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Effects of extracts from Paecilomyces variotii on maize yield and nitrogen metabolism-related enzymes

MENG Qingmin', LI Zeli"", LI Mingyang', CHEN Qi', CHEN Dayin®, DU Longxu', LIU Zhiguang'

(1.National Engineering Research Center for Efficient Utilization of Soil and Fertilizer Resources/College of Recourses and Environment,
Shandong Agricultural University, Tai’an 271018, China; 2.Pengbo Biology Technology Ltd. Co., Tai’an 271018, China)

Abstract: To investigate the effects of the extract of the endophytic fungus Paecilomyces variotii strain from wild sea buckthorn roots (ZNC)
on crop yield and nitrogen use efficiency (NUE), pot experiments were conducted in 2017 and 2018. The effects of urea(U) combined with
ZNC root irrigation on maize yield, NUE, soil nutrient changes, photosynthetic rate, and nitrogen metabolism-related enzymes in the roots
and leaves were also investigated. Maize (Zea mays L.) was used as the experimental material to set three treatments : no nitrogen fertilizer
(CK), single application of U, and combined application of U with ZNC root irrigation (U+ZNC). Maize yield under U+ZNC treatment was
significantly increased by 6.75% and 8.22% in two consecutive years, respectively, compared with that of U treatment; NUE increased
13.05 percentage points and 21.08 percentage points, respectively. During the jointing period, soil ammonium nitrogen content under U+
ZNC treatment was significantly higher than that under U treatment by 104.63%, and the net photosynthetic rate was significantly increased
by 62.37%. In the 12-leaf collar period, the concentrations of auxin, glutathione reductase (GSR), and nitrate reductase (NR) in the roots
under U+ZNC treatment were increased by 60.42%, 12.46%, and 68.38%, respectively, compared with those under U treatment. The
concentrations of nitrogen metabolic enzymes GSR, NR, and NiR in the leaves were significantly increased by 88.32%, 46.27%, and
56.66%, respectively, and the concentrations of phosphoenolpyruvate carboxylase (PEPC) and pyruvate phosphate dikinase (PPDK) were
significantly increased by 31.44% and 71.07%, respectively. Under the conditions of this study, U combined with ZNC root irrigation can
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enhance the soil nutrient supply intensity, improve the activities of nitrogen metabolism-related enzymes in the roots and leaves of maize at

key growth stages, enhance the activity of phosynase to increase the photosynthetic rate, and improve the yield and NUE.

Keywords : urea; Paecilomyces variotii; root irrigation; maize; enzyme activity; yield; nitrogen use efficiency
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Figure 1 Air temperature and rainfall in the experimental site from 2017 to 2018
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Table 1 Yield and fertilizer use efficiency of maize under different treatments

L RS ) e A ) PR HATH R AUERTE
Year  Treatment Grain yield/(g:pot™) Dry biomass/(g+pot™) 100-seeds weight/g Rows per ear  Grains perrow N use efficiency/%
2017 CK 39.17+4.16b 86.42+5.55b 25.41+1.45a 13.00+1.08a 12.00+0.58b —
U 175.17+4.00a 293.85+6.75a 29.44+1.71a 14.50+0.50a 32.75+1.65a 31.72
U+ZNC 187.00+7.22a 311.62+5.17a 28.90+0.61a 15.00+0.58a 34.25+1.11a 4477
2018 CK 85.17+1.44¢ 162.07+4.98¢ 20.97+0.73b 12.00+0.01b 25.00+2.08b —
U 194.19+2.62b 328.95+10.14b 28.83+1.52a 14.00+1.15ab 36.67+1.20a 25.37
U+ZNC 210.15+4.32a 359.79+7.19a 31.10+0.15a 15.33+0.67a 35.00+2.65a 46.45
TE : [FIZVEEI IS A Rl INE TR R 7] — 4R b B ) 22 5 12 35 (P<0.05,1LSD)
Note: Values followed by different lowercase letters indicate significant difference among treatments of the same year(P<0.05,LSD).
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Figure 3 Effects of different fertilization treatments on auxin and nitrogen metabolism enzyme in maize root at 12-leaf collar period
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Figure 4 Effects of fertilization treatments on maize growth at different growth stages
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Figure 7 Effects of fertilization treatments on nitrogen metabolism enzymes in maize at different growth stages
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