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Table 1. Species found in different cropping systems

Cropping systems

pH

Species

I

Rice-Rice continuous system

5.30~6.07(5.79%)*

5.50~6.04(5.67)”

5.60~6.29(6.00)*

Glomus mosseae, Gl. geosporum

grass zone

6.24~6.40(6.32)"

II

Rice-Corn corpping system

4.33~4.84(4.60)
4.24~4.89(4.50)

4.90~5.80(5.30)

Glomus geosporum

grass zone

5.91~6.72(6.32)

v

Corn-Corn continuous system

3.95~4.40(4.13)
4.04~5.27(4.60)

5.10~5.64(5.30)

Glomus geosporum, Gl. manihotis,
Acaulospora elegans,

A. laevis

grass zone

5.93~6.38(6.16)

I

Corn-Rice cropping system

4.72~4.91(4.83)
5.03~5.38(5.19)
3.89~4.21(4.12)

Glomus geosporum, GI. manihotis, A.

elegans, A. laevis

grass zone

5.86~6.40(6.13)

* average of pH

* Data of December, 1992
¥ Data of February, 1993
* Data of 1994

¥ Data of April, 1994
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Fig. 1. Spore production of arbuscular mycorrhizal fungi in different cropping systems. Plot

I -rice con‘tinuous cropping system, Plot II-1st rice-2nd corn rotation system, Plot Il-1st
corn-2nd rice rotation system, Plot V-corn continuous system.
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B 2. EEERENRAAT/\EERRESE S SR

Fig. 2. Four cropping systems in #68 field, TARI. A grass zone
segregates each plot into two parts.

® 2. BREATROERKEFHEADZATYER (BERLD)

Table 2. Arerage production of arbuscular mycorrhizal fungal
spores in four cropping systems.

Rotation Cropping Systems
Year
1Y 1I I v
1992* 6.80+ 4.00 5.10%+ 5.20 10.00% 4.10 3.60+3.70
1993 21.50+29.80 10.92+15.15 11.614+10.84 7.8619.21
1994 8.15+10.39 6.33+ 4.75 8.54+ 7.84 5.18+5.02

(spore no./100gm soil)
* data collected from July to December, 1992.

Y I 1110 N same as in Table 1.
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* 3. MEREREEP LAY RIS

Table 3. Quantitative comparison of available phosphate in four
rotation cropping systems.

Bray-P (mg kg™* soil)

Plots 1987(2nd)* 1988(2nd)  1989(2nd) 1990(2nd)  1991(2nd)  1992(1st)  1992(2nd)  1993(1st)

I 11.3 13.2 35.5 18.3 22.5 28.0 23.2 26.5
II 12.7 3.7 35.7 33.8 26.8 24.0 42.3 27.2
I 9.7 11.3 33.2 20.0 24.7 29.0 26.7 46.0
)4 16.0 42.5 63.7 64.2 74.0 67.0 63.5 47.5

* sample collected after the crop harvested.
¥ I 11NV same as in Table 1.

= ALY

NAEBRENETERRSHERBEEEESRRNVER - EMBK » £1993F=AFLANE
—HEE RYMRAE (B3) - #=H¥H » RAERERTFEESS ME#HEEHERD « KZ
» 164 A RHAR ERINE % o 728 B+— A RS VR - 7EKE(EmEE TR EEE - th
BEAHMEBRAEERE c BELBRNESR (B30 6) o BE—HKBTHERNRIERA - 7£
ABE+—AHM » BHERERNEEREREEEMNSRE (B4 - ME—PERTHABNE
TEER - AHE BN ERREEHERO RS (E5) - fFE1994F AR REE1993FEIE R
Al o T/ B ERE SR R N A E AIE R R (B7 0 8) o E—HREKEPER
ERYA B P (B A R BT R MR 2 (B9 » 10) o TR » ERBARBER » ERT R
ERI BB ETT SRR R RENBRETANER - HEFRREEHELBRRER
» SR EFTERE R E R E AR E BT H R E M A R BBRE T E Y - BREHMEEBER
EHRERELENVEREREE— PSR -

Plot | 1993
400 : 80
T ®# VAM-1
|
el B
300 ! J
i |
= i | 40 =%
§ -3 | S o>
g= ‘ : 8
£ 200 C . |30 72
- 20
-
100 N ‘
, \ P k10
ES L =
S - NS
‘}7 ¥
o T l T l T | T 1 T I T , TI T T T ! T I T o]

1 2 3 4 5 6 7 8 8 10 1112
MONTH

) B 3. FWERNERREREHMEDEKREENE THREHT
Fig. 3. Succession of arbuscular mycorrhizal fungi and phosphate-dissolving
microbes (PD) in plot I-rice continuous cropping system.
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Fig, 4. Succession of arbuscular mycorrhizal fungi and phosphate-dissolving
microbes (PD) in plot II-1st rice-2nd corn rotation system.
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Fig. 5. Succession of arbuscular mycorrhizal fungi and phosphate-dissolving
microbes (PD) in plot Ill-1st corn-2nd rice rotation system.
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Fig. 6. Succession of arbuscular mycorrhizal fungi and phosphate-dissolving

microbes (PD) in plot IV-corn continuous system.
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Fig. 1. Succession of arbuscular mycorrhizal fungi and phosphate-dissolving
microbes (PD) in plot I -rice continuous cropping system.
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Fig. 10. Succession of arbuscular mycorrhizal fungi and phosphate-dissolving
microbes (PD) in plot V-corn continuous system.
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Microbial Succession in Different Rotation Cropping Systems'

1. Fluctuations of VA Mycorrhizal Fungi and
Phosphate-Dissolving Microbes

Chi-Guang Wu, Yen-Sher Liu, Shiuan-Yuh Chien and Tzean-Wei Tan?

Summary

Betweent 1993 and 1994, four different cropping systems, namely rice continuous, rice-
corn rotation, corn-rice rotation, and corn continous cropping systems, were selected for the
study of microbial succession. There were two fallow periods in these farming systems i. e.
July-August and December-April. The vesicular-arbuscular mycorrhizal fungal (VAMEF)
spore production was maximal in the second fallow period. Weeds in the fallow field may
play an important role in the spore production. Among the four cropping systems, corn
continuous cropping system produced least spores and this was attributed to the high level
of available phosphate in the soil. Totally, the production of VAMF spore in 1994 is less than
in 1993.

In 1993, the populational growth of VAMF was negatively correlated with that of
phosphate-dissolving microorganisms (PD) . This phenomenon was obvious in the first
crop from March to July. In the second crop, negative correlation was also observed in the
rice and corn continuous cropping systems. However, the other two systems showed another
type of succession. In 1994, the population of VAMF and PD showed different patterns of
fluctuations if compared with that of 1993.

The VAMF species was selected by the crops growing in different corpping systems.
Glomus mosseae was highly correlated with the planting of rice. In the rotation or corn

continuous cropping systems, Glomus geosporum, G. manihots andAcaulospora elegans were
dominant species.

Key words : Microbial flora, vesicular-arbuscular mycorrhizal fungi,
phosphate-dissolving microbes, succession.
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