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*EXEIR P<0.001; ****F7R P<0.0001,

A. Chlorophyll a; B. Chlorophyll b; C. Carotenoids; D. Total chlorophyll. Data are represented as means + SD from three
biological replicates; *** represents P<0.001; **** represents P<0.000 1.
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Fig. 1 Effects of Penicillium griseofulvum CF3 on the chlorophyll content of cassava leaves in a pot experiment
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#*RIR P<0.01; ***#3K7R P<0.001; ****FK/R P<0.000 1,

A. Assimilation rate (A); B. Transpiration rate (E); C. Stomatal conductance (Gs); D. Water use efficiency (WUE). Data are
represented as means + SD from three biological replicates; * represents P<0.05; ** represents P<0.01; *** represents P<0.001;

**** represents P<0.000 1.
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Fig. 2 2 Effects of Penicillium griseofulvum CF3 on the photosynthesis of potted cassava
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A MAEE; B 2% C HHERA *FR P<0.05; **++K /R P<0.0001; ns 278 P>0.05,
A. Total N content in root; B. Total N content in leaves; C. Total N content in soil. Data are represented as means + SD from
three biological replicates; * represents P<0.05; **** represents P<0.000 1; ns represents P>0.05.
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Fig.3 Effects of Penicillium griseofulvum CF3 on nutrient content of cassava leaves and roots in a pot experiment
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P MeNRT2.1; L. i 7SR iz B SN MeNRT2.2; B4 0 3 A2 A (Y FPKM - X{HEPRIE2E; ¥R P<0.05;5 **3RR
P<0.01; *** 7R P<0.001,

A. Ammonium transporter gene MeAMTI.1; B. Ammonium transporter gene MeAMTI1.5; C. Ammonium transporter gene
MeAMTI.6; D. Ammonium transporter gene MeAMT?2.3; E. Ammonium transporter gene MeAMT?2.5; F. Nitrate transporter gene
MeNPF2.5; G. Nitrate transporter gene MeNPF4.6; H. Nitrate transporter gene MeNPF4.7; 1. Nitrate transporter gene MeNPF6.3;
J. Nitrate transporter gene MeNPF6.5; K. Nitrate transporter gene MeNPF2.1; L. Nitrate transporter gene MeNPF2.2. Data are
represented as means = SD from three biological replicates; * represents P<0.05; ** represents P<0.01; *** represents P<0.001.
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Fig. 4 Effects of Penicillium griseofulvum CF3 on expression level of nitrogen transporter genes in cassava roots
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A. Nitrate reductase gene NR; B. Nitrite reductase gene NiR; C. Glutamine synthetase gene GS; D. Glutamate synthase gene
GOGAT. Data are represented as means + SD from three biological replicates; * represents P<0.05.
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Fig. 5 Effects of Penicillium griseofulvum CF3 on the expression level of NR, Nir, GS and GOGAT in cassava roots
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Mechanism of promoting growth of cassava by

Penicillium griseofulvum CF3

ZANG Wenshuai'?, SHEN Xinwei?, LU Dongying’, YANG Qi?>, YANG Jianfei’, LI Ciyun®

LI ruotong’, YANG Jing?, NIU Xiaolei'"
(1. School of Breeding and Multiplication (Sanya Institute of Breeding and Multiplication), Hainan University, Sanya, Hainan 570225, China; 2. School of
Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China)

Abstract: Previous studies have shown that Penicillium griseofulvum CF3 can promote the growth of cassava.
In order to further explore the mechanism of the growth-promoting effect of P. griseofulvum CF3, cassava
leaves were inoculated with CF3 in a pot experiment. The results showed that the cassava leaves inoculated
with CF3 increased the concentrations of chlorophyll a, chlorophyll b, carotenoids, and total chlorophyll by
44%, 47%, 38%, and 46%, respectively, compared to the control group. At the same time, their net
photosynthetic rate, stomatal conductance, water use efficiency, and transpiration rate were increased by 55%,
35%, 43%, and 23%, respectively. The total nitrogen content in the leaves was increased by 56% while the total
nitrogen in the roots increased by 4.5%, respectively. However, no significant alteration was observed in the
total soil nitrogen content. The transcriptomic analysis showed that the expression of ammonium nitrogen
transporter genes, nitrate nitrogen transporter genes, nitrate reduction genes and ammonium assimilation genes
were significantly increased in the roots after inoculation with CF3. All these results indicated that inoculation
with P. griseofulvum CF3 activated the expression of nitrogen transporter genes, nitrate reductase genes,
ammonium assimilation gene in the cassava roots, thereby, increasing the nitrogen content in the cassava roots
and leaves, which in turn increased the content of chlorophyll and enhanced photosynthesis, thus promoting the
growth of cassava. This study lays a theoretical foundation for further elucidation of the growth-promoting
mechanism of P. griseofulvum CF3 on cassava and for its field application.

Keywords: Penicillium griseofulvum CF3; cassava; growth promotion; nitrogen transporter
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