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Fig. 1. A comparison of the growth of pea roots grown in not-treated and autoclaved continuous-
pea-cropping soils, and virgin soil.

Table 1. A comparison of degree of the brown rot of pea-roots grown
in not-treated and autoclaved continuous-pea-cropping soils,
and virgin soil.

. Degree of br rot**
Soils l & own
| + - ++
| T T o o
Continuous- \ Not-treated ! 0* 0 0 19
cropping soil Autoclaved
L(mmo1m)‘ 7 1 !
Virgin soil “ 14 0 0

*  Figures are number of plants
ok Healthy
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; Slightly browning at the part attached cotyledon
;. Browning at the upper part of root
+: Severely browning rot at the whole part of root
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Table 2. Degree of the brown rot of pea-root
grown in Fusarium solani f. sp. pisi-
inoculated soil.

1 ”
! Degree of brown rot**

Treated !
| — + + + -+
|
Inoculated 0* 7 11
Non-inoculated 1 9 5 3
* Figures are number of plants
¥ — : Healthy
£ : Slightly browning at the part attached
cotyledon

4+ ¢ Browning at the upper part of root
4+ Severely brown rot at the whole part
of root

BRI B TE T I B i SR DR 5 Ao
")f;.

4. EELTETETLI L FI%3EE
FLECBELIBASLUTZON
DEEDRDBEDEAL

ME LT E W L io= v B 2 I s B b
LD Bl o THICA U T e D E D 3 5 1o AR e
o0y HOEBR L MET Rz BANHE X5
AT L E S A LS e b i R YR A 1T -
7.

D #HLHZE

HHE L HEC U RT ZMGE Z A 0B 5 7 = v Ry R
MR LR g B b BB o2, %
Fo IR R AR O = v 1 e e f S S o0 i
A A 2o S OMifE s X Okl A
7.5em OO = — L FE o inBl ximo8, o T
¥ 1000 58T 30 /R AR L 220 6 1V AR TE L 2 =
VRO GRS T R ) 2 RO L.
2HEMRIZ AT Ol 721 30 KA A L L4
DI E F AT N = v LS X030
em DY X F T i E A AN =S 15~20em [
Bsio i Lo, b b aliff R IR -, it
AR, M IR - e s X 0N
7 bb i L 4 DX A 3. 11)] 8 ICiF
B 11)) 22 IMCRAITL, B 4] 12 A5 5 18 MO
R T B - TRA o L 3o e L,
FALGI LD LA L0 B O IRES A L
T2 o= v o JERRIRI TS L - 1.

2) % R

HFEETHE Cle= v FRIBFE S BRTL 22X
T, MifF LMD TAT L RIEBEN O &L, KE
R E A EATODIRET, HRLIZEA L2 BR
e, JnlifEt bR E UL 2 s AL
AT, E RO Z b L] B e a3 EE e B
Atz 1 ARDIRT L A ERI B2 Ui i o R AE 2 0
EL, IR U i TR A B e s
ofce U UIEBEHECE Ui d L il 4 e s [T
D EMS THIR S Vs, FDEF LRI D0
71z,

DEIEME L B TR & 4 o
WA R LI, ThebBIRlifr R LR TR



130

Table 3.
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A comparison of degree of the brown rot of pea roots which are

grown in continuous pea-cropping and virgin soils for 14 days
and transplanted in virgin and continuous cropping fields.

Degree of brown rot**

Treated

: — + + -+
Virgin —— Virgin i o1* 9 0
Continuous cropping — Virgin ‘ 0 21 9
Virgin — Continuous cropping 1 0 0 30
Continuous cropping — Continuous cropping | 0 30 0

* Figures are number of plants
#%  __: Healthy
+: Brown rot at healthy root
+ +: Severely brown rot at whole root

Table 4. A comparison of the growth of upper ground part of pea which are
grown in continuous-pea-cropping or virgin soils for 14 days and

transplanted in virgin field.

Virgin — Virgin |

Treated Length of main stem

124. 37cm

No. of ramification

3.60

Continuous cropping — Virgin |

Figures are means of thirty plants.
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Summary

In this experiments three sorts of soil were used, the first was the soil in which pea-plantation was carried

out for seven years continuously, the second was the one obtained by autoclaving the first one, and the third

was the virgin=soil in which no pea-plantation was tried. After filling up the test tubes (3x 20 em) with each of

these three sorts of soil, pea seeds were sown in them. The roots were observed at the intervals of 2 or 3 days
through the respective tube wall with naked eye or low-powered microscope. After thirty-three days the plants

were taken out together with the soil, washed in running water to ascertain the appearance of the brown-rot in
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the root. And it was ascertained that the roots of the pea at the early stage of growth in the continuous-cropping
soil appeared small brown spots, which enlarged themselves gradually to form typical brown rots appeared in
the continuous-cropping soil, while no or few brown spots were observable in the roots of the pea planted in the
virgin or autoclaved soils.  On these brown rots, segregation of microorganisms was tried, with the segregation
of Fusarium solani, performed with high frequency.

Peas were planted in the virgin soil inoculated with Fusarium solani f. sp. pisi, and the brown rots in the roots
were observed by the method mentioned above. The appearance of severely brown rots was observable, and the
rots were ascertain to be similar to those seen in the roots of the peas planted in the continuous-cropping soil.

Pea seeds were sown in vinyl pots (7.5 cm in dia.) filled with the continuous-cropping or virgin soils, and
after two weeks the plants were transplanted together with the soils in to the virgin or continuous-cropping
fields. To observe the brown rots in the roots the peas were taken out of the fields after about five months.
Severely brown rots were observable in the pea roots contacted with the continuous-cropping soil, but were not
in the virgin soil.

From the results, it seems that the brown rot of pea root planted in the continuous-cropping soil are closely

related with the soil-sickness.



