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Comparative Research on Sodium as a Beneficial Element

for Crop Plants

Eiichi TakanasHr and Kazuhiro Magjima

Department of Agriculture, Kinki Univ., Nakamachi, Nara, 631-8505, Japan

Synopsis

To investigate the beneficial effects of sodium related to available potassium levels, 20 kinds of crops clas-
sified in 9 families were pot - culturded with Masa soil (weathered granitic soil) of low potassium availability. The
main treatments were [+K-Na], [-K-Na], [-K+Na], [+K+Na]. Potassium and sodium were supplied at
equimol as chlorides. The results obtained were as follows.

1) Growth responses to sodium much differed among the crops tested. The effect of sodium was most
remarkable on chard (Beta vulgaris). The growth of —K + Na plants was quite normal and better than that of the
control (+K-Na) plants, while —K-Na plants showed potassium deficiency symptoms and the growth was
decreased to half that of the control plants. A similar but lesser effects were obtained for barley (Hordeum vul-
gare), okahijiki (Salsola komarovii), spinach (Spinacia oleracea), kikuna (Chrysanthemum coronarium), portulaca
(Portulaca grandiflora), chinese cabbage (Brassica rapa var. amplexicaulis), pak—choi (Brassica rapa var. pak-choi),
turnip (Brassica rapa), nozawana (Brassica rapa var. nozawana), komatsuna (Brassica rapa var. komaisuna), cabbage
(Brassica oleracea), rice (Orvza sativa), and slight effect on wheat (Triticum aestivim), lettuce (Lactuca sativa), and
tomato (Lycopersicon esculentum). Contrary to these crops, sodium did not have any effect on edible amaranthus
(Amaranthus mangostanus), strawberry (Fragaria chiloensis), kidney bean (Phaseolus vulgaris) and maze (Zea mays).

2) The differences in the effects of sodium were mainly attributable to the differences in the rates of sodium
uptake by the plant top. The beneficial effects of sodium seemed to be mainly due to the substitutional effect of
sodium for potassium in producing osmotic pressure in the apoplast of plants. This might contribute to keeping
water content in the plant tissue and increasing the fresh weight.
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Fig. 1 Effects of Na on the fresh weight of crops under different supply levels of K.
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Fig. 2 Effects of Na on the uptake amounts of Na, K and on the fresh weights of crops.
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Fig. 3 Effects of Na on the water contents of crops under different supply levels of K.
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Fig. 5 Effects of Na on the growth of crops with and without K supply.
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Fig. 8 Effects of Na on the uptake of Na, K and on the fresh weights of
rice under different supply levels of K.
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Fig. 9 Effects of K supply levels on the Na concentration in the top and the root (rice plant).
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Fig. 10 Effects of K supply levels on Na/K concen-
tration ratios of root, culm, leaf sheath, leaf
blade and panicle (rice plant).

T hIILOHROZOHONS
EMDZX7 ) —=2%

CNETOEERSENO, U7 LATREROS |
D7 LOZHRIFHOMBIZ L - TE LI RESHZ
b toh, TTTREIHICE L ORMBEOEY
2oV THRa L7z, BERAPEWIE /N7 4 (Brassica
rapa var. amplexicaulis), - /A (Brassica
rapa var. pak-choi), 1177 (Brassica rapa), /+F')
17+ (Bras-
sica rapa var. komatsuna), = -+ (Brassica oler-
acea) (LLE7 7558, A A LN (Hordeum vul-
gare) (A4 tfb), F~ I (Lycopersicon esculen-
tum) (- AFH, U % A (Lactuca sativa) (7 §}),
{ F = (Fragaria chiloensis) (/35¥§}), b1
(Amaranthus mangostanus) (12 1FF) O, i
@l & C+EAa Ry, ABRKIE+K—Na, —
K—Na, —K+Na, +K-+Na® 4 LB[X %540 L
7o (BBITEIZHDWTIIBR 5 O50~51HE B M),

T T ROV OET A BT F U LD
PIILKEL, TRV LOAN T LASERIE N7
1130%, F7 /% 4121%, #7100%, /40
+96% T, AU ALEEDLEENL EDOT
Yy OB ESH N (Fig. 11), £/-a~w
FTi278%, F + 2 TlE58% DR A B - 7=,
T TN T, A LFEAT8H LK E
Motz CHICHLTEYEF, VAATIIZENEH
17%, 16% L/h&L, A FTLatrTiz+Hruwy
LDOIEHRIZ 2RO N - 72,

CDOEDIEPWIZ L BT B AOCE RO

1= (Brassica rapa var. nozawana),



A. Chinese cabbage
(B. rapa var. amplexicaulis)
Absorbed Na and K
(mmol)

'
Y -

+K-Na -K-Na -K+Na

C. Turnip
(Brassica rapa)
Absorbed Na and K
(mmol),

+K-Na -K-Na -K+Na

E. Komatsuna
(B. rapa var. komaisuna)
Absorbed Na and K
(mmol}

+K-Na

-K-Na

~-K+Na

amount of K absorbed,

+K +Na

+ K +Na

+K+Na

DT R B S FoRe e O B

B. Pak - choi
(B. rapa var. pak - choi)
Absorbed Na and K
(mmol)

FWig)
- U

+K-Na

-K-Na -K+Na +K+Na

D. Nozawana
(B. rapa var. nozawana)
FW(g) Absorbed Na and K
25 (mmol),

+K-Na -K-Na -K+Na +K+Na

F. Cabbage
(Brassica oleracea)

Absorbed Na and K
(mmol)

FWig)

i o
T 20

+K-Na

-K-Na
——

-K+Na +K+Na

amount of Na absorbed, fresh weight

Fig. 11 Effects of Na on the uptake amounts of Na, K and on
the fresh weights of crops with and without K supply.
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Fig. 12 Effects of Na on the water contents of crops
with and without K supply.
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Table 1 Classification of crops according to the absorbability of Na

Type absorbance pattern and crops

1 absorb Na more than K under sufficient K supply

chard, kikuna

| absorb Na considerabily under sufficient K supply and aborb Na
remarkably under insufficient K supply
barley, okahijiki, spinach, portulaca, chinese cabbage,
pak - choi, turnip, nozawana, komatsuna, cabbage

I a absorb Na a little under sufficient K supply but absorb Na
remarkably under insufficient K supply
rice,
b absorb Na a little under sufficient K supply but absorb more Na

under insufficient K supply

wheat, lettuce, tomato, edible amaranthus, strawberry,

e scarcely absorb Na even under insufficient K supply

kidney bean, maze,
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Fig. 13 Na/K uptake ratios of tops of crops A: with K supply (equimol to supplied Na)
and B: without K supply (Na supplied as same amount as A).
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