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Variation of Soil Microbial Populations and Relationships Between
Microbial Factors and Soil Nutrients in Cover Cropping System of
Vineyard
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Abstract Three such cover crops two perennial legumes (white clover and alfalfa) and a perennial
gramineous grass tall fescue were sown inter-row in Cabernet sauvignon vineyard with clean tillage as
the control. The effects of cover cropping on microbial populations soil nutrient contents and their
relationships were studied. The results showed that soil microbial quantities in cover cropping treatments
were increased among which azotobacter and cellulose-decomposing and bacteria microorganisms
increased by 223.4% 83.4% and 68.1% respectively but only slightly changing for actinomyces
compared with bare soil control the soil from white clover and alfalfa plots showed higher quantities of
microbial populations than tall fescue polt and significant differences were observed between the two

cover crop treatments and the control except actinomyces . Also it indicated that cover crop treatments
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had higher soil organic matter content but reduced available P and total P. For white clover and alfalfa
treatments the contents of soil hydrolyzable N total N available K increased evidently while decreased
for tall fescue treatment. All kinds of soil nutrients showed significant or very significant position
correlations with soil microorganism factors except that soil available P were no significant correlations
with fungi and azotobacter. Path analysis indicated that in the vineyard intercropping system soil
cellulose-decomposing microorganisms was the main factor affecting the accumulation of soil organic
matter soil actinomyces was the most important factor affecting soil total N hydrolyzable N total P
available P and available K.
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\itis vinifera L. ) " Cabernet Sauvignon 2003 3
Imx1.5m Trifolium repens '’ Haifa
Festuca arundincea " Finelawn Medicago sativa " Algunjin
2005
12
33°17' 107°04 514m 2163.8h 220d
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0.72 g - kg™ 44.5 mg - kg 7.8 mg - kg 120.4 mg - kg™

11.13g-kg' pH 8.34 1.45g-cm”
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1985 N N P P
K K pH 1:1
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Excel DPS7.55
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0~20cm 20 ~40 cm
1 0~40cm
Table 1 The effect of cover crops on soil microbial quantity of 0— 40 cm depth in vineyard /o ox10*- gt
[em Cellulose-d i
Treatment Soil layer Bacteria Fungi Actinomyces  Azotobacter clutose-decomposing
microorganisms
0~20 26014.97 A 6.60 A 311.05 A 338.83 A 4.79 A
T. repens 20 ~ 40 3710.17 B 2.10B 54.16 B 47.00 B 2.70 B
Average 14862.57 a 435D 182.61 ab 192.92 a 3.74a
0~20 18626.16 A 511 A 225.06 A 173.06 A 4.69 A
F. arundincea 20 ~ 40 3372.84 B 2.74B 34.63 B 42.32B 2.02B
Average 10999.50 b 3.92be 129.85b 107.69 b 336a
0~20 3157223 A 8.45 A 375.60 A 282.76 A 4.69 A
M. sativa 20 ~ 40 2076.23 B 474 B 3432 B 46.10 B 2.02B
Average 16824.23 a 6.60 a 204.96 a 164.43 a 330a
0~20 1454943 A 4.84 A 305.81 A 7142 A 2.76 A
Control 20 ~ 40 2381.45B 245B 4145B 2445 B 1.02B
Average 8465.44 b 3.64c 173.63 ab 4794 ¢ 1.89b
P <0.05 P <0.05

Note Values with different lowercase letters are significantly different among different treatments at P < 0.05 Values with different capital

letters are significantly different among different treatments at P < 0.05. The same below.
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90%
0 ~40 cm
124.6% ~ 302.4% 223.4%
74.6% ~ 97.9% 83.4% 29.9% ~ 98.7%
68.1% 3
2.2
2
K P N 0~20cm 20 ~40 cm
pH
0~ 40 cm
N N K
N N 3 P P
P
K P <0.05
17.1% 14.5%
pH
2 0~ 40cm
Table2 Theeffectsof cover cropson soil nutrient content of 0— 40 cm depth in vineyard
e mgi/g" P/ K/ N/ P/ K/ /
. pH mg - kg’ mg - kg’ g ke g k' g ke g ke
Treatment Soil layer Eydrolyzable Available P Available K Total N Total P Total K Organic matter
0~20 8.05 A 50.18 A 921 A 137.50 A 0.82 A 0.73 A 20.10 A 1248 A
T. repens 20 ~ 40 8.17 A 3483 B 481 B 104.50 B 0.68 B 0.63B 20.08 A 9.64B
8.11a 4250 a 7.01b 121.00 a 0.75a 0.68 a 20.09 a 11.06 a
Average
0~20 8.18 A 3333 A 13.39 A 115.50 A 0.63 A 0.74 A 19.45 A 12.57 A
F 20 ~ 40 8.18 A 24.18 B 7.51B 92.75B 0.48B 0.69 A 19.58 A 9.21B
arundincea 8.18a 28.75 ¢ 1045 a 104.13 b 0.56 ¢ 0.71a 19.51a 10.89 a
Average
0~20 8.14 A 51.00 A 7.62 A 139.25 A 0.84 A 0.71 A 20.15 A 12.64 A
M. sativa 20~40 827 A 30.50B 346B 106.00 B 0.64 B 0.63B 20.05 A 9.97B
821a 40.75 a 5.54c¢ 122.63 a 0.74 a 0.67 a 20.10 a 1131 a
Average
0~20 8.17A 4198 A 13.59 A 119.75 A 0.75 A 0.76 A 20.25 A 11.22 A
Control 20 ~ 40 8.18 A 28.63 B 795B 98.50 B 0.58 B 0.69 A 19.50B 8.09B
8.18a 35.30b 10.77 a 109.13 b 0.66 b 0.73 a 19.88 a 9.66 b

