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Abstract: In order to research the effects of different control measures on soil microbial diversity by Biolog, the greenhouse soils of cucumber
cultivated in Shouguang City, Shandong Prorince were collected and the relationship between the soils and yield and quality of cucumber was
investigated. The results showed that, the average well color development (A W CD) of returning straw to field (RS) was the highest and that
of no fertilizer (CK) was the lowest. The activity of microbe was vigorous at the time of cultivation of 72 h and A WCD of treatments ranged

from 0.494 to 0.881. AWCD of RS was 1.3 times than that of conventional fertilization (CF ) and the difference reached significant level at the
moment. However, A WCD of drip irrigation (DI) was lower slightly than that of CF. Soil microbial diversity changed in different treatments.

CF had the lowest Shannon index (H ) and Substrate evenness (E ), but these two indices increased significantly through the application of RS

and DI. Principal component analysis showed that carbon utilization by soil microbial communities also changed in different treatments. RS

concentrated in the positive direction of the first principal component and the score coefficients ranged from 4.91 to 5.50. Conversely, others

concentrated in the negative direction and the score coefficients ranged from —3.26 to —0.18. Compared with CF, cucumber yield and quality

of RS and DI treatments had no significant changes. Simpson’s dominance (Ds ) and Substrate richness (S) were positively correlated with cu—
cumber yield, Ve and soluble sugar content. Comprehensive consideration, RS was more helpful to improve the soil micro—ecological envrion—
ment than DI. Therefore, future research of RS is necessary for sustainable development of installation agriculture.
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Figure 1 AW CD changes with incubation time of different treatments
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Table 1 Diversity indices for soil microbial communities

g DR RJERRHC RBMEREC BORRUNE
BRCH) (B) (Ds)  RIEEARH(S)

CK 2.95+0.13a 1.00£0.04a 0.933+0.01b  17.33x1.53¢
CF 2.34+0.11b 0.81£0.02b  0.935+0.00ab  17.67+1.15¢
RS 3.16+0.04a 0.97+0.01a 0.952+0.00a  26.33+1.53a
DI 3.01+0.05a 0.97+£0.02a  0.942+0.00ab  22.67+2.52b

TER—F AR/ NG F B R 225 3% (P<0.05) . Fllo
Note: Different lowercase letters in the same column mean significant

difference( P<0.05). The same below.
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Figure 2 Principal components analysis for carbon utilization of

soil microbial communities in different treatments
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Table 2 The scores of principal components for different treatments

Qb PC1 pPC2 LEATS4Y
CK -2.48+0.77¢ -2.31+0.90b -1.17£0.36¢
CF -1.82+0.46bc 1.83+0.20a -0.36+0.17¢
RS 5.21+0.30a -0.30+3.01ab 1.72+0.40a
DI -0.92+0.87b 0.78+0.50ab -0.20+0.25b
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Table 3 The yield and fruit nutrient quality in different treatments

W TREEER Ve G
kg+667 m e kg mg-100 g mg-kg

CK 3325.32+283.27b 4.21x045b  4.71+0.32b  38.81+2.60b

CF  9274.08+11593a 6.86+0.36a  7.15£0.80a  50.24+2.33a

RS 9337.66+85.69a 6.81x1.08a  8.24+0.17a 46.72+6.64ab

DI 9 195.88+143.46a 6.12+0.52a  8.08+0.34a 51.93xl.1la
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Table 4 The correlation between soil microbial diversity index

with cucumber yield and fruit quality

WIS BRI ERE RS mIRFITE

oA S (B) (D) BEHEARHCS)
iy -0.160 -0.485 0.431 0.545 *
AR SR -0.186 -0.531 * 0.535 * 0.496 *
Ve & 0.120 -0.209 0.575 * 0.692
iR &8 -0.209 -0.439 0.224 0.328

#(Note ) :n=16, “*”: P<0.05; “**” . P<0.01,
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