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Summary

Muskmelons (Cucumis melo 1.) were grown in soil to determine the salt tolerance
as affected by salinization of sca water, NaCl, Na,SO, and MgCl, in Experiment I,
and MgSO, in Experiment II, at osmotic potentials of —0.95 (only MgS0O,), —1.20,
—1.70 and —2.70 bars compared with a control of —0. 70 bars of base nutrient solution.
Fruit fresh weight and whole plant dry wecight were greatest in the control and tended
to decrease in each salinity with decreasing osmotic potentials of treatment solutions.
At —2.70 bars fruit fresh weight was 61.3, 55.7, 63.2, 54.0 and 35.9% compared
with the control in the sea water, NaCl, Na,SO,, MgCl, and MgSO, series, respec-
tively. Most of the plants at —2.70 bars died within 60 days after transplanting in
the MgSO, series. No plants died in the other series. Growth in decreasing order
was control >sea water =NaCl=N2a,S0,=MgCl,>MgS0,- Na, Mg, Cl and SO, content
in leaves and soil solution (SSo) tended to increase with decreasing osmotic potentials
of treatment solutions in sodium-, magnesium-, chloride- and sulfate-salinitics,
spectively. EC values of SSo increased and osmotic potentials of SSo decreased as
osmotic potentials of treatment solutions decreased.

re-

Introduction

Salt tolerance of muskmelons as affected
by various salinities in sand culture has been
reported(14). That experiment was under-
taken to explain the effect of salt source
and concentration on the growth and develop-
ment, using single salts added to a base
nutrient solution. It was concluded that the
growth in decreasing order was control >sea
water = NaCl > MgCl, > Na,SO, = MgSO0, se-
ries. Also, the salt tolerance of muskmelons
grown in different media (sand, soil and
nutrient solution) has been studied using
diluted sea water(11). It was shown that
growth was more suppressed in sand than
in soil culture. Thus, it is inferred that
different salinities may affect plant growth
suppression variously and alter the chemical
properties of soil solutions in sand and soil
cultures.  Therefore,

the present experi-
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ment was conducted to compare the effect
of various salinities on salt tolerance of musk-
melons in sand and soil cultures.

Materials and Methods

This study consisted of 2 experiments.
such as NaCl,
a base

Sea water and single salts,
Na,SO, and MgCl,, were added to
nutrient solution in Experiment I and MgSO,
was added in Experiment II.

Experiment I Uniform muskmelon seed-
lings, cv. Fall No.1 of Earl’s Favourite in
the 4 leaf stage were transplanted in wooden
(40x40x20cm) filled with 16
liters of paddy soil and placed in a greenhouse
on Sept.7, 1977. Temperature inside the
greenhouse was above 18°C. Plants were
topped at the 20th node and allowed to
bear only one fruit per plant around the
10 th node. Lateral shoots and other flower
buds were removed. The paddy soil used
was a mixture of light clay paddy soil taken
at Shizuoka and sandy clay paddy soil taken
at Iwata in the ratio of 1:1 by volume.
There were 13 treatments, as shown in Table

containers
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Table 1.  Composition of treatment solutions and base nutrient solution.
Treatments Added salt EC
— - - Composition of basc nutrient solution
No. Salinities n(bars)? concentrations (mS/cm)
1 Base nutr. soln. —-0.70 None 2.43 1. Na;HPO,-12H,0O 1 mM
2 Sea water? —-1.21 1.9% 3.45 2. K480, 8 mM
3 ~1L70  3.8% 450 > MeSOcTHO 2mM
4 —2.70 7.6% 6.60 4. Ca(NO3):-4 H,O 4 mM
— i o - 5. Fe 1 ppm (Fe-EDTA)
5 NaCl —1.20 687 mgNaCl/liter 3.38 6. Zn 0.05 ppm (ZnSO,-7 H,0)
6 —~1.70 1,374 465 7. Cu 0.02 ppm (CuSO4-5 H,0)
7 —2.70 2,748 7.05 8. B 0.5 ppm (H;BO3)
8 NuSO, ~1.20 1,261 mgNa,SOJliter  3.66 9 Mo 0.05 ppm (Na,MoO,-2 H,0)
9 ~1.70 2,521 5 18 10. Mn 0.5 ppm (MnSO,)
10 ~2.70 5,042 8.08 pH=6.0
11 MgCl, —~1.20 1,728 mgMgCL6HO/liter 3.67
12 —-1.70 3,456 5.24
13 —-2.70 6,912 8.21

# Osmotic potential. The 7 of treament solutions includes —0.70 bars of base nutricnt solution.

¥ Sca water contains 20,500 ppm Cl, 10,082 ppm Na, 2,632 ppm SO,, 1,262 ppm Mg, 445 ppm K and 393 ppm Ca.
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Fig.1. Effect of various salinities on {ruit fresh weight and whole plant (leaves+stem +roots+fruit)
dry weight. Figures below columns indicate osmotic potential (-bars) of treatment solutions.

