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Abstract To explore the relationship between endophyte, soil nitrogen and the incidence of root rot, field

experiment was conducted and high-throughout sequencing technology were adopted to investigate five
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different continuous cropping years fields (5, 10, 15, 20, 25 years). The plots that seed corn were never
been planted was taken as control (CK). The endophytic bacteria and the content of different form of
nitrogen in soil was also determined. Compared with CK, the content of soil total nitrogen decreased
significantly to 0.72 g/kg and the contend of ammonium nitrogen increased to 72.97 mg/kg in 25 years
continuous cropping plots. The content of nitrate nitrogen and hydrolyzed nitrogen increased first and then
decreased. The content of acidolytic nitrogen, hydrolyzed nitrogen and ammonium nitrogen increased
significantly, while ammonia nitrogen decreased significantly in the five different continuous cropping plots.
With exception of continuous cropping of five years, the content of amino acid nitrogen increased
significantly, while the content of total nitrogen, non-acidolytic nitrogen and amino sugar nitrogen
decreased significantly (P<<0.05). At the genus level, there were 13 dominant bacteria genera in the root
of maize, among which Pseudomonas, Rhizobium, Sphingomonas, Pedobacter and Pantoea had the
highest abundance. There were ten dominant fungi genera, among which Peniophora, Aspergillus,
Schizophyllum and Phialemoniopsis had the highest abundance. The continuous cropping had no
significant effect on the types of bacteria and fungi rhizobacteria, but the relative abundance was changed
in different continuous cropping years. The incidence of root rot of seed corn increased significantly. The
incidence of root rot was positively correlated with the contents of soil acidolytic nitrogen, amino acid
nitrogen, hydrolyzed nitrogen, ammonium nitrogen and nitrate nitrogen (P<<0.01) , but negatively
correlated with content of soil total nitrogen and non-acidolytic nitrogen (P<<0.01). The incidence of root rot
was positively correlated with the relative abundance of Fusarium and Aspergillus (P<0.05). In
conclusion, the contents of soil available nitrogen, especially acidolytic nitrogen and non-acidolytic nitrogen
were significantly correlated with the relative abundance of dominant pathogens and the incidence of root

rot in corn seed production (P<<0.05), which could be used to accurately predict the occurrence of root rot

2024 4F 55 29 %

in maize production.

Keywords corn seed production; continuous cropping; soil nitrogen; root rot;acidolytic nitrogen
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Table 1 Changes of soil pH, organic matter and different nitrogen components in different continuous cropping years
of corn seed production
AR R R/ BIBES A/
¥ AR AR BR /4R HHLE/ (g/kg) % fif A/ (mg/kg) -
. #/(g/kg) ) (mg/kg) (mg/kg)
Continuous pH Organic ) Acid hydrolysable ) ) )
) Total nitrogen : Non-acidolytic Amino sugar
cropping years matter nitrogen . .
nitrogen nitrogen
0CCK) 8.21+0.01 ¢ 25.03£0.82a 1.22+0.01 a 33.154+1.01d  908.15+12.48a 6.46+0.07 a
5 8.59+0.01b 23.66+£0.71b 1.2540.01 a 34.394+1.45¢  897.21+15.33a 6.164+0.12a
10 8.61£0.00b 22.96+0.49bc 0.82+0.01b 34.2940.72 ¢  787.474+15.26b 5.6940.14 b
15 8.63£0.01b 21.63£0.64cd 0.75£0.01Db 38.13+0.72b  708.34+14.17c¢ 4.41£0.18 ¢
20 8.66+0.0la 20.85+0.58de 0.74+0.03b 40.60+0.72a  681.434+28.35¢ 4.324+0.13¢
25 8.68+0.01a 19.81+0.76e¢  0.72+0.01Db 41.074+0.72a  665.474+14.90d 4.064+0.07 ¢
BILMRE A/ REER/ AEA/ B A/ A
EAEEm/E - - KL/ (mg/kg) - RV
) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Continuous ) ) . Hydrolysable ) (mg/kg)
. Amino acid Unknown Ammoniacal . Ammonium . .
cropping years i ) i nitrogen ) Nitrate nitrogen
nitrogen nitrogen nitrogen nitrogen
0CCK) 14.39+0.83d 8.234+0.09 ¢ 5.84+0.03 a 52.184+3.01d 35.38+2.01e¢ 3.54+0.02d
5 15.43+0.58d 7.544+1.40d 5.24+0.19b 45.434+3.56 e 38.60+1.46d 3.38£0.01d
10 17.37£0.76 ¢ 10.3041.08 a 5.26+0.24 b 72.61+3.14 b 49.344+1.31 ¢ 5.12+0.22 b
15 19.7840.58 ¢ 7.92+0.70c¢  4.73+0.06d 62.1840.44 ¢ 50.33+0.06 ¢ 5.32+0.26 a
20 23.274+0.76 b 8.074+0.19 ¢ 5.03+0.01 ¢ 72.434+3.06 b 62.53+0.67 b 4.40+0.37 ¢
25 24.51+0.58a 9.80+0.56b  3.69+0.14 e 78.30+0.33 a 72.97+2.56 a 4.30+0.08 ¢

LE A /NG o 3 om Ak B W) 22 53 1 35 (P<<0.05) . Rl

Note: Within the same line, different lowercase letter represented significant difference at P value less than 0. 05. The same below.
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Table 2 Incidence rate and disease index of root rot in

different years of continuous cropping

AR AR/ 4R
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VE YO
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i 95 8

. Disease index
cropping years

0CCK) 2.2+0.22 ¢ 4.3340.22
5 5.140.22d 8.3440.41
10 5.440.31d 8.7140. 34
15 6.540.35¢ 9.34=0. 80
20 11.54+0.94 a 15.12+1.22
25 10.1£0.72 ab 13.4440.98
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(a)~(c)are the Richness index, Chaol index and Simpson index of endophytic bacteria, respectively; (d)-(f)are the Richness index, Chaol

index and Simpson index of endophytic fungi,respectively.

1 HIFERZEERAEREY Alpha ZHE

Fig. 1 Alpha diversity of endomicrobe in continuous cropping of corn seed production
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Fig. 2 Variation of phylum of root endophytic bacteria (a) and fungi (b) in corn seed production
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Fig. 3 Variation of genus of root endophytic bacteria (a) and fungi (b) in corn seed production
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* % and *##* represent significant differences at P value less than 0. 05, 0. 01 and 0. 001, respectively.
4 HIFMEXRTEpH. AR RAS BEXESR

Fig. 4 Correlation analysis of pH, organic matter and nitrogen components in corn seed production
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Fig. 5 Correlation between incidence rate of root rot disease and pH, organic matter and nitrogen distribution of

seed corn production
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Fig. 6 Correlation among dominant bacteria and fungi genera with soil pH, SOC and root rot incidence rate

of seed corn production
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