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Screening of suitable dosages of microbial agents based on the growth

and physiological characteristics of baby Chinese cabbage seedlings

Yang Yansong', Zhao Xiaofeng’, Ma Shigeng', Chen Getao®, Nie Shanshan', Hui Maixia', Lu Minghui'
(1. College of Horticulture, Northwest A&F University, Yangling 712100, Shaanxi, China, 2. Baoji Agricultural Technology Extension
Service Center, Baoji 721001, Shaanxi, China)

Abstract: To investigate the growth-promoting effects of novel biofertilizer microbial agents on crops and provide a basis
for their large-scale application, this study selected seven different microbial agents. By comparing the effects of different
concentrations of these agents on the growth of baby Chinese cabbage seedlings, the most suitable application concentra-
tion at the seedling stage was determined. The results showed that the high concentration treatments of arbuscular mycor-
rhizal fungi [T1C and T2C(10% substrate dosage)] yielded the best effects on seedling biomass, photosynthetic capacity,
and root development. The medium concentration treatments of actinomycetes [T3B and T4B (750-fold dilution)] signifi-
cantly improved seedling biomass and root morphology. The high concentration treatments of EM bacteria [T5C (50-fold
dilution)], Trichoderma harzianum [T6C (800-fold dilution)], Bacillus subtilis [T7C (800-fold dilution)] promoted seed-
ling growth, photosynthesis, and root development. In summary, the application of medium and high concentrations of the
tested microbial agents significantly promoted the growth of baby Chinese cabbage seedlings. These results provide an im-
portant references for determining the optimal application strategies of different microbial agents and their appropriate
concentrations in the cultivation of baby Chinese cabbage seedlings.

Key words: Baby Chinese cabbage; Microbial agent; Seedling growth; Strong seedlings
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Table 1 Effects of different concentrations of Glomus claroideum on the biomass of baby Chinese cabbage seedlings
b Aboveground HbF ¥ Underground
oL i . P . ﬁ{;ﬁ;; ; T ﬁi;gj ; TR
Treatment Plant height/cm  Plant width/cm a N )
Fresh mass/g Dry mass/g Fresh mass/g Dry mass/g
CKl1 6.3£0.6 ¢ 8.7£1.0c 1.53£0.05d 0.084+0.001 d 0.09+0.01 ¢ 0.012+0.003 ¢
T1A 6.7£0.3 ¢ 9.240.3 be 2.71+0.01 ¢ 0.170+0.001 ¢ 0.10+0.01 ¢ 0.011+0.001 ¢
T1B 7.5+0.3 b 9.840.2 ab 3.04+0.01 b 0.180+0.001 b 0.11£0.01 b 0.017+0.001 b
TI1C 8.5+0.3 a 10.7+0.3 a 3.61+0.02 a 0.201+0.002 a 0.17+0.01 a 0.032+0.005 a

TE: FA BT R A E NS FRARERAE 0.05 K P EREE. T,

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. The same below.
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Note: Different lowercase letters indicate significant difference at 0.05 level. The same below.
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Table 2 Effects of different concentrations of Rhizopus oryzae on the biomass of baby Chinese cabbage seedlings

bR Underground

i J5i & Fresh mass/g i & Dry mass/g

AR iR WRIE Hb |3 Aboveground

Treatment Plant height/cm Plant width/em i ii & Fresh mass/g “T-Jfi T Dry mass/g
CK2 6.5+£0.6 ¢ 8.7+0.8 ¢ 1.54+0.15d