1, consisting of control (base nutrient solu-
tion), and sea water, NaCl, Na,SO, and
MgCl, dissolved in the base nutrient solution
at osmotic potentials of —0.50, —1.00 and
—2.00 bars. The osmotic potential of the
base nutrient solution was —0.70 bars. The
sea water was taken from Shimizu (Miho).

Each treatment had 5 replications. Thus, there
were 65 containers. Treatment solutions
were applied to the soil medium from Sept. 11
to harvest (late Nov.). Applications (0.5
to 1 liter/container/time) were made twice
on sunny days, once on cloudy days and
none on rainy days. At the end of the
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experiment, leaf, stem, root and fruit fresh
and dry weights were measured. Extraction
of soil solutions (SSo) at pF 0 to 3.8 and
the other analytical methods on leaves, fruit
and SSo were the same as described in earlier
papers(10, 14).

Experiment I Uniform muskmelon seced-
Fall No.1 of Earl’s Favourite in
the 2.5 leaf stage were transplanted in wood-
en containers filled with 16 liters of the
light clay paddy soil and placed in the green-
house on Sept.14, 1979. MgSO, was dis-
solved in the base nutrient solution at osmot-

lings, cv.

ic potentials of 0 (control), —0.25 —0.50,
—1.00 and —2.00 bars. Treatment solu-
tions, as shown in Table 6, were applied

to the soil medium from Sept.17 to harvest
(early Dec.). The other experimental pro-
cedures and methods of analyses were the
same as in Experiment 1.

Results

Experiment 1

Growth and fruit quality (Table 2, Fig. 1)
Fruit fresh weight and whole plant, leaf,
stem and root dry weight tended to be great-
est in the control and decreased in each
salinity as osmotic potentials of treatment

Table 2. Effect of various salinities on fruit quality

of muskmelons in soil culture.

Osmotic Salinities
potential - -
(bars) Sca water NaCl Na.SO, MgCl,
Soluble solids (%)
Control®  14.1eY
-1.20 15.0cd 15.0cd 15. 2bed 14.7de
—1.70  15.3bced 15.3bed 15.4bcd 15.6bc
—2.70  15.3bed 16.0b 16.9a 15.4bed
Taste (degree*)
Control 0
~1.20 0~0.3 0.5 0.5 0.5
-1.70 0.5 1 1 1
-2.70 0 1~1.5 2 1~2

* Control does not contain any additional salts and is

maintained at —0.70 bars of osmotic potential.

¥ Mean separation in each item by Dvncan’s multiple
range test, 5% level.

* Tastes were evaluated from 0 (none) to 5 :salty in
sea water and NaCl ; salty, bitter and astringent in
Na;SO; ; and bitter in MgCl..
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solutions decreased. At isosmotic concen-
trations similar suppression of growth was
observed in all series. At —1.20 bars in
the MgCl, series, leaf, stem and root dry
weights were especially not significantly dif-
ferent from the control and whole plant
dry weight was greater than in the other
series. Fruit fresh weight decreased to the
same extent at isosmotic potentials. At
—2.70 bars fruit fresh weight was 61.3,
55.7, 63.2 and 54.0% compared with the
control in the sea water, NaCl, Na,SO, and
MgCl, series, respectively. These
were not significantly different. Fruit solu-
ble solids seemed to be less affected by treat-
ments, but were relatively low in the cont-
rol. Fruit taste varied with the salts added
to the base nutrient solution: salty in the
sea water and NaCl series; salty, bitter and
astringent in the Na,SO, series; and bitter
in the MgCl, series. The intensity of taste
increased with decreasing osmotic potentials

values

Table 3-1. Effect of various salinities on Na, Mg, Cl
and SO, content in lecaves in soil culture (%

of dry matter).

