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Effects of Trichoderma harzianum on microorganisms and enzymatic

activities in rhizosphere soil during rice seedling stage
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(1. College of agronomy, Heilongjiang Bayi Agricultural University , Daqing , Heilongjiang 163319, China;
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Abstract: The role of Trichoderma harzianum in regulating soil enzymatic activities and soil microbial community

were studied by using a pot seeding experiment. The results showed that 7. harzianum could effectively regulated soil

microbial community in rhizosphere soil during rice seedling stage, however, it produced different effects on bacteria,

fungi and actinomycete. In the 28th day after sowing, the amount of bacteria and actinomycete under inoculation treat-

ment was increased by 50.70% and 48.56% , respectively, but the amount of fungi was reduced by 16.15% , compared

with those under control; moreover, the amount of T. harzianum under inoculation treatment was 138.46% more than

that in the sowing day. T. harzianum could also improve the activities of urease, phosphatase and invertase, which were

increased by 8.55% , 18.31% and 49.61% , respectively, under inoculation treatment. These results showed that T'.

harzianum had the ability to improve soil micro-ecological environment.
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Fig.1  Colonization of T'. harzianum in rhizosphere

soil during rice seedling stage
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Table 1 Effect of T. harzianum on culturable microorganisms in rhizosphere soil during rice seedling stage
TR/ (10° chu-g™!) FH/(10° cfurg™) TR/ (10° cfurg™!)
%Dfi ZTEI/ d Bacteria Fungi Actinomycete
cowing R W WKE/% R W R % R AEE HRR/%
Inoculation CK Increase rate  Inoculation CK Increase rate  Inoculation CK Increase rate
0 2.62£0.21 2.54%0.18  3.15a  7.83+0.67 7.86+0.56 -0.38bc 15.46=1.13 15.62+1.05 -1.02a
7 3.61+0.23 3.12+0.35 15.71b  9.03£0.89 8.62+0.61 4.76c 18.95+1.37 17.23+1.61 9.98 b
14 3.95:0.32 3.42+0.26 15.49b  12.95+0.95 11.58+0.87 11.8d  20.35+1.76 18.54=1.27  9.76 b
21 4.73£0.48 3.7420.33 26.47c  12.25+1.05 12.98+1.10 -5.62b 22.63+1.21 16.53+1.22  36.90c
28 6.48+0.45 4.30£0.37 50.70d  11.84+1.12 14.12+0.86 -16.15a 24.78+1.44 16.68+1.34  48.56d
ARV NG FREFRIR 0.01 KOF 122 572 W35
Note: Different small letters represent the significance at P <0.01.
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Fig.2 Effect of T. harzianum on soil urease activity
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Fig.3 Effect of T. harzianum on soil invertase activity
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Fig.4 Effect of T. harzianum on soil alkaline phosphatase activity
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Fig.5 Effect of T. harzianum on soil cellulase activity
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Table 2 Correlation between enzymatic activity and microbial number under different treatments

o FEFP AL 3 Tnoculation %I CK
LR — : - :

Soil microbial i REREEG  GRIEBEERER  LFMERDE IR Bt BEMERE  BRUEBRIREE  LTERE
Urease Invertase Phosphatase Cellulase Urease Invertase Phosphatase Cellulase

2 Bacteria 0.949" "~ 0.836" 0.811" -0.500 0.952" " 0.358 0.714" 0.822"

H A Fungi 0.932" " 0.918" * 0.59 -0.190 0.984" 0.448 0.688 0.855"

TR Actinomycete 0.961" " 0.919%* 0.676 -0.342 0.166 0.356 0.334 0.135

WERAREE T. harzianum 0.989" "~ 0.969° " 0.581 -0.448 0.562 0.532 0.410 0.246

T+ SR8 1R LS DU E RN SCIETE P <0.05 SR B FIRF, « » FOR LIERHE M5 HIERUE Y AR GYETE P <0.01 SA 2R

BEKF-

Note: * means significant correlation at P <0.05; * % means significant correlation at P <0.01.
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