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Effects of the maize root on soil microbial flora
under different cultivation patterns

LIN Yan-bing®, XUE Quan-hong”, YAN Xia®
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Abstract: [Objective] The experiment studied the effect of maize root on soil microbial flora under dif-
ferent cultivation models. [Method) The effects of different cultivation patterns on the quantity of soil bac-
teria,fungi and actinomycetes of maize rhizosphere and bulk soil were studied by using the orientation men-
suration method in the arid and semiarid area in the northwest. [Result] Results of orientation mensuration
of two successive years showed that: (D) The mulching enhanced the difference in the number bacteria and
fungi in rhizospere and bulk soil,and increased the R/B of number of edaphon in rhizospere and bulk soil.
The average R/B of bacteria and fungi respectively were 2. 26 and 2. 28 times of conventional. But the influ-
ence of mulching was not strong on the number of actinomycetes. @ The growth and metabolism of maize
root increased the number of soil bacteria, fungi and actinomycetes. After culturing maize, the number of
soil bacteria,fungi and actinomycetes were more than that in fallow field. @Ratios of the number of bacte-
ria to fungi and the number of actinomycetes to fungi were reduced by maize root metabolizing. Mulching
enhanced the effect of reducing and increasing. But it was contrary under the supplemental irrigation. [Con-

clusion] Mulching and maize root increased obviously the number of bacteria, fungi and actinomycetes in
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maize rhizospere and enhanced the difference in the number of bacteria and fungi in maize rhizospere and

bulk soil. The metabolizing of maize root changed the ratio of bacteria, fungi and actinomycetes.
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Table 1 Nutrient properties of the tested soil samples in the maize rhizosphere and bulk soil
. _ - . = T HEK 5 i/
AHLB/ (g - kg™ D) 2R /(g kgD W/ (g kgD .
R Ao Organic matter Total N Total P pH .(mg ke™!)
Year Treatment Soil water content
WX R o B MIX R 4 B X R R4 B MIX R 4 B WX R 4 B
WL Con 14. 47 14.03 1. 38 1.29 1. 88 2.01 8.42 8.43 178.0 181.0
#hiHE ST 14. 24 12.79 1.12 1. 14 1. 83 1. 96 8.51 8. 44 182.0 190. 0
2003 K PEM 14. 31 11. 88 1. 45 1. 33 1.76 1. 84 8.25 8.42 181.0 190. 0
5 SM 15. 67 13.32 1. 27 1.11 1. 88 1. 67 8. 50 8. 40 198. 0 208.0
R BH Fallow - 12,42 - 1.18 - 1.67 — 8.50 - 163.0
WL Con 15. 34 15. 83 1.42 1.22 1.99 2.01 8.31 8. 30 159.0 159.0
b3 ST 15. 34 15. 83 1.08 1. 06 2.33 2.07 8. 31 8. 30 157.0 160. 0
2004  FH I PFM 14. 34 17.00 1. 26 1. 37 1.55 1. 67 8. 38 8. 24 162.0 175.0
T H SM 14.03 15. 87 1.19 1.08 1.59 1.53 8.39 8. 26 171.0 163.0
fKIH Fallow - 14.02 — 1.09 - 1.52 — 8.16 - 157.0
11,3 35k AN H TR RIHCZR A 19 43 25 0 5 SM). i ¥ 5 A7 ) 8 55 22 # L T it 300 kg/hm? 5 B3 iR
SRR R E A EBEEY . PDAY (mIK 1 53 (Plastic file mulch, PEM). H ¥ J5 F K47 6] 1 35 #b
R SR R MR R A BE A LA DR B R B K
1.2/ & ¥ 4 S, R B KPR 902, T 2003~
L2.1 #KB&t5eEm KB4 N EM 06 F12004-06 #F R . K 7K . 40X 4 kL /N X i FR

(Conventional , Con). #i H1 JG#E W% . 24 #h & B & FH A
J7 35 #p # (Supplemental irrigation, SI). 2003 FI
2004 4F 8 H H A #E /K 45 mm; 4 B (Straw mulch,

18 m* & IX 8 7. 847 13 #hE k.
1.2.2 x2#H%x% K%+ F4 5 F 2003 4 F
2004 4F 8 H T f) CE K il #E B0 5% 22 W5 4F 76 5 51 /7N
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Table 2 Number of soil bacteria in the maize rhizosphere and bulk

soil under different cultivation models

X10°CFU » g !

