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Studies on the soil fertility of apple orchard. I

Relation of the magnesium deficiency and the soil cations

T. Yamazagi, T, Nuzuma and T, TacucHr
Akita Fruit Tree Expeviment Station, Daigo, Hivaka, Akita

Summary

The relationship between the degree of magne-
sium deficieney and the soil cations was investigated
on Rall’s apple orchards in Akita.

1y Severe magnesium deficiency was observed on
Daigo soil of which week ability to resist leaching
by high rainfall.

2) The severity of magnesium deficiency was
significantly correlated with the exchangeable mag-
nesium content in the soil of 20cm, 40cm, and 20~
60 cm depth, but not in the below 60cm depth
although there are high concentration of roots in

this zone.

3y On Kamanogawa soil which was higher in a
cation content than the other soil, the high potas-
sium induced apparently magnesium deficiency.

4} The relationship between the severity of
magnesium deficiency and the exchangeable Mg/K
ratio in each depth was lower than that for ex-
changeable magnesium content, but not for the ratio
of exchangeable Mg/K released by normal nitric
acid.
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Tabiie‘ 1. Rating of severity of the magnesium

deficiency

Index of

symptom Degree of symptom

[ No symptom

+ Slight on a few basal leaves
. About 1/3 lower shoot leaves fall until
E last Oct,
About 1/2 lower shoot leaves fall until
A last Oct.
+++ 4+ |Most of shoot leaves fall until last Oct.

+++ -+ | Most of shoot leaves fall until early Aug.
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Fig. 1. The relation of the potassium released

by N-HNO, and the repeating extraction.
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Table 2. The correlation coefficients for the relationships between the exchangeable and
the nonexchangeable potassium,
Sandy soil Hiraka ‘[ Halnav‘{a
Clean Sod | Mulching | €Y | iehes
culture
Exch. K (mg/l100g) :
non Exch. K released by HNOg (mg/100g) .---o-evt 0.31 —0.24 —0.05 0.53« | —0.05
Degree of Exch. K saturation (%) :
degree of non Exch. K saturation (Z)® «ivieiene 0. 76%% 0.20 0.41 0. 75+ 0.05
a) K releases by HNO; (me)—Exch. K (me) %100

Cation exchange capacity {me)
¥ Significant at 5% level
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+% Significant at 1% level
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Table 3. The comparison of soil chemical preperty of the magnesium deficient and
the normal apple orchard on variocus soils.
j Titra- Exchangeable IPer cent| Exch.
Soil Magne- Depthlof_ pH tabie| C- B- G- cation of base | MgQ/ | No. of
o deﬁc?elggl sam]ipn~ HO | XCp |acidity (me/ i (mefl00g)  Isatura- K,O'orchard
Y £ HY (v | 100gy Ci T Mg | K tion| ratio |
€Im
) 0~40 | 5.57 |4.34| 5.6 | 28.3 | 3.7} 1.9} 0.8] 23.0 | 0.84
Deficient{ 40-.80 | 5.35 | 4.66{ 5.1 | 33.6 | 407 1.9 0.7] 19.6 | 1.8 6
Hanawa 80~100) 5.84 | 5.14 | 0.7 | 14.6 | 21| 51 0.6 53.4 | 3.29
volcanic ashes 0~40 | 5.20 | 4.48| 57 | 26.8 | 1.¢| 35| 0.6 223 | 2.5
Normal | 40~80 |5.58 | 4.32| 5.6 | 39.4 | 4.6 | 5.4 0.7| 27.1 | 3.50 1
80~-100| 5.74 | 4.55 | 2.3 | 20.0 | 68| 49 0.8| 625 | 2.58
Hiraka 0~40 | 5,31 | 4.03] 24.2 | 23.7 | 311 1.v1 09| 24.1 | 0.7
Lot ol Deficient | 40~80 | 5.06 | 3.92 | 37.8 | 24.2 | 24| 2.3 0.8 22.7 | 1.54 9
gat clay 80~100 4,99 | 4.00 50.4 | 250 | 29| 6.2 1.3! 41.8 1.55
Kamanogawa 0~40 | 5.32 | 3,99 | 46.4 | 37.7 | 7.8| 4.8| 0.6| 35.0 | 3.87 !
voicanic ashes| Normal | 40~80 |5.27 {4.09| 49.9 | 31.8 | 6.8| 6.7 | 0.4| 43.7 | 7.60 10
and light clay 80~1000 5,30 1 4,021 22,0 | 33.8 |12.8 11.5| 0.2| 72.5 | 2.47
. Deﬁcient‘ 0~40 | 5.04 | 453 86 ! 204 | 34| 03] 07| 150 | 0.2 7
Daigo )
voleanic ashes| Norpmal | 040 594|497 | 1.6 | 256 | 8.5 3.5 07| 4.6 | 227 | 2
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Fig. 2. The correlation for the relationships
between severity ¢f magnesium deficiency
and the exchangeable magnesium in the
soil of 20 cm depth (A), 40 cm depth (B},
and 20~60 cm depth (C).

