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Studies on the Nutrient Solution Culture of Allium sativum
2. Effect of K and Na Content Ratio in Nutrient Solution on the

Contents of Several Elements and Chlorophyll in ‘Aomori’ Garlic

Chang, Jeun-ik

Summary

The effects of KCl and NaCl levels on the contents of several elements and chlorophyll
in ‘Aomori garlic plants grown in nutrient solution at the Agricuture and Forestry Center,
Tsukuba University were determined to obtain basic information for fertilization method,
The results obtained are summarized as follows,

1. Nitrogen and phosphorus contents in the top were greater in plants grown in nutrient

solution without KC! or with lower KCl levels,
2. Potassium and sodium were absorbed and accumulated in garlic plants regardless of
KCl and NaCl levels. Plants grown in nutrient solution without KCI contained KCl and
Na,

3. Appication of NaCl in nutrient solution did not affect absorption and accumulation of
Ca and Mg in plants,

4. Sodium content was much higher in roots than in leaves and Na content in roots was

rather at the higher KCl levels.

5. It is espected that garlic can be grown by application of Na instead of K considering

that chlorophyll content was greater at the higher levels of NaCl,
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Attached table 1.
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Combination of nutrient elements.

Chemicals Con. Remark Treatments

Ca (NO,), - 4H,0 3mM Ca : 6mM KClmM NaClmM
NO; : 6mM 0mM 0mM

MgSO, - 7TH,0 2 Mg : 4mM 10mM 10mM
SO, : 4mM 15mM 20mM

NHH,PO, 2 NH, : 2mM 30mM 30mM
PO, : 6mM 40mM

NH,NO, 3 NH, : 3mM
NO, : 3mM

* Micro—elements : H,BO,, ZnSO, - 7H,0, MnSO, - 44,0, CuSO, - 8H,0, Na,MO, and Fe-EDTA

added.
* pH:6.0x£2.0

HEFE B/ Kjeldahl method, P+
Vanado molybdate method, K, Ca, Mg %
Nat FEFRNkel ksl £ERHRY &
#4472 Lab. manual for phyio. studies of
rice, Chapter 100l #3l3lon 3ol HER<
$ud 100828 Z3d 1A 68 st Hftt=
BN JE I

R R BE

Neoj 42 %17 20 Yebd ule} o] KCI
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Table 1. Element content in top parts of ‘Aomori’ garlic plant grown in nutrinet solution

culture.
Treat. N p K C M N
KCl+NaCl 2 g 2
(% of dry wt)
0.0+40mM 5.0 0.39 3.2 1.1 0.45 0.49
*30 5.5 0.43 3.2 1.1 0.72 0.51
20 5.3 0.46 2.7 1.1 0.70 0.39
10 5.9 0.52 2.2 1.1 0.70 0.29
0.0 5.9 0.52 2.3 1.2 0.68 0.21
10+ 40 5.2 0.40 5.0 0.9 0.40 0.57
30 53 0.38 5.9 0.7 0.34 0.25
20 4.9 0.37 5.3 0.9 0.34 0.30
10 5.0 0.33 5.4 0.7 0.32 0.28
0.0 4.9 0.32 5.7 0.7 0.44 0.17
15+ 40 5.4 0.42 5.1 1.1 0.42 0.33
30 5.0 0.38 5.8 0.8 0.33 0.36
20 5.3 0.38 5.5 0.7 0.30 0.45
10 4.6 0.36 5.7 0.8 0.29 0.35
0.0 5.1 0.37 5.5 0.7 0.68 0.29
30440 5.3 0.37 55 0.9 0.55 0.70
30 45 0.36 4.9 0.8 0.29 0.48
20 4.6 0.37 5.1 1.0 0.36 0.32
10 45 0.34 5.3 1.1 0.40 0.28
0.0 43 0.2 4.8 1.0 0.97 0.25

T Na,M,0.5 85 B8R == HKA
SHIARAY Aol 2¢ FESAAY Blkd A
olzt Bt=igict.

o159 #RBEel SH= de RHTERL &S
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ohE 2 WElite] WY XKt ¥ 4 Ued
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NaCl :
KCl :

Fig.2. Effect of KC| and NaCl ratio in nutrient solution on K and Na content in ‘Amori’ garlic

roots,

* See Fig.1,
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Table 2. F-value of element in garlic plants by ANOVA.

