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Effects of reducing nitrogen fertilizer and applying microbial organicfer-

tilizer on the facility soil microecology, yield and quality of eggplant

PANG Jinling, LU Hui, YAN Weiqiang, CHEN Zhen, GAO Junjie, YU Lu, GU Duanyin

(Tai’ an Academy of Agricultural Sciences, Tai’ an 271000, Shandong, China)

Abstract: In order to improve the soil microecological environment and enhance the yield and quality of eggplant, this
study used the Lushuai eggplant as the material and adopted soil cultivation methods. Five treatments were set up: No fer-
tilization (CK), single application of bio organic fertilizer(T1), single application of chemical fertilizer(T2), nitrogen fer-
tilizer reduction of 10% combined with bio organic fertilizer 1800 kg -hm™(T3), nitrogen fertilizer reduction of 20% com-
bined with bio organic fertilizer 2400 kg - hm™(T4), to explore the effects of nitrogen fertilizer reduction combined with
bio-organic fertilizer on the soil microecology and eggplant yield and quality in the facility. The results indicate that the
soil alkaline nitrogen content, available phosphorus content, available potassium content, sucrase activity, urease activity,
and catalase activity under T3 treatment reached their highest level at all growth stages. Compared with T2 treatment, soil
microbial community diversity was higher under T3 treatment. Under T3 treatment, the spring yield, autumn yield and to-
tal yield of eggplant were the highest, with 135.96, 148.77, and 284.73 t-hm?, respectively. Compared with T2 treatment,
the yield were significantly increased by 16.26, 8.87, and 25.13 t-hm™, respectively. The quality of eggplant skin and the
content of soluble protein, soluble sugar, and vitamin C of T3 treatment are higher, resulting in the best overall quality.
Based on various indicators, T3 treatment, which involves reducing nitrogen fertilizer by 10% and applying 1800 kg - hm*
bio-organic fertilizer, can promote the transformation and accumulation of soil nutrients, enhance soil enzyme activity, op-
timize soil microbial environment, and improve eggplant yield and quality, with the best effect.

Key words: Eggplant; Microbial organic fertilizer; Nitrogenous fertilizer; Soil microecology; Soil enzyme activity; Micro-
bial diversity; Yield; Quality
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Table 1 Fertilizer usage for different treatments (kg-hm?®)

AL
b The amount of
”&l;e}!c:tment mi:robizll’lorgi)anic PO K0
fertilizer
CK
T1 3000
T2 375.0 225 450
T3 1800 337.5 225 450
T4 2400 300.0 225 450

1.3 MEmMBESRZE
131 EEMAIKARGMNE T3 HCEMHA,
Jits R AERT D) VS A GEME S 60 )7 A CEME G
120 d).9 A CEM G 180 d).10 H GEFE G 210 d) Al
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Fig. 1 Effects of reducing nitrogen fertilizer and applying bio-organic fertilizer on soil alkaline hydrolyzed nitrogen content
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Fig. 2 The effect of reducing nitrogen fertilizer and applying bio-organic fertilizer on soil available phosphorus content
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Fig. 3 Effects of reducing nitrogen fertilizer and applying bio-organic fertilizer on soil available potassium content
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Table 2 Effects of reducing nitrogen fertilizer and applying bio-organic fertilizer on soil enzyme activity

S ML J I (] b3 TR TS i Bt I A E A T
Days after planting/d Treatment Sucrase activity/(mg-g™) Urease activity/(mg-g™) Catalase activity/(mL-g™")
60 CK 12.02+0.66 ¢ 0.14+0.03 ¢ 3.41+0.16 d

Tl 19.06+0.25 a 0.33+£0.03 b 3.90+0.03 ¢

T2 15.71£0.17 b 0.14+0.05 ¢ 4.7240.26 b

T3 20.43+0.33 a 0.48+0.01 a 6.24+0.14 a

T4 15.06+£0.23 b 0.17£0.04 ¢ 5.06+0.01 b
120 CK 14.06+£0.25 d 0.15+0.02 ¢ 5.06+0.02 ¢

Tl 18.81£0.21 b 0.1940.01 ¢ 5.57+0.14 b

T2 15.09+£0.26 ¢ 0.17+0.02 ¢ 5.24+0.13 ¢

T3 20.56+0.16 a 0.34+0.01 a 6.18+0.02 a

T4 18.66+0.23 b 0.26+0.03 b 6.04+0.07 a
240 CK 15.68+0.46 ¢ 0.59+0.02 ¢ 4.69+0.02 b

Tl 18.55+0.12 b 0.88+0.04 ab 5.04+0.07 b

T2 16.10+£0.21 ¢ 0.63+0.03 ¢ 5.03+0.11 b

T3 21.49+0.18 a 0.97+0.03 a 6.61+0.17 a

T4 21.60+£0.37 a 0.85+0.04 b 6.58+0.17 a

T [FFUAN AN PRI R — I (8] (AN R AR BEAE 0.05 K PER S, T,

Note: Different small letters in the same column indicate significant difference among different treatments of the same time at 0.05 level. The

same below.
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Table 3 Effects of reducing nitrogen fertilizer and applying
bio-organic fertilizer on soil microbial community
diversity index

i (1] b Chao 1 5%

Time Treatment Chao 1 index(OTU)
5H T1 1779.46+118.34 a
May T2 667.88+153.70 ¢

T3 1 146.52+18.23 b

11 A Tl 1 986.09+£16.56 a
November T2 1417.35+£33.41 b

T3 1 678.96+78.18 ab
A

A.ON.CN S.CN
892 501
224 /
813 952 SON
S.CN N
ACN S.ON.CN JONC
1.291 ACN
A.O
A.ON

24 FEBEREEYBVEFEEMAR
=AU

24.1 T EEeyHem HER 4 TR T3 AN
TIEZFE KE B D B T HAl b
L, 5050 135.96.148.77.284.73 t-hm™, 5 T2 kb3
AL, 2> BB T 16.26.8.87.25.13 t-hm?. T4
5 T1 /s HEr-a KErE = m i i
FHEFHBEEET CK. T3 AP T2 4bBE T AE
WA e .