Osmotic Salinities
potential -- - - — -
(bars)  Sea water NaCl Na,SO, MgCl.
Na
Control* 0. 16ef?
—1.20 0.18ef 0.22f 0. 36de 0. l4ef
—1.70  0.35de 0.48cd 0.58¢ 0.10f
—2.70  0.87a 0.65bc 0.83ab 0.08f
Mg
Control  1.20ef
—1.20 1.23ef 1.09fg 1.18fg 2.19¢
—1.70 1. 34de 1.04g 1.15fg 2.77b
—2.70 1.40d 0.80h 0.88h 3.94a
Cl
Control  0.68e
—1.20 1. 80d 2.45d 0.64e 2.63d
—1.70  3.90c 3.95¢ 0.63e 4.3lc
—2.70  6.85a 6.20ab 0. 66e 5.75b
SO,
Control 0. 86e
—1.20 0.9%e 1.87d 5.52¢ 0.78e
—=1.70  0.50e 0. 66e 7.66b 0.53e

-2.70  0.55e 0.40e

9,50a 0, 3%
%,Y Same as Table 2.
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Table 3-2. Effect of various salinities on total-N, P,
Ca and K content in leaves in soil culture

Table 4. Effect of various salinities on Na, Mg, Cl and
Ca content in fruit in soil culture (% of dry

(% of dry matter). matter).
Osmotic Salinities Osmotic Salinities a
potential -- - potential —— -
(bars) Sea water NaCl Na.SO, MgCl, (bars)  Sea water NaCl Na, SO, MgCl,
Total-N Na
Control* 2.5lef? - Control® 0.26f
—1.20 2.71bcde  2.63de 3.10a 2.70bcde —1.20 0.54e 0.62de 0.73cd 0.26f
—-1.70 2.89b 2. 81bed 2.61de 2.69bcde —1.70  0.89bc 0.77cd 0.88bc 0.21f
—2.70  2.52ef 2.86be 2.65¢cde 2.33f —2.70 1.02b 1.18a 1.19a 0.23f
P Mg
Control  0.57¢ Control  0.24d
—1.20 0.74a 0.73ab 0.71ab 0.76a —1.20 0.23de 0.2lefg 0.2lefg 0.29¢
—-1.70 0.71ab 0.81a 0.73ab 0.76a —1,70  0.22ef 0.22ef 0.2lefg 0.34b
—2.70  0.68abc 0.69abc 0.75a 0.60be —2.70 0.2lefg 0.18h 0.19gh 0.40a
Ca Cl
Control  6.92bc Control  0.57e
—~1.20 7.27ab 7.46a 7.05abc 6.78bc —1.20 1.46d 1. 50d 0.63e 1.544d
—1.70 7.27ab 7.54a 6.92bc 6.66¢ —-1.70 2.09¢ 1.99¢ 0.52e 2.12¢
—2.70  7.23ab 7.47a 5.94d 5.77d —2.70 3.03b 3.23a 0.52e 3.41a
K Ca
Control  1.75¢ Control  0.17cd
—1.20 0.74e 1.81be 1.98abe 1.17d ~1.20  0.19bcd 0.22ab 0.16d 0.19bcd
—1.70 1.35d 2.23ab 2.00abc 1.20d —1.70  0.22ab 0.25a 0.21abc 0.20cd
—2.70  2.03abc 2.30a 2.33a 1.05de —2.70  0.22ab 0.23ab 0.16d 0.19bcd

*.¥ Same as Table 2.

of treatment solutions.

Chlorosis and cupping were observed on
lower leaves of the plant at —1.70 and —2.70
bars in the sea water and NaCl series. Only
chlorosis appeared on lower leaves in the
MgCl, series at —1.70 and —2.70 bars.
Plants did not wither in all series. Yel-
lowish white spots on leaves in the MgCl,
series and interveinal chlorosis in the Na,SO,
series reported in the previous sand culture
experiment, were not observed in the present
soil culture experiment.

Major mineral elements in leaves (T able 3)
Na, Mg, Cl and SO, content increased with
decreasing osmotic potentials of treatment
solutions in sodium-, magnesium-, chloride-
and sulfate-salinities, respectively. Here,
sea water was classified as sodium- and chlo-
ride-salinities because Na and Cl are domi-
nant ions. Na was relatively higher in the
Na,SO, series than in the other sodium-

%,Y Same as Table 2.

salinities. =~ Mg was much higher in the
MgCl, series than in the other series. Cl
was almost similar at isosmotic potentials
in the chloride-salinity. SO, was much
higher in the Na,SO, series (5.52 to 9.50%)
and somewhat higher at —1.20 bars in the
NaCl series (1.87%) than in the control
(0.86%). P tended to be higher in all
series (0.60 to 0.81%) than in the control
(0.57%). Ca was lower at —2.70 bars in
the Na,SO, (5.94%) and MgCl, (5.77%)
series than in the control (6.92%). Total-N
and K were not affected.