4y i . s # i Mulching Fy P 14
Year Size H#L Con Hhil SI 7% PFM i SM SE-¥ Average Average Fallow
WX R 4. 95 6. 84 13.35 8.34 10. 85 8.37
2003 Ao B 5.15 9. 36 13.81 10. 45 12.13 9.69 12.59
R/B 0. 96 0.73 0.97 0. 80 0. 89 0. 86
WX R 19.92 11.45 39. 46 22.57 31.02 23.35
2004 Ak B 14. 06 10. 09 14.91 12.13 13.52 12. 80 11. 86
R/B 1.42 1.13 2.65 1. 86 2.26 1.82
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Table 3 Number of soil fungi in maize rhizosphere and bulk soil

under different cultivation models

X 10°CFU » g !

Ay (A O o o i i Mulching T )

Year Size i B Con Hhi ST I PEM BB SM ¥ Average ¥ Average PRI Fallow
WX R 15.79 14. 30 13. 94 14. 37 14.16 14. 60 10. 11

2003 A B 17.97 11. 41 7.46 12.18 9.82 12.26
R/B 0.88 1.25 1.87 1.18 1.53 1.19
WX R 7. 80 3.35 25.78 14. 65 20. 22 12. 90 2.14

2004 4k B 3.79 2.78 4.65 3.35 4.0 3. 64
R/B 2.23 1.21 5.54 4.73 5.09 3.54
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Table 4 Number of soil actinomycetes in maize rhizosphere and bulk soil under

different cultivation models X10°CFU « g !
G BRI BE g fL Mulching 4y I
Year Media Size i 8L Con Fhie S1 Z I PFM i SM Iy Average Fallow
Average
X R 15.1 18.1 12.1 12.9 12.5 14.6
GA A B 18.5 21.3 28.9 18. 4 23.7 21. 8 11.1
2003 R/B 0.82 0.85 0.42 0.70 0.53 0.67
X R 16. 4 18.3 20. 2 14.9 17.55 17. 5
SDSA o B 17.9 19.5 42.3 18.5 30. 4 24.6 23.4
R/B 0.92 0. 94 0.48 0.81 0.58 0.71
X R 24.0 34.9 25.2 25. 4 25.3 27.4
GA o B 19.2 20. 0 19.9 22.9 21.4 20.5 14.5
po01 R/B 1.25 1.75 1.27 1.11 1.18 1.34
X R 27.7 33.3 25.3 24.9 25.2 27. 8
SDSA A B 21.0 23.8 22.5 30.0 26.3 24.3 20. 2
R/B 1.32 1. 40 1.12 0.83 0. 96 1.14
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Table 5 Effect of maize root on soil microorganisms population
AR 43 RIX R R4 B A%
Year Treatment Ba/F Ba/A A/F Ba/F Ba/A A/F Ba/F Ba/A A/F
HH Con 310 3.3 96 290 2.8 103 9.4 17.8 —7.1
*hitE ST 480 3.8 127 820 4.4 187 —41.7 —14.0 —32.2
2003 7 PEM 960 11.0 87 1 850 4.8 387 —48.3 130.9 —77.6
7 SM 580 6.5 90 860 5.7 151 —32.4 13.8 —40.6
- Average 600 6.2 100 100 4.4 210 —28.3 37.1 —39.4
L Con 2 550 8.3 308 3710 7.3 507 —31.2 13.3 —39.3
#hiE ST 3420 3.3 1042 3630 5.0 719 —5.8 —35.0 44. 8
2004 I PFM 1530 15.7 98 3 210 7.5 428 —52.3 109.0 —77.2
7 SM 1 540 8.9 173 3620 5.3 684 —57.5 67.8 —74.6
SE Average 2 300 9.1 410 3 500 6.3 580 —36.7 38.8 —36.6

TE A/ %=X — 50 /441X 1005,

Note: A/ % =[ (Rhizosphere soil—Bulk soil) /Bulk soil ] X 100%.
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