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A Comparison of Microbial Population in the Rhizosphere of Pea in
the Continuous Cropping and Rotational Cropping Fields

Hiromi TeMURA and Kazuo UEHARA
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Table 1. A comparison of dry weight of root of pea in the continuous cropping
and rotational cropping fields
| Contmuous croppmg ﬁeld Rotatwnal croppmg ﬁeld
Replication Investlgated on Investlgated on
Dec. 21, Feb. 18, May 13, June 8 Dec. 21, Feb. 18, May 13, June 8
1 0.1718g 0.1588g 0.8750g 0.3430g ‘ 0.2410g 0.1878g 1.4937¢ 2. 6680g
2 0.1391 0.3113 0. 5650 0.2672 0. 1470 0. 1605 0.9308 0.5475
3 0. 1533 0. 2595 0.3133 0. 3750 0. 3685 0.2097 0. 6809 0. 4955
4 0. 3200 0. 2082 0. 4870 0.2150 0. 2465 0.1525 0.7776 0. 6935
5 0. 1448 0. 2533 1. 0339 0. 1640 3 —_ 0. 2747 1. 2880 0.8770
- [ :
Average ‘ 0. 1858 0.2382 0. 6548 0. 2728 ‘ 0. 2508 0. 1970 1. 0342 1. 0563
Table 2. A comparison of number of root-nodule in the continuous cropping
and rotational cropping fields
Investigated on
Field
Dec. 21 Feb. ‘ May 13 June 8
Continuous - ‘
cropping ] 151 217 60 102 93 l 14 36 0 0 129 | O 0 Om ) 0 0
" Rotational - \ g
Sropping = 13354 81 62 88 \PAVﬂhd MM MM M B{Arh? M

M : Mass of number root nodule
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Table 3.

A comparison of number of Fusarium, Fungi and Bacteria in the non-rhizosphere

of pea in the continuous cropping and rotational cropping fields

- . 1 Fusarium Fungi (x102) Bacteria (X10%)

.E | §;§ Investigated on Investigated on Investigated on
: Ko Dec. Feb. May June | Dec. Feb. May June | Dec. Feb. May June

; 21 18 183 8 | 21 18 13 8 ' 21 18 13 8

g 1 - 160 130 140 650 24 4] 36 22.6 17.6 4.9 7.0
g‘a ! 2 — 30 60 70 460 45 27 16 16.0 25.4 7.4 4.3
g8 3 — 160 60 140 240 23 28 23 | 780 6.3 3.0 4.6
§° 4 1 — 100 90 80 410 40 56 21 | 740 87 2.1 4.0
© 5 — 70 140 20 250 27 37 67 50.0 4.0 2.3 S. 1
= o 1 - 130 30 40 660 38 52 28 72.0 6.1 3.7 6.1
55 2 —_ 110 30 10 | 1160 98 39 40 1134.0 7.9 1.6 1.9
b g* 3 — 100 170 60 \ 670 48 61 48 108.0 16.9 4.6 3.3
g S 4 — 110 10 10 | 530 6l 14 3 | 76.0 6.9 3.3 5.4
5 — 110 10 0 1 — 69 29 23 — 11.7 3.3 3.0

Figures are number of microorganisms per g. of oven-dry soil.

Table 4. A comparison of number of Fungi and Bacteria in the rhizosphere
of pea in the continuous cropping and rotational cropping fields,

investigated on Dec. 21

Field : Repli- Fungi (<101 Bacteria(xX10%)
' cation I 11 101 SR 1 111
1 9.1 45.0 1850 | 50.0  209.1 2098.4
. 2 5.3 1425  117.7 | 13.1  188.7 904.3
C%ﬁgmggs 3 7.7 185.2  646.9 55.0 1112.0 4313.4
pping 4 — — — | 117.1 4873.2 7645.7
5 — — — 30621 22237.9 47761.8
1| 34.3 — 1352.4 | 106.6 — 31265.6
Rotational 2 | 60.1 1376.0  653.2 . 239.3 10112.0 11126.0
cropping 3 | 14.4 236.1 1898.3 317.2 18911.3 92791. 0
4 124.0 0

i 11. 7
I:

II :
IIT :

Shaking in sterilized water

63.7

207. 4 2667. 4 14771.

Transferred from I, shaken for 15 min. in sterilized water
Transferred from II, shaken for 20 min, in sterilized water