Major mineral elements in fruit (T able %)
Na, Mg and Cl content increased with de-
creasing osmotic potentials of treatment solu-
tions in sodium-, magnesium- and chloride-
salinities, respectively. SO, was present
only in traces compared with other ions (data
Ca was less affected by the
Na and Mg, and Cl tended to

not shown).
treatments.
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Table 5-1.  Chemical properties of soil solution (pF=

0 to 3.8) at the end of the experiment,

Osmotic Salinities
potential
(bars)  Sea water NaCl Na,SO, MgCl,
Na (me/l)
Control®*  24.1hY
—1.20 69.0g 93.3fg 108. 4ef 34.4h
—1.70 131.2e 159.0d 181. 5¢d 23.5h
—2.70 186. 5¢ 218.0b 239.4a 29.4h
Mg (me/l)
Control 17.2h
—1.20  27.6[g 25.7fgh  15.6h 73.7¢
—-1.70 42. 8e 33.5efg 17.8h 143.8b
—-2.70 56.7d 32. lefg 19.4gh 274.7a
Ct (%
Control  0.0641
—1.20 0.325e 0.430de 0.102f 0.475d
—1.70  0.665¢ 0.775¢ 0.081{ 0.744c¢
—2.70 1.055b 1.060b 0.073f 1.453a
SOs (%)
Control  0.24g
—1.20 0.25fg 0.31defg  0.59¢ 0.26fg
—1.70  0.29defg 0. 34def 1.06b 0.35de
—2.70  0.32defg  0.27ef 1.71a 0.37d

Z.¥ Same as Table 2.

accumulate more in the outer flesh (outer
mesocarp) and rind (epicarp), respectively.
Chemical properties of SSo at the end
of the experiment (Table 5) As osmotic
potentials of treatment solutions decreased,
Na, Mg, Cl and SO, concentrations in-
creased in sodium-, magnesium-, chloride-
and sulfate-salinities, respectively. Na was
lower in the sea water series, higher in
the NaCl series and highest in the Na,SO,
series in the sodium-salinity. Cl was rela-
tively high in the MgCl, series compared
with the sea water and NaCl series.
higher in the Na,SO, series and lower in
the MgCl, series than in the control. Ca
in the MgCl, series increased with decreasing

P was

osmotic potentials of treatment solutions and
was higher than that in the control. K and
EC values tended to increase and osmotic
potentials tended to decrease as osmotic
potentials of treatment solutions decreased.
NO;-N and pH were less affected by treat-
ments.

MASU! AND AKIRA ISHIDA

Table 5-2.  Chemical properties of soil solution (pF=

to 3.8) at the end of the experiment.

Osmotic Salinities

potential s —
(bars)  Sca water NaCl Na,SOq MgCl,
NO;-N (ppm)
Control*  18lbcde?
—1.20 190bcd 160cdef 136def 136def
—1.70 220abc 180bcde 20labc 129ef
—2.70 221ab 185bede 245a 1161
P (ppm)
Control 6. 5¢c
—1.20 5.7cde 6.0cd 8.1b 4. 8ef
—1.70 5.4def 6.2cd 9.0b 4,41
—-2.70 5.6cde 5.5cde 11.0a 5.3def
Ca (mefl)
Control  26. le
—1.20 34.4d 36.3d 16. 51 48.6¢
—1.70  49.5¢ 48. 3¢ 15. 0f 70.1b
—2.70 53.1¢ 50. 5¢ 14.21 98.0a
K (me/fl)
Control 5.4f
—1.20 6. 8ef 7.6cdef 7.4def 8.2cde
—1.70  11.4ab 10.0bced 8.2cde 9.7bcd
—-2.70 13.0a 11.3ab 10.2bc

12.1ab

%Y Same as Table 2.

