is 518
which is an alkaloid-rich plant.

The disease Coniothyrium atriplicinum has
been found on the bracts of Atriplex species
and hot water treatment has shown promise as
a control measure for seed samples. The seeds
enclosed in their bracts may be treated by
immersing in water at 55°C for 40 minutes
and then drying. The disease has been
recorded in Australia, Tunisia and the U.S.A.
(California), but has not shown strong
pathogenicity in glasshouse tests (Napier,
1983).

Seed exchange

Seed samples for experimental use have been
sent to over 30 countries and many samples
have been received in exchange.
Correspondents have indicated encouraging
results with salt tolerant forage species in
India, Iraq, Israel, Mexico, Pakistan, Saudi
Arabia and Spain.
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Appendix 2

List of species collected for revegetation of arid areas; saline
areas; dunes; mine dumps; roadsides and water ways.

Species name

Acacia ampliceps

. citrinoviridis

. coriacea
cyclops
lanuginosa
leptospermoides
lineolata
merrallii
redolens
sclerosperma

. victoriae
Aellenia auricula
A. autrani

A. glauca

A. sub-aphylla
Aeluropus littoralis

AR AAARNAARAL

A. littoralis var. repens
A. repens
A. species

Agropyron elongatum
Allenrolfea occidentalis
Anabasis articulata

A. haussknechtii

A. oropediorum
Anthyllis cytisoides
Aristida ciliata

A. plumosa

A. scoparia

Astragalus species
Atriplex acutibractea
A. acutibractea subsp. karoniensis
A. amnicola

argentina
atacamensis
barclayana
boecheri
breweri
bunburyana

MR RANM

Accession number

943

940

537, 942

522, 651

620

765

622

538, 539, 623, 900
901

535, 913

932

307

367

280, 286

326, 342

105, 121, 252, 254, 257, 277,

%g% 288, 305, 335, 339, 341

218, 255, 325, 328, 338

%%3,249,268,269,295,297,
4

137, 481-483, 702, 844

33, 55

366

356

115, 384, 385

921

128, 139, 141, 196

126, 195, 235, 243

197

324

666

407

401, 402, 404, 405, 411, 421,

437, 440, 560, 564, 567, 569,

570, 572, 573, 577, 578,

580-583, 585-588, 591, 592,

594, 596, 598-608, 612, 784,

787, 788, 791, 793, 839 842,

845, 909, 933

361, 938

203, 363

925

937

351, 893

344, 434, 435, 475, 500,

528-530, 561, 562, 568, 571,

574, 576, 584, 593, 597, 611,

613, 626, 634, 643, 646, 665,

667, 675, 679, 688, 690, 694,

696, 698, 708, 734, 781, 790,

792, 795, 799, 800, 802-805,

811, 840, 910, 928, 939



Species name

NN

M AR AR ARRAM

SRR ARANR ANANARAN

AARNAANN N ARAX

. bunburyana x stipitata
. bunburyana x vesicaria complex
. canescens

. canescens var. linearis

canescens x nuttallii
canescens x polycarpa

. Cinerea

. confertifolia
. coquimbana
. crenatifolia
. exilifolia

. gardneri

. glauca

. griffithsii

halimus

hastata
hortense
hymenelytra
hymenotheca
hypoleuca
isatidea
lampa
lentiformis

. leptocarpa

. leucoclada

. leucoclada var. turcomanica
. lindleyi subsp. inflata

. linearis

. malvana

. mollis

. muelleri

. nummularia

nummularia subsp. omissa
nuttallii
obovata
paludosa

polycarpa

polycarpa/linearis
pumilio

quinnii

repanda

rosea

. semilunaris
. Semibaccata
. species

Accession number

796

682, 786

1, 4, 10, 11, 13, 16, 20, 38,
41, 43, 44, 58, 76, 717, 86,
89-92, 348, 362

375

28

57

524, 654, 806, 917, 945, 946
9,12, 14, 18, 79

742, 860

936

801

21, 22, 24

95, 96, 99, 101, 109, 116,
119, 138, 744, 783

46

98, 106, 110, 377, 380,
386-389, 408, 414-420, 750,
751, 773, 899, 918, 919

304

330

740
228,492,493,628,640,715
322,554,709,864,867,916
6, 8, 17, 53, 78, 88, 360, 498,
841