242 MtimF e RayRiem HER S AL, TLLT3 &b
P RS EY R Em T HAL . T3 &
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79 53
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6764,
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Fig. 4 Effects of reducing nitrogen fertilizer and applying bio-organic fertilizer on soil bacterial and fungal diversity
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Table 4 Effects of reducing nitrogen fertilizer and
applying bio-organic fertilizer on eggplant yield (t-hm™

B ARG Emm, BE AT CKOT2 &
BoESHEMAMEREEEZR. KERSE.L
Wy &5 B DA SR I 5 2 O T3 A B AR O

e P R 54 1.06 ODs;~ODgo nm - cm?+0.75 ODss nm- cm™.
Treat- . . . . -
ment Spring yield Autumn yield Total yield 1.60 ODss nm - cm™s éj;J: y 5 T2 ﬂ\@jﬂ ke, T3 AbBE
CK 109.86+0.19 d 125.35+1.38 d 235.21+1.58 %%%T%&&E,Hﬁi%%ﬁ%o
.8620. 35+1. 21x1.58 ¢ S
5H # 110 ) T3 R
T1 116.18+0.54 ¢ 145.89+0.85 ab 262.07+1.39b EE Ig] jr;%ﬂ ’ %%/H 7%)% * /\E El/] o #AL@T
T2 119704036 b 139.9040.17¢  259.6040.53 b IR AT P B R PR A e 2
T3 135.96:0.78a  148.77+2.03a  284.73+1.25a T T2 4bFE. T4 FEEAEMHEEA SRS T2 A%
T4 116.88£0.15¢  142.19+1.22bc  259.06£1.07 b BARE RS ERERET AREST T2
x5 FIEREEREEYBAERHN mRA S
Table 5 Effects of reducing nitrogen fertilizer and applying bio-organic fertilizer on eggplant peel quality
e il R AN WHEREH SN s e £
Treatment Yellow pigment content of Red pigment content of Anthocyanin content/  Total phenol content/  Flavonoid content/
reatmen
eggplants peel/(ODxs nm-cm™) eggplants peel/(ODsy nm-cm?)  (ODs3~ODgo nm-cm?)  (ODaso nm-cm™) (ODss nm-em?)
CK 0.35+0.01 ¢ 0.10+0.01 ¢ 0.75+£0.02 b 0.54+0.01 b 1.47+0.03 b
Tl 0.53+0.01 a 0.15+0.01 ab 0.75+£0.03 b 0.59+0.17 b 1.49+0.03 ab
T2 0.48+0.01 b 0.12+0.01 be 0.92+0.06 b 0.58+0.01 b 1.50+0.06 ab
T3 0.52+0.01 a 0.18+0.01 a 1.06+0.01 a 0.75+0.01 a 1.60+0.02 a
T4 0.48+0.01 b 0.15+0.01 ab 0.99+0.03 a 0.73+0.01 a 1.57+0.03 ab
257 17 A uly 110 A October 8r [J7 H July 110 J October
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Fig.

5 Effects of reducing nitrogen fertilizer and applying bio-organic fertilizer on soluble protein content

and soluble sugar content in eggplant flesh
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Fig. 6 Effects of reducing nitrogen fertilizer and applying bio-organic fertilizer on vitamin C content
and nitrate content in eggplant flesh
#z6 MF&E. mBEERSTIEERFHEEMES T (ET Pearson HHXFRED
Table 6 Correlation analysis between eggplant yield and quality indicators and soil factors
(based on Pearson correlation coefficient)
R At L o TR TR , e
em e MEE mE wR P HEWERG ey LRI
e e atE WeSE L o . aE . IREGEE
iz i CH&E  f&  Alkaline i . TEPE Tt %
. Soluble Soluble _ =~ . . . Available Available Urease
Index Yield . Vitamin Nitrate  hydrolysis . Sucrase .. Catalase
protein sugar ; phosphorus  potassium L. activity ..
C content content nitrogen activity activity
content content content content
content
Fe Yield 1
AVATERA S & 0752 1
Soluble protein content
ATV A 0.819 0516 1
Soluble sugar content
HERCHE 0.764  0.386 0.927% 1
Vitamin C content
TR o -0.815  -0.980** -0.591 -0.525 1
Nitrate content
TR 2 0.941%  0.743 0.947* 0.871* -0.807* 1
Alkaline hydrolysis
nitrogen content
SR 0.949*  0.708 0.628  0.655 -0.790 0.808* 1
Available phosphorus
content
A = 0.867*  0.708 0.977#* 0.963** —0.686 0.969**  0.728 1
Available potassium
content
RS T 0.707  0.113 0.792  0.743  -0.189  0.693 0.584 0.733 1
Sucrase activity
R it G 0.865*  0.390 0.892* 0.952** -0.522 0.875* 0.797 0.929* 0.862* 1
Urease activity
U= el 0.814%  0.171 0.902% 0.924* -0.290 0.785 0.579 0.878* 0.931*%  0.946** 1

Catalase activity

TE ¥ FRIRAE 0.05 KR FR, #FFRIRAE 0.01 KPR AR

Note: * indicates significant correlation at 0.05 level , and ** indicates extremely significant correlation at 0.01 level.
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