Table 5-3.  Chemical propertics of soil solution (pF=
to 3.8) at the end of the experiment.
Osmotic Salinities
potential - - -
(bars)  Sea water NaCl Na,SO, MgCl;
EC (mS/cm)
Control*  5.94dY
—-1.20 11.58¢cd 11.90bed 9.42cd 13.03bcd
—1.70  17.91abcd 16.5labcd 15.86abcd 18.55abc
—2.70 19.77abc  24.04ab 20.05abc  27.51a
Osmotic potential (bars)
Control  — 2.73a
—1.20 — 5.23b — 7.20c — 5.34b — 6.25bc
—1.70 —10.25ef —11,39f — 7.47cd — 9.15de
—2.70  —14.28g —11.74f —10.7lef —15.19g
pH
Control  6.69de
—1.20  6.65def 6.90cd 7.28ab 6.72de
—1.70  6.52ef 6.85d 7.39% 6.53ef
—2.70  6.79d 6.70de 6.42f

7.09bc

#,¥ Same as Table 2.
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. Amount of
Osmotic ‘

S aBieo offn  ion
(bars) g (m‘g ) z ¢ Leaves
Control® 0 2.43 68.5aY
—0.95 1,922 3.20 68.1a
—1.20 3,875 3.94 61.8a
—1.70 7,750 5.52 53.1a
—2.70 15, 500 8.28 33.4b

Table 6. Effect of MgSQ, salinity on growth of muskmelons in soil culture.

Dry weight (g) Fruit
7 Fresh 7So]uble"
Stem Plant top weight (g) solids (%)
15.9a 185.2a 1,137a 14.8
16.1a 179. 5a 1,076a 14.7
14.6a 174.4a 887b 14.6
11.6b 142.2b 777b 15.4

8.1c 64. 8¢ 408c w

Z,Y Same as Table 2.
* Not subjected to statistical analysis.
¥ Plants died before harvest.

Table 7. Effect of MgSO, salinity on major elements in muskmelon leaves (% of dry matter).

Osmotic

potential Total-N P K Ca Mg Na SO, Cl
(bars)

Control? 2.87bY 0.42b 1.68a 4.40a 1. 85e 0.16a 3.10b 0.79a
—0.95 2.86b 0.46b 1.64a 3.47b 3.46d 0.08b 2.92b 0.74a
—1.20 2.76b 0.49b 1.35ab 2.80c 4.70c 0.07b 3.67b 0.64a
-1.70 3.05b 0.59a 0.87b 2.10d 5.47a 0.06b 4.11b 0.81a

—2.70 3.98a 0.64a 1.00b

1.20e 5.22b 0.08b 7.86a 0.78a

%, Same as Table 2.

Ezxperiment I

Growth (Table 6) lLeaf dry weights at
—0.95 to —1.70 bars were not significantly
different from the control, but at —2.70
bars was much less. Stem and plant top
dry weights wecre significantly reduced at
—1.70 bars compared with the control.
Fruit fresh weight decreased from —1.20 to
—2.70 bars with decreasing osmotic potentials
of treatment solutions. Visible symptoms
of excess MgSO,, such as interveinal necrosis
and necrotic spots on leaves, were very slight
at —1.20 bars, moderate at —1,70 bars and
very severe at —2.70 bars. Most of the
plants at —2.70 bars died by Nov.12, about
60 days after transplanting.

Major mineral elements in leaves (T able 7)
Mg increased, and Ca and K decreased as
osmotic potentials of treatment solutions
decreased. SO,, total-N and P were high
at lower (—1.70 and —2.70 bars) osmotic
potentials of treatment solutions.

Chemical properties of SSo at the end of
the experiment (T able 8 Mg and SO, con-
centrations and EC values increased and Na
tended to decrease with decreasing osmotic

potentials of treatment solutions. Ca and
pH values were not affected by treatments.

Discussion

Fruit fresh weights at —2.70 bars were
61.3, 55.7, 63.2, 54.0 and 35.92% compared
with the control in the sea water, NaCl,
Na,S0,, MgCl, and MgSO, series, respective-
ly. Whole plant and leaf dry weights showed
The estimated osmotic
potential of treatment solutions which caused
a 50% loss in fruit fresh weight was —3.5
to —4.0 bars in the sea water, NaCl, Na,SO,
and MgCl, series, but it was —1.56 bars
in the MgSO, series. The degree of toler-
rance to salinity in sand culture was, on
an average, almost half as compared with
that in soil culture. Similar results were
reported in green soybeans(12,13). Hayward
and Bernstein(5) pointed out that, in gener-
al, sand culture was effective in specification
and other physiological studies, while soil
culture was widely used for salt tolerance
studies. In the previous sand(14) and pre-
sent soil culture experiments, SSa (solution
of sand medium) and SSo (solution of soil

similar tendencies.
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Table 8. Chemical propertics of soil solution (pF=0 to 3.8) at the end of the experiment.

