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Summary

Oldman saltbush (Airiplex nummularia LinpL.) is native to the Australian arid
and semi-arid land and is used for the important grazing grass for sheep. It was
tested in the sandy soil under the rain protected glasshouse of the Sand Dune
Research Institute, and watered either with fresh water (control), or with saline
water confaining 3,000 ppm (4.1-5m mho/em), 7,500 ppm (9m mho/em) and 10,000 ppm
(12m mho/cm) of dissolved CaCl,, MgSO, and NaHCO; for three consecutive crop
seasons (Tables 1 and 2).

The amount of water irrigated was 7.2mm, 1.8mm and 2mm/a day for the first,
second and third seasons respectively. The same trees were successively tested
for three seasons. Results obtained were as follows:

1) Growth and yield increased more in the saline water plot as compared with
the fresh water one. The saline water watering increased the fresh weight, leaf
area, dry matter, leaf/stem ratio and water content per unit leaf area, and
decreased the dry matter percentage with increased salt concentrations (Table 3
and Fig.1). This crop was very tolerable to salinity. The electric conductivity
(EC) values of soil water extract (1: 2) were higher in soil watered with saline
water of 10cm depth than that of 30em in the field, whereas EC was much higher
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in soil of 22cm depth than that of 6cm in the pot (Table 4).

2) Percentage of minerals incerased in the leaves as compared with that of stems

(Table 5 and Fig.2).

Though percentage of N decreased in the saline water plot,

Na, Cl, SO, Ca and Mg particularly in the leaves increased in the saline water

plot as compared with those of fresh water with increased salt concentrations.

3) The percentage of cation in the leaves and stems and anion in the leaves

increased in the saline water plot as

Contents of total cation and anion in

compared with those of the fresh water.

the tree markedly increased in the saline

water plot as compared with those of the fresh water with increased salt concen-

trations (Table 6).

On the other hand, comparison between the saline water and

fresh water plots, the cation/anion percentage ratio decreased in the leaves of

the former and increased in the stems of former, and the cation/anion content

ratio of the trees decreased in the former.
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Table 1 Composition of saline water

(In case of 3,000 ppm)

Regent Dissolved amt. Elem. Conc.
mg/! meq/

CaCl, - 2H.0 1,783 Ca 18.02
Cl 18.02

MgSO, - 7H.0 2,068 Mg 16.61
SO, 16.61

NaHCO, 1,001 Na 11.90
HCO; 11.90
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Table 2 Average electric conductivity (EC)
and pH of treated solution

Treatment EC pH
#mho/em

WK 163 7.3

Summer 3000 4,141 7.8
1982 7,500 8,974 7.4
‘ W Ak 142 6.6
Winter 3 000 4,970 7.9
1982/83 10,000 12,200 7.3
woIK 153 7.3

Summer 3 000 4,510 7.7
1983 10,000 12,157 7.5
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Table 3 Growth and yield of Atriplex nummularia
. Leaf area Dry matter  Leaf/ Water Dry leaf
Treatment Watering Fresh wt. Dry wt. percent. Stem ratio contAD wt./D
mm/day g/tree m”tree g/tree % mg/crrf mg/cm2
Cont 7.2 1,032a 1.6la 274 28.6a 0.82ab 30.9 8.3
Summer 3000 7.2 1,500 2.47 332 93.4 1.18a  33.2
1982 7,500 7.2 1,807a 3.24a 390 21 .4a 1.42b 32.9
Cont. 1.8 452 0.68ab 88 20.6 1.50ab 37.5ac  7.6ab
Winter 3000 1.8 635 1.13a 100 16.1 2.31a  127.9ab 20.5a
1982/83 10,000 1.8 932 1.20b 152 16.1 2.20b 196.1bc  28.7b
Cont. 2.0 1,206ab 1.91a 288ab 23.8ab 0.67 33.5 5.9a
Summer 3000 2.0 2,482a 3.45 477a 19.6a 1.04 42.0 7.0a
1983 10,000 2.0 2,864b 4.23a 539%a 18.9b 0.99 40.8 6.4
Cont. 2.0 107 0.13 36 33.7a 0.57 34.1a 9.8ab
Summes 13,000 2.0 108 0.12 39 35.7ab  0.54a  36.0b 11.0a
1983 10,000 2.0 128 0.15 42 33.4b 0.72a 40.3ab 11.7b

