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Effects of microbial agents on the growth of turfgrass Festuca arundinacea

and soil enzyme activity

ZHANG Meicun, CHENG Tian, DUO Li’an, ZHAO Shulan
Tianjin Key Laboratory of Animal and Plant Resistance, College-of Life Sciences, Tianjin Normal University, Tianjin 300387, China

Abstract; Turfgrass plays a vital role in‘beautifying the environment, purifying the air, conserving soil and water, and
providing recreation sites for people.” However, turfgrass growth is limited by environmental factors and management
conditions. It is well known that beneficial microbial agents can improve soil structure and nutrient status and enhance the
activity of soil enzymes, ‘theréby promoting plant growth. Three types of microbial communities, actinomycetes, Bacillus
subtilis , and Bacillus thuringiensis, play a role in promoting plant growth. Municipal solid waste ( MSW') compost consists of
a rich variety of rapid succession microbial communities, the type and population size of which depend on the composition
and content of organic matter in the compost and the interaction among the microorganisms. Microorganisms can be extracted
from MSW compost ‘and have a potentially broad application. In the present study, the aforementioned three types of
microbial ‘communities were extracted from compost, identified through morphological characteristics and staining, and then
applied. to a turfgrasssmedium. The effects of microbial agents on the growth of the turfgrass ( Festuca arundinacea) and soil
enzyme activity were investigated. The results indicated that each type of microbial agent significantly increased the plant
height , biomass, and chlorophyll content of F. arundinacea compared to the controls. On day 30 of the investigation, plant
heights were 21.9% , 18.7%, and 29.1% higher in actinomycetes-, B. subtilis-, and B. thuringiensis-inoculated plants than
their controls, respectively. The aboveground fresh and dry weights of F. arundinacea inoculated with B. subtilis increased

by 57.0% and 40.9%, respectively, compared to the control. A significant enhancement of 60.0% in belowground dry
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weight was observed in plants inoculated with B. thuringiensis. The total chlorophyll contents of F. arundinacea inoculated
with actinomycetes and B. subtilis increased by 52.3% and 36.6% , respectively, compared to their controls. Furthermore,
application of microbial agents markedly stimulated the activities of soil enzymes. In soils inoculated with actinomycetes, B.
subtilis, and B. thuringiensis, the urease activity increased by 8.38-, 2.77-, and 2.45-fold, respectively; the polyphenol
oxidase activity increased by 20.6-, 7.7-, and 8.4-fold, respectively; and the peroxidase activity increased by 3.3-, 4.6-,
and 4.3-fold, respectively, compared with their controls. On the basis of the results obtained, we conclude that the three
types of microbial communities derived from the compost can effectively increase soil enzyme activities, improve the micro-
ecosystem of the plant rhizosphere, and improve soil fertility and nutrient utilization, thereby promoting turfgrass growth and

improving turf quality. This study can provide a basis for the utilization of microbial agents in turf establishment.

Key Words; municipal solid waste compost; microbial agents; Festuca arundinacea; soil enzyme activities
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Table 1 Effects of microbial agents on plant height and biomass of F. arundinacea

ISt P Plant height/cm T E i |- fef i
Root DW/ Shoot FW/ Shoot DW#

Treatments , , ,

10 d 20d 30d 404 50 d (¢/%) (/%) (/%)

T Actinomycetes 9.50£0.79 17.70+0.75  20.58+0.35"" 23.62+0.51 " 24.68+0.49**  0.39+0.03"  3.64+0.12"" 0.59+0.03

X & Control 9.06+0.33 14.48+1.13  16.88+0.61 20.21+0.23 21.12+0.42 0.27+0.03 2.41£0.20 0.49+0.02

B ZETIRT I B. subtillis 9.16£0.52 16.74+0.92  20.43+0.79 " 23.96+0.12"* 25.28+0.33*"  0.39+0.03 3.69+0.13™* 0.6220.02 "~

Xf B8 Control 8.67+0.45 13.90£0.60  17.21£0.12 19.84+0.38 20.73+0.48 0.25+0.05 2.35£0.21 0.44+0.03

BBE T . , . \

7 ﬁ%@ﬂ‘@ 9.16+0.20 15.79+0.57  22.21+0.96 **  26.38+0.68 ** 27.32+0.61**  0.40+0.01 * 3.01+0.13 0.58+0.01 **

B. thuringiensis

Xf B8 Control 8.67+0.45 13.90+0.60  17.21£0.12 19.84+0.38 20.73+0.48 0.25+0:05 2.35£0.21 0.44+0.03

T R FOREFVEEL S B Z M 2255 + P < 0.05, ™ P < 0.01

5t BEAH HE, S W A B S S P N R R A BRI B EE RN (R 1), R
PRSI AL PR R T EE | b b e EE A ) F S BRSO T 44.4% (P<0.05) \51.0% (P<0.01) ; Al ZE AT R AL PR Hb | e
AT ES AT 57.0% K1 40.9% (P<0.01) ; M 95 25 4 2EAAFT I AL PRI R T 51 b 5143 b X BE38 n
T 60.0% (P<0.05) 1 31.8%( P<0.01) ,
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FERN R T FIRT 4R R a AR 43R & IR E IR, T = & 2R AT R M P R R T L
(P >0.05) .,
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Table 2  Effect of microbial agents on chlorophyll contents of F. arundinacea / (mg/g FW)

s Rl E JsUIE- S
Treatments Chlorophyll a Chlorophyll b Total chlorophyll
LT Actinomycetes 1.94£0.03 ** 0.68+0.10 2.62+0.09 **
%F B Control 1.16+0.10 0.56+0.04 1.72+0.14

Wi B ZERUFTIA B. subtillis 1.90+0.04 * 0.86+0.03 2.76+0.03 "

Xf B Control 1.36+0.15 0.66+0.07 2.02+0.21
InZ & SEAUNT A B. thuringiensis 1.72+0.07 0.81+0.03 2.52+0.10

XF B8 Control 1.36+0.15 0.66+0.07 2.02+0.21
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A TR A SRS PR XA AN IR BE e VR (18T 2) o PP 2 AR T Ak L S - SRR I 0 1
T TR R IRAY 2.10 5 (P <0.05) o A= W T 70 Ak B A - SR T V2 o T X IR (I 2) TR
TR AL B LRI R 2% B 8.38 475 (P <0.05) , A 5 25 JAT B 195 25 4 2 AT A A0 B, £ IR
I -5 HECR Bt A7 S S B T, S350 X AR Y 2.77 (P <0.01) A1 2.45 7% (P <0.05) o A&l 2 Al 2R T4
Rl R 2T B A5 25 8 2T A B, e S P UG 1 0% 0 35 T X B o SR R R AY 1.91 (P <0.05) |
1.85(P <0.01) F1 1.40 £ (P <0.05) , 3 FhislAd:= ¥ i I Ak BRAY 22 By AL BRS 1E , 23J)J2 %) BRI 20.6 (P <0.01) |
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Fig.2 Effects of microbial agents on soil enzyme activities
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