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Effects of different microbial agents on substrate enzyme activities and tomato yield and
quality. HOU Le-mei, MENG Rui-qing, NIE Lan-chun, QI Ying-bin ( College of Horticuliure,
Agricultural University of Hebei, Baoding 071000, Hebei, China).

Abstract: Chicken manure substrate (fermented chicken manure : fermented corn stalk :river sand =
3.4.3) and cattle manure substrate (fermented cattle manure : fermented corn stalk : river sand =
3.4.3) were used to study the effects of microbial agents ( ‘ Difulai’ , enzyme microorganism, EM
bacteria, Bacillus subtilis, and agricultural microbial agent) on substrate enzyme activities and to-
mato yield and quality. The results showed that the activities of urease, invertase and alkaline phos-
phatase in both two substrates all significantly increased at 40 d and 60 d after microbial agent addi-
tion. The growth, yield and vitamin C content of tomato were higher than those of control. Among
the microbial agents, ‘Difulai’ showed the best effect in both two substrates. Plant yield increased by
14.7% and 40.0% , tomato vitamin C content increased by 22.2% and 39.7% respectively in chicken
manure and cattle manure substrate with  Difulai’ addition. Yield and vitamin C content of tomato
plant in chicken manure substrate without microbial agent addition were higher than that in cattle ma-

nure substrate, while there was no significant difference in two substrates with ‘ Difulai’ addition.

Key words: microbial agent; substrate enzyme activity; tomato; yield; quality.
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Table 1 Effects of adding different microbial agents to chicken manure substrates on substrate enzyme activities

Jiti 8] (DGR BlEUES i g HEAHE P AR it i S AL Al
Application time Type of microbial Urease Invertase Alkaline phosphatase Calatase
(d) agent (mg-g' -d") (mg-g'-d') (mg-g'-d"') (mg-g'-20min")
20 HiARE Difulai 1.58+0.05b 5.86=0.10c 2.04+0.05a 1.99+0.01a
EM B EM bacteria 1.44£0.07¢ 8.03+£0.05b 1.99+0.03a 1.99+0.01a
A FZEFFT A Bacillus subtilis 1.63+0.04ab 10.44+0.60a 1.88+0.00b 1.96+0.00a
% Z I Enzyme microorganism 1.69+0.04a 3.77+0.30d 1.87+0.09b 1.94+0.01a
A A E Agricultural microbial agent 1.47+0.04c 5.40+0.14c 1.62+0.04c 1.97+0.00a
X8 CK 1.39+0.03¢ 3.67+0.10d 1.55+0.01¢ 1.99+0.03a
40 HoAE K Difulai 1.43+0.06a 11.85+0.08a 3.62+0.12a 2.01+0.03a
EM B EM bacteria 1.11£0.06¢ 10.83+0.17b 2.67+0.08¢c 2.00£0.00a
M5 2E T Bacillus subrilis 1.28£0.06b 11.83+0.19a 2.94+0.08b 1.99+0.02a
&R Enzyme microorganism 1.31+0.03b 10.64+0.20b 2.24+0.00e 1.96+0.02a
A AP Agricultural microbial agent 0.89+0.05d 10.52+0.23b 2.46+0.11d 1.97+0.03a
XTHR CK 0.65+0.03e 6.91+0.16¢ 1.50+0.09f 1.97£0.03a
60 HiARE Difulai 2.0420.18a 10.89+0.35b 1.26+0.04b 1.62+0.11b
EM B EM bacteria 1.41+0.06c 11.26+0.30a 1.34+0.06b 1.85+0.00a
M ZEAATBE Bacillus subtilis 1.54+0.11bc 9.04+0.41c 1.42+0.06b 1.48+0.07¢
LR Enzyme microorganism 1.66+0.09h 7.16+0.24d 2.20+0.02a 1.67+0.04bh
A FH A T Agricultural microbial agent 1.590.10b 9.33+0.17¢ 1.40£0.02b 1.64x0.07b
X R CK 1.00+0.05d 6.61+0.35¢ 1.06+0.04¢ 1.51£0.00¢

F R RIPARING AR R AR Ab B A] 22 5 53 ( P<0.05) Different small letters in the same column meant significant difference among treatments at
0.05 level. F[f] The same below.
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Table 2 Effects of adding different microbial agents to cattle manure substrates on substrate enzyme activities

