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Effects of Different Growth-promoting Trichoderma Strains on Growth and Soil Microbiome

of Chinese Yam

CHENG Huanhuan', WANG Yan', YUAN Ziyi', GUO Wengi?, HAN Xiaoyong®, YANG Jian®, SHEN Zongzhuan'", LI Rong',
SHEN Qirong'

(1 College of Resources and Environmental Sciences/Jiangsu Provincial Key Lab for Organic Solid Waste Utilization/Jiangsu
Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing Agricultural University, Nanjing
210095, China; 2 Institute of Cash Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 3 State Key
Laboratory for Quality Ensurance and Sustainable Use of Dao-di Herbs, National Resource Center for Chinese Materia Medica,
China Academy of Chinese Medical Sciences, Beijing 100700, China)

Abstract: High-throughput sequencing technology was used to investigate the effects of different types of Trichoderma fungi and
their composite inoculants on yam growth, as well as soil physicochemical properties and microbial communities under field
conditions. The results showed that, compared with the control without 7richoderma strain inoculation (CK), treatments with
inoculation with Trichoderma guizhouense NJAU4742 (T1), Trichoderma longibrachiatum JS84 (T2), Trichoderma
longibrachiatum MD30 (T3), and the composite inoculant of these three Trichoderma strains mentioned above (T4) all increased
plant height, leaf length and width, and yield of Chinese yam. Specifically, compared with the control, yam yields under T1, T2,
T3, and T4 increased by 7.29%, 26.37%, 1.38%, and 31.77%, respectively. Nevertheless, only T4 exhibited a significantly higher
yield. Principal coordinates analysis (PCA) revealed that Trichoderma inoculation significantly altered soil bacterial and fungal
community compositions, promoting the growth of beneficial microbial genera such as Bacillus and Trichoderma. Further
redundancy analysis (RDA) indicated that soil available potassium content was one of the key nutrient factors driving the
assembly of soil bacterial and fungal communities, showing a strong correlation with Bacillus and Trichoderma genera. Mantel's

correlation analysis further found significant positive correlations between yam yield with the contents of soil organic matter,
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available potassium and phosphorus. This study demonstrates through field experiments that the application of Trichoderma

inoculation can promote yam growth and yield, with composite microbial inoculants showing the best growth-promoting and

soil-amendment effects. The findings provide technical support for utilizing functional microbes to promote Chinese yam growth..

Key words: Yam; Trichoderma; Biomass; Soil microbial community; Key microorganisms
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Effects of different growth-promoting Trichoderma strains on growth traits of Chinese yam
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Fig. 2 Effects of different growth-promoting Trichoderma strains on yield of Chinese yam

R1 FREMHEREAREE ML IR LR

Table 1 Effects of different growth-promoting Trichoderma strains on soil physiochemical properties under Chinese yam
i pH HHLF (g/kg) 2% (g/ke) A 3 (mg/kg) R (mg/kg)
CK 6.26+0.12a 21.40 £ 1.06 be 0.78+£0.08 ¢ 4040+ 1.42¢ 209.03 +11.08 ¢
T1 6.31+0.08 a 19.60+3.13 ¢ 1.26 £0.12 abc 53.70£4.05b 207.06 £ 6.18 ¢
T2 6.00+0.34 a 27.40£0.91 ab 0.88 £0.19 be 60.50 £ 4.86 ab 241.07+4.81b
T3 6.34+£0.05a 26.10 £2.14 ab 1.55+0.37a 67.10+£3.64 a 250.08 +13.63 b
T4 6.32+0.04 a 28.90+3.63a 1.31+0.11 ab 64.70 + 8.63 ab 272.00+2.81 a

T RPFEZNEER/NG FREAR R R R PR 22 55K P<0.05 K.
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Fig. 3 Scatter plot of correlation between yield of high-quality yam and soil nutrients
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Fig. 5 Principal coordinate analysis (PCoA) of soil bacteria (A) and fungal (B) community structures under Chinese yam based on Bray-Curits
distance
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Fig. 7 Redundancy analysis (RDA) of bacterial (A) and fungal (B) communities with soil physicochemical properties under different treatments
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Table 2 Correlation between top 10 bacteria genera in relative abundance with soil physicochemical properties and Chinese yam yield

NSy pH I ot R HEH s
Bacillus 0.05 0.30 0.57%* 0.43" 0.71" 0.61"
Mizugakiibacter -0.17 0.33 0.14 0.55" 0.36 0.40
Gemmatimonas -0.21 0.01 -0.66™" -0.35 -0.51 0.07
Bryobacter -0.27 -0.01 0.12 -0.16 -0.31 -0.31
Gaiella 0.09 -0.25 -0.08 —0.41 —0.44" -0.47
Flavisolibacter -0.16 -0.36 ~0.47 -0.55" -0.47" -0.33
Sphingomona 0.12 0.19 —0.28 0.09 —-0.20 0.01
Nitrospira —-0.15 -0.33 0.05 —0.45" —-0.38 -0.34
Taibaiella -0.05 -0.01 0.05 0.20 -0.09 -0.29
Roseiflexus -0.17 -0.34 -0.30 -0.50" -0.36 -0.37

e ox ok e RIZRA G MR P<0.05. P<0.01, P<0.001 §37KF, T,

x3 MAMFERHNMERERES HIRELERFEMEXNE

Table 3 Correlation between top 10 fungal genera in relative abundance with soil physicochemical properties and Chinese yam yield

HHE pH AHLET 2R K AR s
Humicola -0.05 -0.22 0.38 -0.03 0.34 0.04
Aspergillusr 0.11 -0.55" -0.08 -0.53" —-0.42" —-0.51"
Leucocoprinus —0.44" 0.38 -0.42 0.28 0.05 0.18
Trichoderma 0.10 0.39 0.13 0.54" 0.64" 0.78"
Thermomyces 0.09 —-0.39 0.47" —0.17 0.30 0.08
Cladorrhinum 0.10 -0.01 -0.01 -0.08 -0.15 0.12
Xenomyrothecium 0.35 0.31 0.06 -0.32 —-0.27 —0.48"
Stachybotrys 0.01 -0.67"" 0.10 —0.46 -0.47 —0.54"
Mortierella -0.04 -0.29 0.18 -0.07 0.17 0.13
Penicillium -0.05 0.13 0.05 0.25 0.02 0.23
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