T2A 6.840.2 b 9.240.2 be 4.86+0.01 b

T2B 6.840.3 b 9.7+0.2 ab 3.10£0.01 ¢

T2C 7.4+0.2 a 10.2+0.2 a 6.32+£0.01 a

0.084+0.009 d 0.09+0.01 d 0.009+0.001 d
0.202+0.002 ¢ 0.26+0.01 b 0.012+0.001 ¢
0.242+0.002 b 0.18+0.01 ¢ 0.022+0.001 b
0.351+0.002 a 0.40+0.01 a 0.033+0.001 a
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Fig. 2 Effects of different concentrations of Rhizopus oryzae on growth indicators of baby Chinese cabbage seedlings
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Table 3  Effects of different concentrations of actinobacteria (mixed bacterial community) on biomass
of baby Chinese cabbage seedlings
Josai! Wi WRiE Hb_| 3 Aboveground bR ¥ Underground
Treatment Plant height/cm  Plant width/em i 5t 5 Fresh mass/g T/t fit Dry mass/g fisf J§i £ Fresh mass/g /5 & Dry mass/g
CK3 6.4+0.7 b 8.5+0.7 b 1.52+0.09 d 0.084+0.005 d 0.09+0.01 ¢ 0.012+0.001 d
T3A 6.7+0.3 ab 8.8+0.3 b 3.52+0.02 ¢ 0.193+0.004 ¢ 0.15+0.01 b 0.015+0.001 ¢
T3B 7.5¢0.3 a 9.7£0.2 a 4.56+0.03 a 0.273+0.002 a 0.24+0.01 a 0.020+0.001 b
T3C 7.1£0.3 ab 9.2+0.2 ab 4.18+0.01 b 0.230+0.007 b 0.24+0.01 a 0.022+0.001 a
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Effects of different concentrations of actinobacteria (mixed bacterial community) on growth indicators of baby
Chinese cabbage seedlings
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Table 4 Effects of different concentrations of actinobacteria (Streptomyces microflavus) on the biomass
of baby Chinese cabbage seedlings

Lb e KRR Hhi |8 Aboveground Hi ¥ Underground

Treatment Plant height/cm  Plant width/em i Jifi & Fresh mass/g T-Jifi & Dry mass/g fisf Jfi & Fresh mass/g T /fi & Dry mass/g
CK4 5.5+0.7 b 8.4+0.6 ¢ 1.53+0.061 d 0.084+0.003 d 0.094+0.004 d 0.012+0.005 d
T4A 5.8+0.3 ab 8.7+0.3 be 6.26+0.002 b 0.318+0.012 b 0.351+£0.001 b 0.031+0.006 b

T4B 6.5£0.2 a 9.7+0.2 a 6.84+0.061 a 0.348+0.001 a 0.376+0.001 a 0.037+0.005 a
T4C 6.2+0.2 ab 9.2+0.2 ab 5.05+0.052 ¢ 0.274+0.004 ¢ 0.215+0.006 ¢ 0.022+0.011 ¢
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Fig. 4 Effects of different concentrations of actinobacteria (Streptomyces microflavus) on growth indicators of baby

Chinese cabbage seedlings
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Table 5 Effects of different concentrations of EM bacteria on the biomass of baby Chinese cabbage seedlings
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Fig. 5 Effects of different concentrations of EM bacteria on growth indicators of baby Chinese cabbage seedlings
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Table 6 Effects of different concentrations of Trichoderma harzianum on biomass of baby Chinese cabbage seedlings

. B i _E# Aboveground Hb R Underground
sl P PRI provy R e e
Treatment Plant height/cm Plant width/em  ~' 7 & T SRR T
Fresh mass/g Dry mass/g Fresh mass/g Dry mass/g
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Fig. 6 Effects of different concentrations of Trichoderma harzianum on growth indicators of baby Chinese cabbage
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Table 7 Effects of different concentrations of Bacillus subtilis on the biomass of baby Chinese cabbage seedlings

Hhi 3 Aboveground Hbi R Underground
oL i . Pl . @H;EEB ) TR @;;; ) F R
Treatment Plant height/cm Plant width/cm )

Fresh mass/g Dry mass/g Fresh mass /g Dry mass/g
CK7 6.3+0.5 ¢ 8.5+0.7b 1.53+0.08 d 0.084+0.003 d 0.09+0.01 d 0.012+0.001 ¢
T7A 6.6+0.2 be 8.8£0.3 b 1.67+0.02 ¢ 0.11040.001 ¢ 0.11+0.01 ¢ 0.013£0.001 b
T7B 6.9+0.2 ab 9.4+0.2 ab 2.25+0.01 b 0.142+0.002 b 0.18+0.01 a 0.015+0.001 b
T7C 7.240.2 a 9.7+0.2 a 4.00+0.01 a 0.239+0.003 a 0.13£0.01 b 0.019+0.001 a
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Fig. 7 Effects of different concentrations of Bacillus subtilis on growth indicators of baby Chinese cabbage seedlings
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