J. Coll. Dairying, 11: 235~242 (1985)

THEBE LUK EDColZDE £ 3 v B, R
R -2 2EREMBR 5

Relationships between Cobalt and Vitamin B, in the
Soil and the Forage Crops

Isao SHINOHARA, Shinobu Kurose
and Isamu HARADA

(May, 1985)

2 b (Col ik 2 3 v Bp DBRILHET, 20 B KZERRBEZO AN, BRR
ERPWERETEZ L5 T2 E2b T 5127810,

bhbiudfic T Co fiifh L MED Co BV | i >WTHRET L, £ 01N
Hifgehiitt Co i & KEE D Co i L OB OB 5 = & A Bodte,  F 4kt
TH1HD Co A INIMRORBHLBEECERDOD B 2 LR LA, —F, K
X Collitrick b ColtfEx ERESR®BZ AW LTz,

SENE, ChboRAEN s X OUKE D By, % bioassay Mkic X hEE L, %o Co &
OB OWTRE Lic, UTexolEYZdhT5,

RBHMELTICHE

D AL OB ED T Co i LB D Co WY ) O K & 7 U
T, Ei ORI BEERCETAIMED DA VELDOTH D, TibbEROKEA
TRICTH AL (B EREERE L8 UTUELME TS,  FIF)IN RS+ 5%
(AP & .50, REBEAVRREE CATRRE:HE /RS 3o X OV HURIH: &k i+
BUTFTRINEBERES)]) CEBRLIETA 7 > A7 Bl d—F 4 — ¥ 75 ABEHOLE
ESFEHD, HREBETH D,

2) tHBB XOKED Co Bk, ABMEM 7z Co EEMMDIGE A L1+ D Co
et L ME D Co RINKHE 1Y OPRTHOLNAMETH b, BMERMEC SV CIFTH LR

*ORREERL, BRI E
Laboratory of Soil Science and Plant Nutrition. The College of Dairying, Ebetsu,
Hokkaido 069, Japan

=Rt LERFEURERA



236 R Zhe MEL 2 EM %

BOHEC L 5 TRDICHDTH B,

3) LB IVBHEDE £ 1 v B, OFEED (bioassay #5); pH 4.5 O Fe k4R i % F
WTER (B E3ARE) X235 3 v (B8 3 v By RHHL, ZORRER A
FIVRYTMEF V) Y ADIFETCRIE LIy 7 7 235 3 vieEx, FOHRK
W& 3 v By BRAETTE (Lactobachillus Leichmannii ATCC 7830 k) A infiksss L
T, TOABFEXIBECTHETHILICLhE s 3 v B B TELEMY,

HREIUEE

1) RELBHEIUHED B, —REEFDOBEERF

AR+ D B, 82 Fig. LR Lo 28 S BIE L7~ 15 9.0 ppb/iz £ T 5 » 72,
ZDTNT 7 A7 7 B L IRONA L CLBBE L (9.0 ppb)> kIl (5.0 ppb) >y £
78 (3.0 ppb) =K+ B.0ppb) THH, *—F 4 — F 77 ARF-EH I KL 6.0
ppb) > ¥ 238 (2.0 ppb) =B R+ 4¢ (2.0 ppb)> it R4 (1.7 ppb) TH - 12,

FRIhLORHUZ AT Lo Bt Fig. LICRLIEZEL TA 7 747 5
WEHp R CI AR 82~1% 175 90 ppb D EITHZ /R L, F D B I 4= HEH o IRz o2 g K% 4 38 > s
IS YERLIES KILEHETH D, 4 —F v+ — F 7 F 2D FEIRIK 32~ 5 78 ppb T,
TR e > R R > R IR A > KL 3T - 72,

ppb as By,

I

Alfalfa Orchard grass

Plant

in plants {dry matter bases)

ppb as By

Vitamin By, content in the soil and concentration

\
| .
i Soil

Diluvial
Mluvial

Diluvial

= = = = 2=
= 7 w7 Z24
Fig. 1. Vitamin Bj; content in soils and concentration in the

plant grown on 4 different soils.
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Fig. 2. Relationship between cobalt content in the soil and
vitamin Bj; concentration in the plant.
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Fig. 3. Distribution of cobalt and vitamin By, in four different soils.
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in a hydroponic experiment.
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Summary

The relationships between cobalt and vitamin By, in four different soils of Hokkaido
and forage crops were investigated. The content of vitamin B,, were determined by bio-
assay with Lactobachillus Leichmannii ATCC 7830.

The results of this investigation were as follows;

1) Vitamin B,; content in four different soils were from 1.7 to 9.0 ppb. The descend-
ing order of alfalfa soil, was Nopporo diluvial >Uenae pumice volcanic > Shinotsu alluvial =
Bibai peat soil, and of orchardgrass soil, was Uenae pumice volcanic >Shinotsu alluvial >
Bibai peat soil = Nopporo diluvial soil.

2) Vitamin B,; concentration of the forage crops grown in these four soils were from
32 to 90 ppb for alfalfa, and the descending order of the concentration of the plants was
Nopporo diluvial >Shinotsu alluvial >Bibai peat >Uenae pumice volcanic soil; and it was
from 32 to 78 ppb for orchardgrass; and the descending order of the plants was Shinotsu
alluvial > Nopporo diluvial >Bibai peat >Uenae pumice volcanic soil.

3) There were no relationships between vitamin By, concentration of the forage crops
and vitamin By, content of soil, but relationships existed between vitamin B,; concentration
of the forage crops and content of cobalt extracted from the soil by 0.1 N hydrochloric
acid.

4) The cobalt concentration of forage crops was much lower than the cobalt content
of soils, but vitamin B,; concentration of the forage crops was higher than these of the
soils.
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5) The results of the experiment with cobalt and vitamin B, supplied from hydro-
culture solution to the cut slips of alfalfa plant increased the cobalt concentration in the
plants and was unchanged as for as the vitamin By, uptake of the same alfalfa plant.
The vitamin By of alfalfa plant increased only when the vitamin B, was added to the
culture solution.

Therefore, it was summarized that available cobalt content in the soil influenced on
the cobalt and vitamin By, of the forage crops, and suggested that the origion of vitamin
B,, of forage crops was supplied from soil rather than from the synthesis of plants.
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