Top-parts Roots
Elements Treatments
F. Sign, F. Sign.
7.15 * % 0.11 NS KC1
N 0.28 NS 0.59 NS NaCl
1.43 NS 0.71 NS KClxNaCl
39.64 * X 10.08 * * KCl1
P 0.28 NS 2.38 NS NaCl
5.14 NS 0.56 NS KC1xXNaCi
90.26 x X 92.57 * % KCl
K 0.92 NS 1.74 NS NaCl
1.48 NS 1.13 NS KCixNaCl
4.86 * % 0.51 NS KCl
Ca 0.43 NS 1.64 NS NaCl
0.47 NS 1.68 NS KClxNaCl
16.54 * X 1.01 NS KCl
Mg 2.08 NS 0.003 NS NaCl
2.48 * 1.20 NS KCIXNaCl
1.41 NS 6.41 * % KCli
Na 8.62 X % 19.99 * X NaCl
1.81 NS 1.20 NS KC1xNaCl

Table 3. Elements content in seed clove of var. ‘Aomori’ garlic.

Ca Na Mg K

ppm

32.97 280.51 179.07 3.992.20

Table 4. Elements content in tap water and rock wool used for nutrient solution culture.

N P K Ca Mg Na
Tap water (ppm) 0.5 3.1 5.6 20.0 10.0 15.0
Rock wool (%) 0.33 0.03 0.68 0.80 1.1 0.87
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Table 5. Element content in roots of ‘Aomori’ garlic plants grown in water culture.

Treat,

KCl+NaCl N P K Ca Me Na
(% of dry wt)

0.0+40mM 7.0 0.48 1.6 0.8 0.39 1.60
30 5.4 0.46 1.5 0.9 0.43 1.57
20 7.1 0.52 1.1 0.8 0.39 1.24
10 7.0 0.51 0.8 0.8 0.38 1.05
0.0 6.9 0.51 1.1 0.8 0.39 0.70
10+ 40 7.0 0.50 3.7 0.8 0.33 1,61
30 6.5 0.50 4.2 1.3 0.45 1.25
20 6.8 0.59 3.8 0.6 0.29 0.84
10 6.9 0.50 3.8 0.6 0.51 0.63
0.0 6.3 0.66 49 1.7 0.63 0.34
15+ 40 8.0 0.51 4.5 0.7 0.33 0.83
30 6.3 0.49 4.0 0.7 0.33 1.26
20 6.6 0.51 4.5 1.2 0.58 1.21
10 7.2 0.49 5.1 0.8 0.45 0.97
0.0 6.1 0.55 5.2 0.9 0.37 0.41
30+ 40 5.7 0.37 5.4 0.9 0.37 1.21
30 6.5 0.41 4.3 0.9 0.41 1.10
20 7.8 0.41 4.9 1.1 0.39 0.86
10 5.8 0.41 5.4 0.5 0.26 0.57
0.0 7.6 0.43 5.6 0.7 0.26 0.21

Table 6. Total chlorophyll content in ‘Aomori' garlic grown in nutrient solution culture(mg/10

8).

Treatment Treatment Treatment Treatment
KCl+NaCl Chlorophyll | g4 Nac| Chlorophyll | g1 4 Naci Chiorophyll | g+ NaCt| Chiorophyll

mg /1009 mg/1009 mg/100¢ mg/100g
0.0+40 155.8 10+40 111.7 15+40 151 4 30+40 106 .4
0.0+30 132.4 10+30 131.9 15+30 127 .6 30+30 101.4
0.0+20 147.7 10+20 117.5 15+20 119.2 30+20 140.5
0.0+10 113.5 10+10 123.0 15+10 113.5 30+10 138.1
0.0+0.0 98.6 10+0.0 114.2 15+0.0 115.8 30+0.0 123.7

F-test: Effect of KCl and NaCl treatments are not significant respectively, interaction
effect of KCl and NaCl treatments are significant at 5% level (F=2.400, Sx=

11.50360) .
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