438, 676, 678

222, 264, 289, 323, 370

352

513

62, 63,:65, 66, 70, 73, 74

748

114, 856, 947
794, 798

191, 359, 439, 441, 467, 630,
635, 638, 642, 649, 655, 657,
662, 671, 672, 680, 684, 691,
692, 695, 810

858, 865

27, 31, 32

b

3

409, 450, 464, 465, 701, 703,
807, 848

67, 69, 72, 82, 85, 93, 369,
502-504

64

669

206, 358

716, 861

354

838

432, 433, 485

5, 23, 80, 162, 205, 251, 294,
298, 394, 474, 478, 808



Species name

. Spongiosa
. Stipitata
suberecta
. lartarica
. undulata
. venezuela
. vesicaria

NN

Baccharis pilularis
Bassia eriophora

B. indica

B. prostrata
Bechmania eruciformis
Callistemon phoenecius
Calliandria eriophylla
Calligonum comosum
C. species

Cenchrus ciliaris

C. species
Chenopodium auricomum
C. gaudichaudianum
Colutea atlantica syn C. arborescens
Camphorosma perenne
Cratystylis conocephala
C. subspinescens
Crypsis aculeata
Cymbopogon species
Cynodon dactylon
Dicanthium annulatum
Digitaria nodosa
Distichlis stricta
Dorycnium hirsutum
Elymus sabulosus

E. triticoides

E. vivescans
Enchylaena tomentosa

Eragrostis bipinnata

E. dielsii

E. papposa

E. setifolia

Eremophila scoparia
Eriocephalus ericoides

E. africanus

Eucalyptus camaldulensis

E. microtheca

Eulalia fulva

Eurotia ceratoides

E. lanata

Exomis microphylla var. axyrioides
Felicia filifolius

F. muricata

Festuca elatior var. arundinacea

Accession number

746

632, 637, 797, 809

422

232

471, 714, 935

353

466, 468, 469, 558, 575, 579,
610, 614, 625, 636, 641, 644,
645, 653, 658, 660, 661, 663,
664, 668, 674, 677, 681, 683,
685, 686, 689, 693, 7187721,
726, 727, 770, 789, 849, 903,
907, 927, 929

741

207

231, 364

198, 378, 738, 739

175

863

49

221, 376

234

129, 140

229

911

891, 897

920

258, 322

650

633

271

247

260, 266, 317, 509

226

107

3, 84

382

480

83

479

436, 512, 517, 555-557, 617,
639, 670, 697, 766

219, 241

785, 859

130

782

627

874

875

941

944

532

199, 309, 337, 368
42,50, 51

888

877

544, 876

123



Species name

F. rubra

Galenia fruticosa

G. pubescens
Gobelia species
Geijera linearifolia
‘Gymnocarpus species

Halimione portulacoides var. appendiculata
H. portulacoides var. portulacoides

H. verrucifera

Halosarcia halocnemoides var.

pterygospermum

H. pruinosa
Haloxylon articulatum
Hedysarum coronarium
Hermannia trifurcata
Hilaria rigida
Hirpicium integrefolium
Hyparrhenia hirta
Indigofera patens
Isomeris arborea
Jacksonia sericia
Lasiurus hirsutus
Lavandula vera
Lightfootia albens
Lolium rigidum