## Significant at 1% level
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Table 4.

in soil of apple orchards.

The correlation coefficients for the relationships between
the severity of magnesium deficiency and the cation content

Ky AeBHEZLRS, Lal—
J5 Ca 0¥ X->C Mg DRI
Wex HAEEOR L BSLRE

Depth of sampling (cm)

e

T i~ D

20 o] e (5) Exch.Mg & REOE

Severity of magnesium deficiency : Eaf & OME
exchangeable magnesium (mg)-----«----- —0.61%% ; —0,65%x | —0. 64+*x s oBIE B fr T,

Severity of magnesium deficiency : L . -
exchangeable MgO/K,0 ratic -«.--ocineens —(), 38=x — — 0. 5240k Exch. Ma SRR SpHETI2

Severity of magnesium deficiency : hTERTAEORERTHD, €
degree of magnesium saturation (%).-- | —0.67* | ~0.30 —0.07 OEL RS T E L

Severity of magnesium deficiency : . o " N
exchangeable calcium {(mg) -« ooeereees — - 0, 60wk o EROERENZETHLS

Severity of magnesium deficiency : AR AT pt, T 60~-80cem I
exchangeable potassium (mg) «--oeeeeee | — - 0,03 FosBEIRSBE FRITEERN

Exchangeable magnesium (mg) : i = s : oy TR
exchangeable calcium {mg) -oeoroeeeeee : — —_ 0, 68+ e

TRCDOC DN YSARRL T

* Bignificant at 5% level

Exch. MgO (mg)/Exch. K0 (mg) ratio » xZ &
BEr ot R o oEs 20, 20~60cm D5
T, FhFR r=—0.38, 1=—0.52 ThH, Mg: KL
#% Exch. Mg R p b & Z0 i LCh v
BB it EhvE i Thb,

(4) Exch. Ca & O 8%
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#2o L L ZiUid Exch, Ca o HE T Mg L ¥
G LI D Ebhb, b Exch. Ca &8
b Exch. Mg £B 0N r=+0.68 ThHDoM (54
), “oL 5 Exch, Ca B & E LR Z DML Ca
> Mg pitEEdic o TR 2 o L S EE DD

#* Significant at 1% level
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Table 5. The comparison of soil chemical property of the magnesium deficient and
the healthy orchard on Kamanogawa soil.
Depth of pH C.EC EXCE:&%gable Per cent Degree of
sampling R (me/100 g) of base | MgO/K,0 magnesium
| H,0 | KC1 (me/100 ) Ca | Mz | K saturation deficiency
20cm | 4.1313.38 | 35.3 8.8 3.5| 5.4 50.1 0.27 R
A 40 4.44 | 3.40 | 38.4 |12.9| 4.7| 5.6/| 60.4 0.3 |yic:
sible symptom
M . 60 5.12 |3.70 | 33.8 |15.8| 5.6 | 3.8| 74.6 061 e e Jume
agnesium | | Ave | 4.56|3.48| 35.8 [12.5) 46| 49 615  0.39
deficient | “ : ; : ‘
.20 5241371 | 450 [21.0: 30| 3.5 611 0. 36
orchard | B 40 530 |3.76| 431 l20.0] 7.8| 27| 70.8 1.22 Visit;'[j;r;r com
i 60 5.37 | 3.82| 36.8 |17.6| 8.4| 1.8| 755 ez [y lag; Jlfme
: Ave. |5.303.76| 416 19.5 | 6.4 2.7| 68.8 1.01
20 5.44 | 4.61| 336 |22.2| 55| 1.3| 863 1.87 |
N(‘f;?:l orcbard | G 531 (47| 31 | 121| 7.0| 08 522 3.58 | 0
Lve. 60 5.32 1438 | 4.1 (12.4| 79| 0.5 50.8 7.26 !
Sorchards) | gve. |5.36 442| .6 |15.6| 68 0.9] 620 42¢ | No symptom
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Fig. 3. The relationship between the severity
of magnesium deficiency and the exchangea-
ble Mg/K ratio (A), and the ratio of ex-
changeable Mg/K released by N-HNO, (B}
in the soil of 0~80cm depth.
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