Note) Each figure with the same mark among a, b and ¢ indicates the statistical significance.
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Fig.1 Atriplex nummularia at harvesting

time (Summer cropping, 1983). Left-
Middle-3,000 ppm, Right-

Control,

10,000 ppm
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Table 4 Electric conductivity of soil at
harvesting time (micromho/cm)

Below the surface

Treatment

10cm 30cem
Cont. 54 60
Summer 3,000 1,280 930
1982 7,500 900 925
Cont. 63 47

Wint
crop 3,000 935 322
1982/83 10,000 659 766
Cont. 438 78
Summer 3,000 1,050 209
1983 10,000 1,487 1,042
6cm 22cm
Cont. 864 1,006
e ) 3,000 2,160 2,890
1983 10,000 3,290 6,170

Note) Dry soil : water=1 : 2.
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Table 5 Mineral constituents of harvested Airiplex nummularia (On dry matter basis %)

Treatment )N.v P K Ca Mg Na Cl SO,
L S L S L S S L S L s L S L S
Cont. 3.841.51 0.28 0.32 3.04 2.00 1.220.58 1.280.25 5.252.08 3.961.36 0.93 0.45
g}gg.mer 3,000 3.26 1.30 0.27 0.28 3.14 3.55 1.811.18 1.86 0.85 6.57 3.88 8.62 1.66 0.99 0.45
1982 7,500 3.26 1.33 0.29 0.35 2.48 1.87 2.19 0.52 2.09 0.26 7.60 2.62 - 8.00 2.00 2.01 0.48
Cont. 4.36 3.02 0.41 0.46 3.90 1.70  1.87 0.51 1.94 0.21 6.00 2.20 5.60 4.04 1.12 0.46
X‘}g]‘{er 3,000 3.602.38 0.340.35 3.212.90 1.251.08 2.320.83 7.58 4.77 13.24 5.00 " 1.09 0.93
1982/83 10,000 3.23 1.89 0.48 0.47 3.01 2.69 1.95 1.14 2.52 0.70 7.90 4.18 '9.81 3.31  3.05 1.12
Cont. 3.86 1.45 0.23 0.17 6.87 3.70 1.49 0.59 1.92 0.44 10.50 2.50 4.76 1.21° - 0.84 0.50
grlgf’l'mer 3,000 2.781.38 0.17 0.14 5.30 3.80 1.73 0.69 2.12 0.45 13.00 3.40 9.84 1.69 0.74 0.40
1983 10,000 2.82 1.38 0.19 0.19 4.70 3.90 2.04 0.72 2.36 0.49 13.90 4.00 9.84 1.77 1.14 0.50
Note) L—Leaf, S—Stem.
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Fig.2 Mineral constituents of havested Atriplex nummularia (On dry matter basis)
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Table 6 Total amounts of basic and acidic constituents in the leaves and stems of Airiplex

nummularia
Treatment Cation (¢) Anion (a) c/a X100 Anion Na/c Cation ¢/a
Leaf  Stem Leaf  Stem  Leaf Stem cont. X100 cont. X100
meq/100g meq/100g  meq/100g meq/100g meq/tree meq/tree
Cont. 472 191 199 79 238 243 876 48 366 239
csr‘gg_mer 3,000 609 388 322 83 189 468 1,684 46 703 239
1982 7,500 675 209 326 95 207 220 1,849 50 833 222
Cont. 614 182 260 182 236 100 386 44 201 193
Xg(i)r})t-er 3,000 665 404 461 206 144 196 584 50 381 153
1982/83 10,000 725 365 402 157 180 233 924 48 490 189
Cont. 865 269 219 71 395 376 1,446 49 372 389
Shmmer 3,000 962 317 341 81 282 390 3,034 56 1,001 303
1983 10,000 1,021 350 351 87 291 404 3,669 57 1,168 314
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