Lotus corniculatus

L. creticus

L. lanuginosis

Lycium species
Maireana aphylla

M. brevifolia

M. convexa
M. erioclada
M. georgei

M. georgei/tomentosa mixture
M. oppositifolia

M. pentatropis

M. planifolia

M. platycarpa

M. polypterygia

M. polypterygia?
M. pyramidata
M. sedifolia

M. species

M. suaedifolia
M. thesioides

M. tomentosa

M. triptera

M. villosa
Medicago arborea
M. species
Melaleuca adnata
M. cymbifolia
M. halmaturorum

Accession number

399, 760, 761
873

444

250

763

211

131, 472, 484, 501, 619
472

312, 616

652

629

217, 373

111, 118, 135, 142, 618
886, 887

59, 60, 71, 75

890

224, 248

549, 885

2, 81

451

225

857

878

227, 453-461

315

201, 374

381

68

912, 924, 930

429-431, 442, 462, 473
566

892

553, 659

516, 723, 724, 729, 731, 733,
735, 737, 774

769

476, 656

494, 775

499

490, 777

515, 767, 768, 776, 894, 896,
914, 931

443

410, 497, 609, 895, 906, 908
648

327

552, 631

514

406, 495, 496, 624, 717, 728,
730, 771, 772, 846
491, 722, 736

725

923

236, 244, 262

621

902

847



Species name

M. laterifolia

M. thyoides

Monochlamys albicans

Muehlenbergia porteri

Myoporum acuminatum

Nicotiana tabacum — Bel C
— Bel B
— Bel Ws

Nitraria billardieri

Odyssa paucinervis

Oryzopsis coerulescens

O. miliacea

Osteospermum leptolobum

O. pachypteris

O. sinuatum

Panicum antidotale

P. coloratum

P. obtusum

P. species

P. turgidum

Pennisetum dichotomum

P. divisum

P. elatum

P. species

Pentzia lanata

P. sphaerocephala

P. spinescens

Phymaspermum parvifolium

Plantago species

Pollichia campestris

Prismatocarpus roellioides

Prosopis tamarugo

Ptilotus divaricatus

Puccinellia airoides

P. capillaris

P. ciliata

P. distans

P. fasciculata
P. maritima
P. retroflexa
P. rupestris
P. species

P. stricta

Reaumuria hirtella
Rhagodia baccata

R. preissii subsp. obovata
R. species

R. spinescens
Rhantherium suaveolens
Rhigozum obovatum
Rumex lunaria

Accession number

903

507, 862, 926

882

61

536

853

854

855

463, 526, 533, 647, 673, 687
898

133

220, 371

551

743, 872

543, 745, 871

228

400

15

508

193

194

223

134

215, 216

368

869

870

540

285

545, 883

889

843

589

445

758

391, 397, 398, 412, 424-427,
447, 779

100, 122, 136, 143, 189, 253,
749, 752, 756, 866

505, 755

510, 754, 757, 759

511

753

144-161, 163-174, 176-188,
190, 256, 259, 261, 263, 267,
270, 272, 273, 275, 278, 281,
282, 284, 292, 293, 296, 300,
303, 306, 311, 316, 318-321,
336, 477, 762