Figures are number of microorganisms per g. of oven-dry soil.
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Table 5. A comparison of Fusarium in the rhizosphere of pea in the continuous
cropping and rotational cropping fields
T i
| i Date investigated
- Repli- R : : — -
Field - cation | Feb. 18 : May 13 June 8
‘ OR(X103)  SCX10%) \ R(x103)  SCX10%) R(X103)  S(X10%
! 1 39. 4 1.9 38.3 6.7 919. 1 175.0
< . : 2 18.5 0.8 22.3 2.8 26202. 5 9140. 1
Continuous | 3 20.8 09 182 15 33260.8  34791. 6
pping | 4 26.2 1.0 175. 1 26. 4 40468.3  34677.9
\ 5 11.7 0.7 i 911.2 250.6 27036. 4 13943. 3
B — m—u \
1 11. 8 0.9 51.0 19.6 2.1 0.9
. 2 27.0 1.9 1.5 0.4 79.8 28.9
Rgg‘loﬁf‘l 3 21,0 1.0 5.0 0.9 102, 4 74.6
pping 4 22. 4 1.2 1.7 0.5 160.5 201.5
5 ‘ 13.3 0.7 14.3 5.8 | 9.9 4.4
e . - J— e [ — S — —— —— [ R - P
R : Number of microorganisms per g. of oven-dry root
S : Number of microorganisms per g. of oven-dry soil
Table 6. A comparison of number of Fungi in the rhizosphere of pea in the
continuous cropping and rotational cropping fields
Date investigated
. Repli- o e ot e - S
Field cation Feb. 18 May 13 June &
- R(CX109 SCX109 R(X10%)  SCx10 | R(X10%)  S(X10%)
1 163.3 7.9 17.8 3.1 *330.9 *63.0
. 2 109. 4 4,8 - — #3544, 6 *1236. 5
COQ;(‘)“U?#S 3 83.7 3.8 *¥359, 4 #28.9 ¥5392.8  *5641.0
pping 4 155.5 5.9 44.6 6.7 £4996.0  *4281. 1
5 38. 4 5.1 6.8 1.9 *3384. 3 #1745, 4
1 2148 16.2 47.4 18.1 6.5 2.7
o 2 217.1 15.1 6.3 1.8 — —
Rg:gt“’i“rf‘l 3 75.9 3.6 22.3 4.0 — -
pping 318.7 17.5 13.9 1.1 455. 4 571. 7
5 113.6 6.2 24.7 10.0 30.0 13. 4
R : Number of microorganisms per g. of oven-dry root
S : Number of microorganisms per g. of oven-dry soil
*  All colonies are Fusarium,
Table 7. A comparison of number of Bacteria in the rhizosphere of pea in
the continuous cropping and rotational cropping fields
' Date investigated
- Repli- L
Field cation Feb. 18 May 13 June 8
R(X107) SCX107) R( <107 SC107) R(<107)  SCK10D)
—_— T s ————— vfg“‘—g_,___ S — U — — IS
| 1| 334.4 16.2 8.7 1.5 18. 4 3.5
. | 2 94.9 4.0 71. 3 9.1 397.5 138.7
C"g‘i)n“‘i’r‘l‘; 3 73.7 3.3 76.9 6.2 206. 8 216. 2
bp | 4 137.2 5.2 16.5 2.5 1542. 4 1321. 7
| 5 79.4 4.6 7.1 1.9 450. 6 232. 4
1 I 310.3 233.9 36.1 13.8 1.0 0.4
. 2 ‘ 232.9 16.2 10.0 2.9 608. 4 220.6
Rgﬁ%t;g?naé 3 1 156.3 7.4 32,4 5.8 111.9 81. 6
4 191. 2 10.5 25.2 7.5 402. 8 505.7
‘ 5 9 4.9 2 5.8 7 4

89. 39. 15.

R : Number of microorganisms per g. O
S : Number of microorganisms per g. of oven-dry soil

f oven-dry root

18.

|

8.
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Table 8.

A comparison of number of Fusarium, Fungi and Bacteria

in the non-rhizosphere of pea in the virgin and continuous

cropping soils

Soil |

Virgin ? 30
Continuous

cropping 190

Fusarium

Fungi Bacteria

3.8:X10% 17.6X 108

12.0X10% 25. 4X10°%

Figures are unmber of microorganisms per g. of oven-dry soil.
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Summary

For the purpose of ascertaining the relationship between occurrence of soil-sickness and
soil microbial populations in pea field, the microbial populations were examined using a conti-
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auous and non-continuous pea-cropping fields. Microorganisms examined were Fusarium, fungi
in general and bacteria, and these organisms were isolated using a dilution plate method. The
media used were PDA medium containing PCNB and phytomycin for Fusarium, a peptone-
glucose agar medium containing rosebengal and phytomycin for fungi and a soil extract agar
medium for bacteria.

1) Microorganisms were isolated from the rhizosphere and non-rhizosphere soils of both
the continuous cropping fields, where pea has been cultivated six years continuously, and the
rotational one, where pea has been cultivated at interval in two years. And at the same time,
the growing state of pea in both fields was observed.

From the results, in case of non-rhizosphere, no differences of microbial populations were
recognized between the two fields at three microorganisms alike (Table 3). And at first half
stage of pea-growth in case of rhizosphere, difference of population was not recognized be-
tween the two fields. But the increase of Fusarium population was recognized at the flowering
stage in the continuous cropping field and the degree of increase became distinct at the end
stage of growth (Table 5). While there was no clear change on the population of each
microorganism of rotational cropping field at every time of the investigation (Table 5, 6 and
D.

1t was furthermore observed in the growing state of pea, and the soil-sickness was reco-
gnized clearly in the continuous cropping field but not in the rotational.

2) Same experiments were carried out using both of the continuous cropping- and virgin-
soils of pea. From the results, it was recognized that Fusarium population in the continuous
cropping soil was richer than in the virgin soil, and also soil-sickness was observed clearly in
the continuous cropping soil, but in the virgin soil (Table 8).

From the results described above, it was recognized that Fusarium population in rhizosphere
of pea was richer in the soil possessing strong factor (s) of soil-sickness than in the soil
possessing no or weak factor(s).