Jite FH s ) (DR pilEES b it HEAH R I W R FURER ()
Application Type of microbial Urease Invertase Alkaline phosphatase Calatase
time (d) agent (mg-g'+d?) (mg-g'-d') (mg-g'-d') (mg-g'-20mn")
20 HufFk Difulai 4.91+0.06a 9.95+0.36¢ 2.17+0.06e 2.00£0.01a
EM B EM bacteria 3.99+0.05b 7.45+0.68d 3.26+0.08a 2.00+0.00a
M B ZE AT B Bacillus subtilis 3.97+0.05b 10.07+0.31b 2.34+0.08d 2.00+0.02a
% B Enzyme microorganism 3.99+0.06b 14.38+0.55a 2.48+0.13¢ 2.01+£0.00a
A A7) Agricultural microbial agent 3.60+0.04¢ 7.89+0.18d 2.69+0.04b 2.00+0.03a
Xf R CK 2.91+0.04d 4.49+0.51e 1.83+0.02f 2.00+0.01a
40 HoAEK Difulai 3.39+0.04a 14.98+0.15a 2.66+0.07a 2.01£0.01a
EM B EM bacteria 2.98+0.03¢ 11.44+0.17d 2.23+0.12b 1.98+0.04a
A FZEFRT A Bacillus subtilis 3.21+0.06b 12.93+0.20b 2.37+0.08b 2.00+0.01a
[lE7s] Enzyme microorganism 2.27+0.05e 12.70+0.17b 2.80+0.00a 1.98+0.03a
A A Agricultural microbial agent 2.72+0.06d 12.35+0.15¢ 2.64+0.02a 2.01£0.01a
X HR CK 1.93+0.03f 8.13+0.20e 1.55£0.12¢ 2.01£0.03a
60 HiAF K Difulai 4.60+0.11b 8.40+0.21a 1.44+0.06a 1.92+0.03a
EM 1 EM bacteria 4.95+0.15a 8.39+0.29a 1.31+0.06a 2.00+0.00a
M5 2E AT Bacillus subtilis 3.83+0.13d 6.08+0.38b 0.87+0.06h 1.78+0.05h
%25 B Enzyme microorganism 3.62+0.23e 8.44+0.31a 1.02+0.02b 1.92+0.00a
g F A M Agricultural microbial agent 4.37+0.12¢ 8.46+0.23a 1.37+0.04a 1.92+0.04a
XTHR CK 2.85+0.05¢ 4.69+0.22¢ 0.55+0.04¢c 1.77+0.08b

WC 5 B R B i Tt B AR R AR AR B T R BN Y R BT i e, 30 HE KRG
CK AR AR T R Rt B 5 T CKT I, 3 14.7% 11.9%F1 11.9% , LU R E8 A 55 2E kT 3 A
FEr P ISR A P s R 8 r] e T A AR P BRI, 430 H CK HE I 9.6% F1 8.5%.
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Table 3 Effects of adding different microbial agents to chicken manure substrates on tomato growth and yield