Average
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Table3 Pearson correlation coefficient between soil microbial quantity and soil nutrient content

N N p P K K
Correlation factor pH Organic Total N Hydrolyzable Total P Available Total K Available
matter N P K
Bacteria — 0.764**  0.881** 0.853** 0.905%* 0.769** 0.644* 0.031 0.951%**
Fungi - 0.575 0.904** 0.926** 0.922%* 0.697* 0.535 0.037 0.947%*
Actinomyces — 0.727**  0.880%* 0.881** 0.920%** 0.839%* 0.734%** 0.099 0.942%*
Azotobacter — 0.822%*  0.840%* 0.815%* 0.871** 0.670* 0.534 0.004 0.925%*
— 0.753**  0.947** 0.853%* 0.881%* 0.805%* 0.678** - 0.102 0.886**
Cellulose-decomposing
microorganisms
K P 0.01 * P 0.05 r0.05=0.5760 r0;=0.7079

Note ** indicates that correlation is significant at the P 0.01 level and * indicates that correlation is significant at the P 0.05 level. The
same below. Critical value r(0s=0.5760 r(¢;=0.7079.
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4 A N B N C P D P E K F
Table4 Path coefficients of soil microbial quantity to soil organic matter A soil total N B hydrolyzableN C
total P D availableP E and availableK F content
Soil Correlation factor xu—y peimd’) BY Ya—Yy XY Determination ~ Sum of indirect
nutrient coeffcient path coefficient
A 1 ( Bacteria) — 1.328 0.426 0.612 0.191 0.980 1.763 2.209
1 ( Fungi) - 1.209 0.468 0.571 0.174 0.900 0.219 0.435
% ( Actinomycetes) ~ — 1.282 0.422 0.634 0.174 0.933 0.401 0.247
% ( Azotobacter) - 1.263 0.406 0.549 0.200 0.948 0.040 0.639
xs ( — 1.249 0.405 0.567 0.182 1.042 1.085 - 0.095
Cellulose-decomposing
microorganisms)
B % ( Bacteria) — 1.939 0.645 1.139 0.594 0.414 3.761 2.792
1 ( Fungi) — 1.766 0.709 1.063 0.541 0.381 0.502 0.218
1 ( Actinomycetes) ~ — 1.872 0.638 1.180 0.541 0.395 1.391 - 0.299
% ( Azotobacter) — 1.845 0.614 1.022 0.624 0.401 0.390 0.191
x5 ( - 1.825 0.612 1.057 0.568 0.440 0.194 0.413
Cellulose-decomposing
microorganisms)
C 1 ( Bacteria) — 1.440 0.387 1.070 0.644 0.245 2.074 2.345
% ( Fungi) - 1312 0.425 0.998 0.586 0.225 0.180 0.498
% ( Actinomycetes) ~ — 1.390 0.383 1.108 0.587 0.233 1.227 - 0.188
x4 ( Azotobacter) - 1371 0.368 0.960 0.677 0.237 0.459 0.194
x5 ( — 1.355 0.367 0.992 0.617 0.260 0.068 0.621
Cellulose-decomposing
microorganisms)
D 1 ( Bacteria) — 1.804 - 0.269 1.783 0.213 0.846 3.253 2.573
% ( Fungi) — 1.642 - 0.296 1.664 0.194 0.777 0.087 0.992
% ( Actinomycetes) ~ — 1.741 — 0.266 1.847 0.194 0.805 3.411 — 1.008
2 ( Azotobacter) - 1.716 - 0.256 1.600 0.224 0.819 0.050 0.446
xs ( — 1.697 —0.255 1.655  0.204 0.899 0.808 — 0.094
Cellulose-decomposing
microorganisms)
E 1 ( Bacteria) — 1.980 - 0.563 2.124 0.233 0.830 3.922 2.624
% ( Fungi) — 1.803 - 0.618 1.982 0.212 0.762 0.382 1.153
% ( Actinomycetes) ~ — 1.912 — 0.557 2.201 0.212 0.790 4.843 — 1.467
2 ( Azotobacter) — 1.885 - 0.535 1.906 0.245 0.803 0.060 0.289
xs ( — 1.863 —0.534 1971 0223 0.882 0.778 — 0204
Cellulose-decomposing
microorganisms)
F 1 ( Bacteria) — 0.501 0.362 0.632 0.566 —0.108 0.251 1.452
% ( Fungi) — 0.456 0.397 0.590 0.515 - 0.099 0.158 0.550
% ( Actinomycetes) ~ — 0.483 0.358 0.655 0.515 —0.103 0.429 0.287
x4 ( Azotobacter) — 0476 0.344 0.567 0.595 - 0.105 0.354 0.330
x5 ( - 0471 0.343 0.586 0.542 —0.115 0.013 1.001
Cellulose-decomposing
microorganisms)
fy A B C D E F
Note The date underline was direct path coefficients ‘ y' represents dependent variable A’ B C D EandF respectively.
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