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Studies on Manganese Nutrient in Sandy Vineyards

Yoshihiro INABE and Hisao NAKADA

Summary

1) There was a high occurence of the disorders in coloration - mozaic type
uncoloration - of GA treated Delaware grapes in the covered cultures where the
lime was much used and where the soil pH value was high.

There was a negative correlation between the soil pH value and the Mn
content in leaves. The disorders in coloration occured when the Mn content in
blade was lower than 100ppm on dry weight basis, and when the soil pH value
was higher than 6.5. In the covered cultures where the disorders in coloration
occured, the Mn content in petiole and woody shoot was lower than 50ppm
and 30ppm respectively.

2) In the covered culture, the N, Ca and Mg contents in leaves were higher, but
the Mn content was lower than that of the open culture.

The soil pH value, the contents of water soluble P, O and exchangeable Mg
and K, were higher in the covered culture than the open culture.

The contents of easy reducible Mn and available Fe were higher in the open
culture than the covered culture.

3) According to the added volume of sulfuric acid, the soil pH value decreased
and the content of available soil Mn increased in the sand soil, the fixation of
Mn was 60.2% (extracted at room temperature), and the ratio of soluble Mn by
mild reduction to total Mn was 10.8% at a month later.

4) 1In the field experiments, the Mn content of leaves and the available Mn con-
tent of soils rapidly increased by the application of Mn salts.

The toxic signs were seen when excessive Mn salts were used, so the ex-
changeable Mn content of soil was higher than 100ppm (70°C conservative
temperature extraction), the easy reducible Mn content was higher than
250ppm on that time.

Furthermore, the critical upper limit of Mn for grapevine leaves was higher
than 900ppm.

We consider from the experiment described above that the direct methods to
protect the disorders in coloration - mozaic type uncoloration - was to increase
the Mn content of grapevine tissues, so it is necessary to keep the soil pH low
and to apply Mn salts to the field.
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Table 1. The comparison of mineral composion of vine blades in the
poorly colored vineyards and normal vineyards.
No. of N P K Ca Mg Mn Fe
vineyards % % % % % | ppm | ppm
Poorly Max. 3.58 0.30 1.46 1.59 0.36 89 121
colored 5 Min. 2.38 0.17 1.02 0.87 0.18 50 58
vineyards Ave. 2.60 0.23 1.26 1.27 0.25 70 79
Max. | 3.27 0.37 1.58 1.68 | 0.36 435 152
Normal 17-19 | Min. | 220 |0.17 | 0.87 | 0.85 | 0.12 73 54
vineyards . ) ' ’ : )
Ave. | 2.61 |0.25 1.22 1.16 | 0.28 196 91
Statistical significance NS NS NS NS NS *x NS

(mean of 2 years:

** jndicates significance of F at the 1% level.

1976-1977)
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Table 2. The comparison of mineral composition of vine petioles in
the poorly colored vineyards and normal vineyards.

.of P K C M M F

lege}C/)ards % % % g% Pgm p}e)m
Poorly Max. 0.60 3.17 1.38 0.41 79 224
colored 5 Min. 0.12 1.94 0.94 0.18 7 142
vineyards Ave. | 043 |274 | 118 | 026 | 47 | 170
Max. 0.85 3.17 1.30 0.43 299 249

Normal .
vineyards 14-16 Min. 0.11 0.94 0.78 0.15 60 123
Ave, 0.41 2.25 1.00 0.29 136 167
Statistical significance NS * *ok NS ** NS

(mean of 2 years: 1978-1979)
*, ** indicates significance of F at the 5%, 1% level.

Table 3. The comparison of mineral composition of woody shoot in
the poorly colored vineyards and normal vineyards.

No. of N P K Ca Mg Mn
vineyards % % % % % | ppm
Poorly Max. 0.70 0.19 0.65 0.67 0.15 57
colored 5 Min. 0.45 0.10 0.37 0.47 0.08 24
vinyards Ave. | 0.60 | 0.14 | 0.53 | 0.55 | 0.12 38
Max. 0.70 0.17 0.65 0.56 0.15 135
Normal .
vineyards 14-16 Min. 0.50 0.08 0.34 0.35 0.06 24
Ave. 0.63 0.13 0.45 0.47 0.10 74
Statistical significance NS NS ** ** * **

(mean of 2 years: 1978-1979)

*, ** indicates significance of F at the 5%, 1% level.
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Fig. 1. The relationship of leaf manganease content
to soil reaction.
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Table 5. Influence of the soil acidity on the solubility of manganease.