(DGR Bl LS B E-vil R BORMAC EBORMSE MR b L1 N
Type of microbial Plant Stem Number Maximum Maximum Root dry PR Plant
agent height diameter of leaves leaf length leaf width mass Shoot dry yield
(em) (em) (em) (em) (g) mass (kg) (kg)
H K 155.41+ 11.08+ 21.85+ 46.29+ 43.18% 10.72+ 091+ 2.03+
Difulai 3.72ab 0.61a 0.75a 2.23b 2.67ab 0.44a 0.0la 0.05a
EM & 158.13+ 10.87+ 21.74+ 50.39+ 45.00+ 10.40+ 0.89+ 1.98+
EM bacteria 3.96a 0.50a 0.79ab 2.71a 2.70a 0.51ab 0.01b 0.04ab
A B ZE AT R 150.24+ 10.46+ 21.62+ 46.11+ 43.50+ 10.26+ 0.88+ 1.92+
Bacillus subtilis 5.87b 0.66b 0.71ab 2.71b 2.42a 0.30ab 0.01b 0.05b
P T 150.57+ 11.10+ 21.62+ 47.06x 44.00+ 10.28+ 0.88+ 1.94+
Enzyme microorganism 5.59h 0.62a 0.51ab 2.55b 2.77a 0.59ab 0.01b 0.05b
AR 149.51+ 10.21+ 21.28+ 46.99+ 42.48+ 10.38+ 0.92+ 1.98+
Agricultural microbial agent 3.72b 0.66b 0.73b 2.37b 2.26ab 0.40ab 0.01a 0.05ab
payilst 13547+ 9.53% 20.59+ 4473+ 40.88+ 10.09+ 0.78+ 1.77+
CK 4.44c 0.37c 0.74c 2.25b 2.14b 0.19b 0.0lc 0.05¢
x4 FEBRAERPIMARRMEYEFNEMNERKMN=ENHIT
Table 4 Effects of adding different microbial agents to cattle manure substrates on tomato growth and yield
AEPTE IR PR E Vil LR BRI RRMSE TR b - L i
Type of microbial Plant Stem Number Maximum Maximum Root Tt Plant
agent height diameter of leaves leaf length leaf width dry mass Shoot dry yield
(em) (em) (em) (em) (&)  mass(ke)  (kg)
HiAE R 157.25+ 10.44+ 22.53+ 50.14+ 47.23+ 10.73+ 0.92+ 2.10x
Difulai 6.26a 0.73b 0.88a 2.60ab 2.55ab 0.51a 0.01a 0.06a
EM B 155.69+ 10.42+ 22.06+ 47.36+ 43.90+ 10.50+ 0.89+ 1.99+
EM bacteria 7.47a 0.71b 0.87ab 2.94cd 2.57¢ 0.46a 0.01b 0.05b
M2 AOUAT 156.27+ 10.99+ 21.35¢ 50.83+ 48.64+ 1061+ 0.91x 2.03x
Bacillus subtilis 6.28a 0.61a 0.67¢ 2.28a 1.91a 0.46a 0.01a 0.04b
[ ys] 146.63+ 11.16+ 2131+ 48.71+ 46.31+ 10.27+ 0.88+ 1.97+
Enzyme microorganism 3.07b 0.36a 0.62¢ 2.27be 2.32b 0.41a 0.01b 0.05b
A U ) 153.88=+ 10.78= 21.65x 50.00+ 46.53+ 10.24+ 0.88x 1.98+
Agricultural microbial agent 5.50a 0.45ab 0.67bc 2.31ab 2.14b 0.49a 0.01b 0.04b
Xt HE 134.07=+ 9.60 19.14x 46.42+ 40.69+ 9.13+ 0.64+ 1.50+
CK 3.67c 0.42¢ 0.77d 2.81d 2.06d 0.46b 0.01c 0.05¢
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Table 5 Effects of adding different microbial agents to chicken manure substrates on tomato quality

DGR7L Rl EES AR APLRR BHIR L AEFECEHE
Type of microbial Soluble sugar Organic acid Sugar acid Vitamin C content
agent content (%) content (% ) ratio (mg - 100 g™1)
HitE kK Difulai 2.51£0.08bc 0.27+0.00b 9.35+0.31 22.00+0.50a
EM B EM bacteria 2.43+0.08¢c 0.31+0.02a 7.78+0.24 21.00+0.50a
Wi ZEHAT I Bacillus subtilis 2.73+0.06a 0.30+0.00ab 9.13+0.18 21.67+0.29a
BEERE Enzyme microorganism 2.63+0.13ab 0.33+0.02a 8.11+0.30 19.67+0.58b
A AT Agricultural microbial agent 2.38+0.07¢ 0.34+0.03a 7.17£0.93 21.00+0.50a
X} HR CK 2.42+0.03¢ 0.34+0.03a 7.75+0.69 18.00+0.00¢
F 6 HFEETE BRI E R A 4 7 2 A R A

Table 6 Effects of adding different microbial agents to cattle manure substrates on tomato quality

[CGR7IRillHES AR R AU & BEIR L HAERCHE
Type of microbial Soluble sugar Organic acid Sugar acid Vitamin C content
agent content (%) content (% ) ratio (mg+ 100 g™")
HiAE R Difulai 2.54+0.05a 0.25+0.04bc 10.56+2.04 21.00+1.00a
EM B EM bacteria 2.63+£0.01a 0.29+0.02ab 9.10+0.60 18.67+0.58b
AL ZEAAT I Bacillus subtilis 2.33+0.03b 0.22+0.02¢ 9.72+0.81 17.83+0.76b
iz Z Enzyme microorganism 2.28+0.11b 0.21+0.02¢ 10.81+0.84 16.33+0.29¢

g T A B FE Agricultural microbial agent 2.50+0.07a 0.31+0.02a 8.03+0.62 18.83+0.76b
X CK 2.34+0.08b 0.30+0.00a 7.26+0.27 15.03+1.00d
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