345, 446

209

448

531

559, 563, 595

915

127

548, 881

922



Species name Accession number

Salsola baryosma 237

S. crassa 287, 290, 310

S. dendroides 265

S. incanescens 242

S. lanata 331

S. malcolmii 332

S. nitraria 279

S. rigida 200, 302, 333, 395

S. species 299, 301, 334, 343

S. tetrandra 117, 125

S. tomentosa 308

S. tuberculata 550

S. turcomanica 340

S. vermiculata 113, 208, 396

S. vermiculata var. villosa 390

Salvia sonomensis 488, 747

Sarcobatus vermiculatus 19, 26, 39, 56

Scaevola crassifolia 525

S. spinescens 449

Schanginia baccata 383

Simmondsia chinensis 523, 710-713, 780

Sitanion hystrix 25

Sorghum species cv. Brandice 852

S. species cv. Honey 851

S. species cv. Wiley 850

Spartina alterniflora 700, 813

S. patens . 699, 704-707, 812

Sporobolus airoides 7, 40,45, 48, 346, 347, 372,
413, 487

S. marginatus 108

S. species 313, 506, 590

S. virginicus 423, 428, 520, 534, 565

Si.pagrostis ciliata 541

S. obtusa 546

Suaeda australis 778

S. fruticosa 103, 214, 355

S. fruticosa, var. brevifolia 94, 120

S. fruticosa var. longifolia 124

S. monoica 212, 365

S. species 291

S. torreyana 34, 47, 54

S. vera 379

Sutherlandia frutescens 547, 884

Swainsona occidentalis 403

Symonanthus aromaticus 518, 615

Templetonia species 764

Tetragonia arbuscula 204, 349, 486, 542

T. decumbens 527

T. dregei 202, 357

T. fruticosa 880

T. hirsuta 879

Threlkeldia diffusa 519

Traganum nudatum 97, 104

Tri/%lium Sfragiferum 112

T. ornithopodioides 814, 819-821

Triglochin maritima 36

Trigonella arabica 192, 835

T. callicuas 834



Species name

T. coerulea

T. corniculata

T. cretica

T. cylindracea

T. faenum graecum
1. grandiflora

T. noeana

T. ornithopodioides
T. suavissima
Uniola paniculata
Zygophyllum dumosum
Z. species

Accession number

830-833

836

828, 837

829

815, 816, 818, 827
817

826

392, 452
822825, 904
521

210, 350
213, 238



Appendix 3

Index of plant collections by country of origin. Collections
received from an intermediary country are shown in brackets.
If the country of origin is known, they are recorded under the
country of origin, but without brackets.

For example. Collections 711-713, listed under Australia from
the State of New South Wales are enclosed in brackets as the
original material came from the United States of America. The
same collections are listed in the appropriate place under
country of origin.

Country (and State) Accession number
Algeria 94-101, 103-106, 113-115, 384-390, 618
Argentina 205, 361, 471, 479, 714, 934-938
Australia
Australian Capital Territory 358
New South Wales (711-713), (749), 904-908, 915, 924
South Australia 464, 465, 505, 701, 703, 806, 849, 858, 865
Victoria 702, 847
Western Australia 344, 345, 391-394, 397, 398, 401-407, 409-412,

421-431, 434-444, 446-463, 466-470, 473-478,
480-483, 485, 489-500, 506-509, 512-520, 522,
524-539, 552-615, 617, 620-698, 708, 709, 715,
717-737, 763-779, 781-805, 807-811, 814, 819,
838-840, (841), 842, 845, 846, 857, 859,
862-864, 867, 891, 892, 894-897, 900-903,
909-914, 916-919, 926-928, 930-933, 939-946

Belgium 832

Chile 203, 363, 433, (485), 716, 742, 746, 860, 861
France 762

Hungary 828, 833

Iran 250-343, 616

Iraq 222-227, (228), 229, 231-249

Israel 191-197, (198-201), 202, (203), 204, (205),
206-221, 349-352, (353), 354-356, (357, 358),
359, (360, 361), 362, (363), 364-367, (368),
369-373, (374), 375-383, (3995), 396

Lebanon 826

Libya 856

Morocco 432

Netherlands 510, 511, 831

Portugal 834

Russia 198-200, 368, 395, 738, 739, 815-818

South Africa 357, 400, 540-551, 868-890, 893, 898

Spain 750, 751, 920-922

Sweden

837



Country (and State)
Tunisia

Turkey

United Kingdom

United States of America
Arizona
California

Georgia
Maryland
Montana
New Jersey
New Mexico
North Carolina
Not specified
Utah
Unknown

Venezuela

Accession humber

107-112, 116-143, 201, 374, 414-420, 472, 484,
501, 619, 744, 748, 923

144-190

399, 752-761

11-16, 49-75, 780, 925

1-7, 76-93, 360, 488, 502-504, 523, 740, 741,
747

705-707

699, 700

445

704

27-48, 346-348, 413, 487

521

711-713, 749, 812, 813, 841, 850-855, 866
8-10, 17-26

228, 820-825, 827, 829, (831-835), 836, 837,
84%, 844

35
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