Osmotic K Ca Mg Na S0, EC i

P lbars) (me/l) (mefD) (mefl) (mefl) (%) (mSfem) p

Control* 9.2bY 20.7a 22.4e 20.0b 0.26¢ 6.70d 5. 80a
—0.95 11.8a 21.0a 90.2d 25.3a 0.61be 10. 38¢ 5.51a
—1.20 12.5a 20.9a 174. 3¢ 23.4ab 0.91b 14.26b 5.0la
—-1.70 12.6a 20.7a 262.0b 19.9b 1.97a 17.96a 5.52a
—2.70 9.8b 19.8a 322.0a 13. 8¢ 2.0la 19.52a 5.75a

#.¥ Same as Table 2.
medium) were centrifugally extracted at pF in sand than in soil culture. Therefore,

0 to 3.8 to explain the difference in growth
suppression between the two cultures. Cat-
anions and EC were in SSa,
although growth suppression was more severe
in sand culture. Therefore, as a preliminary
experiment, SSa and SSo at various pF
values were extracted from sand
used in the MgSO, experiment in the pre-
vious sand and present soil cultures. Water
content was 21.9, 7.1 and 1.1% in sand
and 8.4, 11.7 and 23.3% in soil at pF 0 to
1.8, 1.8 to 3. 8 and more than 3.8, respective-
ly. EC values at pF 1.8 to 3.8 were 8.1,
10.8 and 13.8mS/cm in sand culturc and
8.9, 16.6 and 25.7 mS/cm in soil culture at
—0.70 (control), —1.20 and -—2.70 bars,
respectively, in the MgSO, series. Though
these values were much higher in soil than

ions, lower

and soil

in sand culture, practically EC, cations and
anions must be higher in sand than in soil
culture.
Na, Mg and SO, content in leaves was higher

This is supported by the fact that

in sand than in soil culture.

Another
sand and soil cultures was in the Na,SO,
series where the growth in sand culture was
suppressed to the same extent as in the
MgSO, series. In soil culture the growth
suppression in the Na,SO, series was not so
severe as in the MgSO, series and was the
same as in the sea water, NaCl and MgCl,
series. Fruit fresh weights at —1.20, —1.70
and —2.70 bars in the Na,SO, series were
66.4, 44.8 and 11.8%, and 82.3, 69.7 and
63.2% in sand and soil cultures, respectively,
compared with the control. Na and SO,
in leaves were markedly higher in the Na,SO,
series than in the sea water and NaCl series.
Also, Na in leaves was markedly higher

pronounced difference between

accumulated Na and SO, could be one of the
causes for reduced growth in the Na,SO,
sand culture. In the
solution culture experiment(15), the growth
was suppressed in the Na,SO, series to a
lesser extent than in the MgCl, and MgSO,
series.

According reports(9,17,18) the
mechanism of salinity damage is different

series in nutrient

to some

in chloride and sulfate types of salinity.
The percentage of the pentose-phosphate
pathway increased with increasing NaCl
salinity while Na,SO, salinity did not affect
it(18). Higher concentrations of NaCl
inhibited respiration in pea root tips(l7)
compared with Na,SO,. Therefore, in
muskmelons, physiological responses may
vary with salinities in spite of similar plant
growth.

It has been observed by many investigators
L, 2, 3, 4, 6, 7, 8, 16) that different
plant species exhibit different responses to
isosmotic potentials of Cl and SO,, or Na
and Mg. Some of them reported that sul-
fate-salinity was more toxic in sugarcane(7)
and corn seedlings(8) than chloride-salinity,
and that sulfate-salinity depressed growth
in tomatoes more than chloride-salinity(12).
The specific ion effect of Cl has been observed
in green soybeans(12,13) and honeylocust
(1). Joolka et al.(6) found that grape
cultivars differed in their responses to Cl
and SO, salts. The specific toxicity of Mg
was stressed in red kidney beans(3), spin-
ach, turnip, celery, Welsh onion, kidney
beans and chard(16). Joshi and Naik(7)
reported toxicity of Na to be greater than
that of Mg. The result of this experiment
revealed MgSO, salinity to be more toxic
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to muskmelons than the other salinities.
This confirms the specific ion effect of Mg and
SO, in muskmelons. Reduced growth in the
MgSO, series compared with the Na,SO, and
MgCl, series seems to be due to synergistic
effect of Mg and SO, ions, higher ion con-
centration in the medium and higher ion
uptake by plants.
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