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Effects of combined application of biogas fertilizer slurry with chemical
fertilizers on yields, quality and stress resistance of ginger

LI Zhaopeng', XU Yanping', WANG Guanlong', ZHANG Peng’, ZHANG Yan'
ZHU Xiaoli', LI Naicheng'

(1.College of Modern Agriculture and Environment, Weifang Institute of Technology, Weifang 261000, China; 2.Shandong Tudi Group-Weifang Co. ,
Lid. , Weifang 261000, China)

,  ZHANG Miaomiao',

Abstract: To provide a basis for the application of combined use of biogas fertilizer ( biogas slurry and biogas resi-
due) and chemical fertilizers in ginger cultivation technology, Shannong No.l ginger was selected as the experimental mate-
rial, and treatments were set as follows: CK ( chemical fertilizers only) , T1 treatment (20% biogas slurry + 80% chemical
fertilizers) , T2 treatment (50% biogas slurry + 50% chemical fertilizers) , T3 treatment (80% biogas slurry + 20% chem-
ical fertilizers) , and T4 treatment (50% biogas slurry + 50% chemical fertilizer + biogas residue as a substitute for base
fertilizer) . These treatments were designed to evaluate the effects of biogas slurry and biogas residues on the yield, quality,
and stress resistance during the vigorous growth stage of ginger. The results showed that the yields of all treatments ( except

for T3 treatment ) were significantly higher than that of

Y78 B H#5.2024-09-18 CK, with the highest yield observed in T2 treatment. The
E£WA:ILEAEE ARBFI4 T H (ZR202300326) 5 1 R4 & 4 application of biogas residues as a base fertilizer had the
&R H (2023TZXD028) 5 111 A A 1 48 P A [0 351 © most obvious impact on ginger quality. In T4 treatment,

(2022-KJHX-03) the contents of soluble sugar, ascorbic acid, and gingerol
PEE B ARIEME (1994-) , 53 INZR MR N WL, PRI, 32 LR 5 in ginger rhizomes were significantly higher than those in
BRI RY . (E-mail) 15666085797@ 163.com CK. As the proportion of biogas slurry increased, the ni-

WHAEE 395, (E-mail) linaicheng23@ 163.com trate content in ginger rhizomes decreased significantly un-
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der T4 treatment. Except for T3 treatment, all the other treatments could improve the stress resistance of ginger during its

vigorous growth stage, characterized by increased activities of superoxide dismutase (SOD) and catalase ( CAT) , as well as

the accumulation of flavonoids. However, when the proportion of biogas slurry reached 80% , the content of malondialdehyde

(MDA) in ginger leaves increased significantly, while the content of glutathione (GSH) and the activity of CAT declined,

indicating that lipid peroxidation occurred in ginger and the stress resistance reduced. In summary, the optimal application

method for maximizing ginger yield was 50% biogas slurry + 50% chemical fertilizer (T2). For improving ginger quality

and stress resistance, the best application method is 50% biogas slurry + 50% chemical fertilizer + biogas residue as a sub-

stitute for base fertilizer.
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Table 1 Basic physicochemical properties of biogas slurry and residue

£zt H] it
pH 8.120 7.190
SR (EC) (mS/cm) 27.200 4 300.000
{27 (COD) (mg/1) 13 886.000 4 982.000
B (TN) &t (%) 0.251 0.748
BEE(TP) F (%) 0.030 0.024
SEP(TK) & (%) 0.306 0.802
AP (SOM) &4 (g/kg) 5.350 484.100
¥ (Cr) # & (mg/L) 0.231 24.900
il (Cu) Fr it (mg/L) 0.009 34.200
B (Zn) E i (mg/L) 0.943 164.500
T (As) F o (mg/L) 0.006 4.000
% (Cd) #hE (mg/L) 0.001 0.100
i (Pb) &t (mg/L) 0.015 8.100
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Fig.1 Effects of combined application of biogas slurry, biogas

residue and chemical fertilizer on yields of ginger
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Fig.2 Effects of combined application of biogas slurry, biogas residue and chemical fertilizer on nutritional qualities and food safety of gin-

ger rhizome
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Fig.3 Effects of combined application of biogas slurry, biogas residue and chemical fertilizer on contents of specific functional ingredients

in ginger rhizome
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Fig.4 Effects of combined application of biogas slurry, biogas residue and chemical fertilizer on contents of reactive oxygen species in gin-

ger rhizome
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Fig.5 Effects of combined application of biogas slurry, biogas residue and chemical fertilizer on contents of antioxidants and antibacterial

substances in ginger rhizome
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Fig.6 Effects of combined application of biogas slurry, biogas residue and chemical fertilizer on activity of antioxidant enzymes in ginger
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Table 2 Comprehensive evaluation of ginger quality under combined application of biogas slurry, biogas residue and chemical fertilizer

b LR YRR LR IR RPN AP fiE§ iR L o
R G CE LLoix BRI B CE LLoix -

CK 22.61 30.00 8.07 8.53 7.49 ~10.00 66.70

TI 22.25 28.83 8.95 7.99 7.37 -9.22 66.17

2 24.70 28.26 8.89 10.00 9.40 -8.93 72.32

T3 23.93 28.23 13.62 7.66 9.36 -6.03 76.77

T4 30.00 27.80 20.00 7.99 10.00 257 93.22
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