Soil group 0“;&‘3220"2 pH(H,0) E(’;Co‘l'g)“ Fasy reducible ’?;‘g?é‘)‘f
ml ppm ppm ppm
0 6.05 3.25 12.0 85
0.5 5.10 5.00 12.0 128
1.0 4.75 7.50 12.5 130
Sand-dune 2.0 4.40 9.88 16.5 166
Regosols
4.0 4.10 15.63 21.5 166
8.0 3.80 19.75 32.0 216
10.0 3.70 21.88 37.0 -
0 5.65 9.06 38.8 608
0.5 5.25 9.06 45.0 725
1.0 5.10 11.25 45.0 825
Gray Lowland 2.0 4.80 10.25 50.0 650
Soils 4.0 4.40 14.06 50.0 675
8.0 420 23.75 58.8 975
10.0 3.80 26.88 58.8 -
0 4.80 1.60 2.0 337
0.5 4.85 1.90 4.0 370
1.0 475 1.80 45 440
’;é‘i’l?“ Forest 2.0 475 1.50 45 440
4.0 4.55 1.40 5.0 475
8.0 4.20 1.40 6.0 620
10.0 4.10 1.70 6.0 -

* Soils added with manganease that are equivalent to 25% of CE C.
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DL BETHBENLE2 R/ B 5LDT,
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BB T2 &M Bo7z, FEERITR
MBEOBEIZ L > TL R, WA g kG

P AR R - Bk e R

B (%) = Q—

- AT AR

i HIETII 5 A% L D L30H BOMEHA A E
hr o Tz, WO TEIZT0C OB &SN T
3= A oMERIEZ LD LISAKTARE
P 7205, BiRFEM T TIE30A O HFEI K E
o7z,

Z I CHEBHBEHET TAL ELENw I
M0 HOEEF, A5 &, FhIthi11#360.2
%, KGR EIZ17.2%, BHEFARTEE T35
A% TH -T2,
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Table 6. Fixation of supplied manganease with soils.

% of fixed manganease
Soil group After 15 days After 30 days
A B A B
Sand-dune Regosols 44.5 51.4 60.2 62.0
Gray Lowland Soils 13.2 36.9 17.2 53.1
Brown Forest Soils 9.0 69.7 35.1 65.3

A - - - Extracted at room temperature,
B - - - Extracted at 70°C.

BRI BEOETICLZIIEYCHOAE
1t

FAWHT 2@BENDRTICLE 2 T DG

LRI BB EIE TR K& <, WAkt

THwRL/INE D72,

WA TIIEERE T > =7 LA O 4

FoXx /82 %L L5t~ T, kT s~
YA DEMEEIRLKRE o2,

e RICNT 5 BBl e e mandl
LRk b D EWHERTEIZI0.8%, KGO LEET
31.8%, WOEFHABEIIZ 3% TH -7,

CECOl/4fA%mn =27 2 @mL, 30HM
HBTA X aX—F LB HOWT, BLE
BT THEILT b 7o & ROLER, =
DI LEML 72w A D80% L A sk
LTwiz,

FrommLizerraEFlhoerrog
DEFTRIZHT 5 BRI~ 7 oFeE, B
A3 TI348.3%, KR T1487.2%,
W EHFRTETIZ76.4%TH - 12,

Table 7. Extraction of manganease by light reduction (ppm).

Added % of added hydroqinone in N-NH4 Ace * w3
Soil group T-Mn
Mn 0 0.001 0.01 0.1 0.2 (%) (%)
Sand-dune Regosols 180 — tr 5.0 16.6 17.5 194 10.8 -
Gray Lowland Soils 194 — 48.3 55.0 51.7 61.7 61.7 31.8 -
Brown Forest Soils 100 — 1.7 1.7 2.5 2.9 33 3.3 -
Sand-dune Regosols 400 220 110 140 180 189 193 48.3 78.9
Gray Lowland Soils 1434 1240 1113 1175 1250 1125 1113 87.2 96.6
Brown Forest Soils 1063 963 744 756 788 806 812 76.4 84.3

Note: Proportional of the maximum manganease extracted by light reduction to total

manganease (*) and added manganease (**).
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BEer OB BEESRAET L HEB LD
Py rEERHLEDIC A CEHEOE
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Table 8. Treatment and fertilization.

® B F &

1) = A8 MAESIVRKROKAE <
YH ORI (MHHEK)

1977465 5 19784E I AT T, LN O BRI
TI27LTR (e RIS L LIFBEEFIIE
ETnn) 1280w, F8RIIRT4D0MH
X % &l 7z,

Treatment amount Application of three
Treatment (Kg/a) Application time major elements (Kg/a)
1977 1978 1977 1978
Control — — — - N-1.5
(Ammonium sulfate)
Calcium 20 10 Mar. 10 Apr. 12
P,05-0.5
f
Eullof‘grer o 2 2 Apr. 6 Apr. 14 (Super phosphate)
Manganese K,0-1.5
1 1 May. 6 Apr. 14 2
sulfate y P (Potassium sulfate)

