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Effect of EM on cutting growth characteristics and soil microecology
of patchouli under continuous cropping condition

ZHENG Yangbo, LI Ming, ZHANG Zihao, LI Jinghui, CAI Miao
(School of Chinese Medicine, Guangdong Pharmaceutical University/Key Laboratory of State Administration of Traditional
Chinese Medicine for Production &Development of Cantonese Medicinal Materials, Guangzhou 510000, China)

Abstract: [Objective] To alleviate reductions in yield and quality caused by continuous cropping of patchouli
(Pogostemon cablin), and explore the application potential of effective microorganisms (EM) in continuous
cropping of patchouli. [Method] We designed five treatment groups (EM were counted by volume faction):
Garden soil (control soil), continuous cropping soil, continuous cropping soil + 0.1% EM, continuous cropping
soil + 0.8% EM, and continuous cropping soil + 1.6% EM. Pot experiments were conducted to investigate
the effects of EM addition on growth characteristics and soil microecology of patchouli cuttings.

[Result] Compared with the treatment of only continuous cropping soil, the root length, plant height, fresh
weight, root activity and chlorophyll content of treatment groups with EM addition were significantly higher, the
numbers of soil bacteria and actinomycetes increased, the number of fungi decreased, and soil urease, sucrase

and polyphenol oxidase activities increased significantly. The 0.8% EM treatment had the most significant effect
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on the growth characteristics and soil microecology of patchouli cutting seedlings, and plant height, fresh

weight, root length, root activity and total chlorophyll content increased by 70.34%, 195.32%, 101.52%,

156.84% and 195.33% respectively. In the 0.8% EM treatment, the numbers of soil bacteria and actinomycetes

peaked on the 40th day of cultivation, and soil urease, sucrase and polyphenol oxidase activities also peaked on

the 40th day of cultivation, which were 81.46%, 54.26% and 137.90% higher than those in the treatment of only

continuous cropping soil. [ Conclusion] EM can effectively alleviate the problem of continuous cropping

obstacles of patchouli, and can be used as a good additive in the continuous cropping of patchouli.

Key words: Pogostemon cablin; effective microorganisms; continuous cropping; cutting seedling; growth

characteristic; soil microecology
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Table 1 Ratios of different culture substrates

WEL o (EME)/% HHEt
Treatment EM content Cultivation soil
CK 0 I 1= Garden soil
0% EM 0 # 7 1 Continuous cropping soil
0.1% EM 0.1 7 1 Continuous cropping soil
0.8% EM 0.8 H 7 1 Continuous cropping soil
1.6% EM 1.6 i #£ 1= Continuous cropping soil
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Table 2 Effect of EM treatment on agronomic traits of Pogostemon cablin cutting seedlings

A Kk /em i 5 /g A /em ARG S1/(mg-g'-h™") w(R M4 E)/(mg-g™)
Treatment Plant height Fresh weight Root length Root vitality Total chlorophyll content
CK 16.10+3.15a 9.86+0.98¢c 10.174£2.01a 2.16£0.12a 2.38+0.12a
0% EM 11.80+2.87b 5.34+0.59d 6.60+3.54b 0.95+0.17¢ 1.07+£0.21b
0.1% EM 14.45+£2.01a 9.83+0.57¢ 9.16+3.67a 1.36+0.24b 2.33£0.20a
0.8% EM 20.10+3.90a 15.77+£0.97a 13.30+4.11a 2.44+0.14a 3.16+0.12a
1.6% EM 17.00+3.21a 13.06+0.65b 11.80+3.97a 2.37+0.30a 2.76+0.17a

1) B3 848 49 R BB F AT £ 7 3% (P<0.05,LSD %)

1) Different lowercase letters in the same column indicate significant difference (P<0.05, LSD test)
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Table 3 Effect of EM treatment on the microbial population inrhizosphere soil of Pogostemon cablin cutting seedlings

EE Qb typn/d Treatment time
Microorganism Treatment 0 20 40 60
A (<10 cfu-g ™) CK 2.03+0.08b 2.15+0.05¢ 2.25+0.04b 2.20+0.07b
Bacteria 0% EM 1.1620.05¢ 1.28+0.03¢ 1.45+0.04¢ 1.44+0.03¢
0.1% EM 1.84+0.07d 1.95+0.04d 2.19+0.03¢ 2.0620.05¢
0.8% EM 1.93+0.06¢ 2.69+0.05b 3.30+0.04a 2.93+0.04a
1.6% EM 2.14+0.04a 2.95+0.06a 2.13+0.05d 1.80+0.03d
FF(x10" cfurg™) CK 5.61+0.50e 6.25+0.43¢ 6.82+0.70¢ 6.91+0.44e
Fungus 0% EM 8.06+0.49b 9.48+0.63a 11.7+0.54a 12.4+0.49b
0.1% EM 7.55+0.32d 9.33+0.49¢ 9.93+0.43¢ 13.0+0.32a
0.8% EM 7.93+0.42¢ 8.3740.45d 8.66+0.44d 9.07+0.42d
1.6% EM 8.37+0.41a 9.41+0.39b 10.120.70b 10.6+0.49¢
JBE R (><10° CK 1.51+0.04b 1.62+0.05¢ 1.71£0.07¢ 1.70+0.07b
cfu-g? 0% EM 0.83+0.06¢ 0.86=0.05¢ 1.10+0.04e 1.07+0.08¢
Actinomycetes 0.1% EM 1.00£0.04d 1.33+0.03d 1.45+0.04d 1.26+0.04¢
0.8% EM 1.37+0.04c 1.86+0.05b 2.65+0.06a 2.08+0.04a
1.6% EM 1.53+0.05a 2.12+0.03a 1.83+0.06b 1.23+0.05d

1) FIAPfi 2 4 B 9 S48 )5 89 R ) /N B T £ 51 2.3 (P<0.05, LSD %)

1) Different lowercase letters of the same microorganism in the same column indicate significant difference (P<0.05, LSD test)
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Fig. 1 Effect of EM treatment on enzyme activities in rhizosphere soil of Pogostemon cablin cutting seedlings
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