BRI 1 X245 DHETIT VY, FBEXIC 110
FENT T 7 THE IEMEAL, REL L TIT
- 72,

WHLZEMET ALV 768 L THAIKRERY
WEEIT a B30 20kg 2 L, KREEIZI0kgE L7,
REEIIHRRKDO LD Z a4 ) 2kg% 2 £ HKEA
L, »o 7 B3 TER OG> % a2y
lkgdOMEAL 72,

FED 126> D LIEERIUT 10~ 15emDEE H b &
L, RESHFHEOBSHELLE L, wThY
WAL » ARl 7 A a)icAT - 72,

2) 2 HrOBRRERRRAR (Ky FRR)
19784 4 Hiz &/2000&K b2 £#fo B3 +15ke
e, 7FYE (F77x27, 8BH) 2T
Uiz, =7y DMK & L T LERDTRE~ >~
ey BN 0, 1, 4, 8, 12, 24, 48g

MR L 72,

1979FICIER L RE DRy M7 P &5
L, ®v F%Y 0, 30, 40, 50, 60g N LEH
g~ 7 2 BHEL,

MEDRE & L 3 ETITY, = EHKELTHK
v b2 Y, 1BAbE (N-10%, P:05-10%, K:0- 10
%) ®#10g WA L 72,

ZORBIZE == N AT ZANTIT - 727265,
HPAKEAT- 72, HTHOLE - ¥EoREUL <
I EBIRE AR & D ERD b MU ERIZAT - 72,
REMEIL 1 ~ SEIOTAHEE L 72h 19794135
5~ 7THINELRIRL 72,

TEB L OGO A O ITTRIEE TO
B & R B TAT - 72,
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Table 9. Chemical properties of soil by field culture test.

pH Exchangeable base (mg) Exch. Mn Easy reducible

Treatment Year H,0 KCI Ca0 MgO K,0 (ppm) Mn (ppm)
Control 1977 5.9 4.1 37.7 43 15.4 3.0 16.0

1978 5.1 — 438 tr 11.8 35 26.3
Calcium 1977 5.7 4.3 46.0 4.1 11.1 2.0 19.0

1978 6.6 — 125.0 7.6 11.7 2.0 26.3
Flower of 1977 5.4 3.6 23.9 2.4 11.1 2.8 17.5
sulfur 1978 5.4 - 75.0 2.5 11.6 2.0 21.9
Manganese 1977 5.8 4.2 40.7 6.6 11.8 4.0 20.0
sulfate 1978 52 - 62.5 2.5 11.6 5.5 26.9
Table 10. Mineral contents of the grapevine leaves by field calture test.

N P K Ca Mg Mn Fe

Treatment | Year | @y @) @ @& B (pm) (ppm)
Control 1977 2.20 0.16 1.33 0.87 0.21 148.3 153.2

1978 243 0.22 0.81 0.89 0.24 147.5 61.4
Calcium 1977 2.38 0.14 1.52 0.67 0.26 110.3 134.5

1978 2.17 0.23 0.89 0.79 0.27 138.1 95.6
Flower of 1977 2.51 0.13 1.63 0.97 0.22 101.4 124.9
sulfur 1978 2.26 0.21 0.94 1.07 0.24 181.5 78.6
Manganese 1977 | 2.30 0.13 1.70 0.57 0.18 199.3  236.8
sulfate 1978 2.33 0.22 1.11 0.65 0.23 2326 61.8
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Table 11. Mineral contents of the grapevine leaves with the amounts of supplied

mangaese by pot culture test.

P K Ca Mg Mn Fe Fe/Mn

Treatment (%) (%) (%) (%) (ppm) (ppm)
o!| 014 088 119 058 2827 720 025
21 0.4 095 1.04  0.45 3257 716 022
4 12 81 21 053  393.1 63. 0.16

MnSO, 0 0 1 0
8| 011 100 089 033 4395 469  0.11
(g/pot) 12| 010 099 105 030 4936  41.1  0.08
241 009 1.7 080 018 9279 37.4 004
48 | 013 057 105 036 2007.6 372  0.02
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Table 12. Chemical properties of the soil by pot culture test.

pH Total-Mn Exchangeable Easy reducible
Treatment (H,0)  (ppm) Mn (ppm) Mn (ppm)
0 5.0 150 2.8 16.9
2 5.0 200 16.8 47.5
4 5. 275 . .
MnSo, 0 56.3 135.0
8 4.9 313 80.0 170.0
(g/pot) 12| 49 - 73.8 170.0
24 4.9 413 111.3 275.0
48 5.0 500 156.3 362.5
3, Wt e BoMmMLERDH SN -

51337.8~49.5ppm T, # 1~ 3 EHOTHENE
ZHI328.0~35.9ppm Th -7z, £ H il
FIEDRER L 2XOXEG NS, BRicEEE
DEEEDFEBL, SRICAHEIOCEF B H
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