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Effects of Applying Organic Fertilizer Containing Polyglutamic Acid on Chry-

santhemum Yield, Quality and Soil Activity
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Abstract: To systematically evaluate the regulatory effects of organic fertilizers containing polyglutamic acid on
chrysanthemum yield, quality and the soil environment, a field experiment was conducted in the chrysanthemum
planting area of Zhai Town, Xintai City in 2024. Three fertilization treatments were established: conventional fer-
tilization(CK), conventional fertilization combined with organic fertilizer, and conventional fertilization combined
with polyglutamic acid-containing organic fertilizer. The chrysanthemum yield and quality, the population sizes of
soil bacteria, fungi, and actinomycetes, as well as soil enzyme activities under different treatments were systemati-
cally compared. The results showed that the application of polyglutamic acid-containing organic fertilizer not
only significantly increased chrysanthemum yield and quality but also exerted a positive regulatory effect on the
soil environment. Compared with the control(CK), the number of flowers per plant increased by 8.13%, the
weight of 100 fresh flowers increased by 4.49%, and the yield increased by 12.58%. In terms of quality indicators,
the total flavonoid content increased by 9.15%, chlorogenic acid content by 13.10%, total sugar content by
10.82%, and total amino acid content by 20.70%. The average population sizes of soil bacteria, fungi, and actino-
mycetes increased by 102.70%, 109.79%, and 44.81%, respectively. Soil urease activity increased by 15.69%,
catalase activity by 15.13%, sucrase activity by 23.27%, and acid phosphatase activity by 19.60%. The applica-

tion of polyglutamic acid-containing organic fertilizer as base fertilizer not only significantly improved chrysan-
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themum yield and quality but also effectively enhanced soil enzyme activities and microbial biomass.

Key words: Polyglutamic acid; Organic fertilizer; Chrysanthemum; Yield; Quality
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Table 1 Effect of different treatments on chrysanthemum yield

Qb3 BARRTER [EPS ¥ 7o kg hm™
Treatment  Number of flowers per plant 100—fresh flower weight Yield
CK 93.82+1.58¢ 446.06+2.19¢ 15 748.60+29.82¢
K, 98.97+0.59h 456.42+5.26h 16 686.10+117.50b
K, 101.45+1.59a 466.09+2.25a 17 730.48+192.92a

/NG RN 2R 22 5 3 (P<0.05), T A,

Note: The different lowercase letters indicated significant differences(P<0.05), the same below.
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Table 2 Effect of different treatments on quality of the chrysanthemum

QbR SR i /mg e g SRR & i /mg - ! S i % SR T %
Treatment Total flavonoid content Chlorogenic acid content Total sugar content Total amino acid content
CK 17.49+0.14¢ 0.84+0.010¢ 4.62+0.02¢ 3.14+0.02¢
K, 18.50+0.11b 0.91+0.018b 4.90+0.03b 3.66+0.02b
K 19.09+0.26a 0.95+0.025a 5.21+0.04a 3.79+0.04a

2

23 AEAXEMNLTEHEERMEYENZNE
HY 22 3 W], Lt & R AR A HLAE v 2 42
B ERETE T . K AL BRIDR TG T A 118 mg/(g- d),

i CK 5 15.69% , 35 K, 55 7.27% ; 1t 45 AL &0 15 1
10.58 mL/Ag-d), ¥ CK i 15.13% , % K, 125 8.62% ; JiE
B Bt 55 1 1 W R Il S M 23 01 A 13.88 mgf(g - d) Al



44 B/ | | A = S 51%:

14.52 mg/(g-d), ¥ CK &b 3 43 5] $& 55 23.27%
19.60% , ¢ K, Ab 34 53 51 £ 55 13.31% F1 9.83%., H:
Hh R T M I ol R T 23.27% , B
R E R ] g i A A A o s -

BB fife , TO0 TR P 0 R R 05 1 ) 42 55 (2 7 19.60%)
WA B P e R R A A . AUt , Ko Ak
55 CK K Ak 24 1] 5 1 ) 2 57 24908 1 35 7K F , T W
RO AR T Hemg s B A et

R3 TESEX YR G L IEEE M

Table 3 Effect of different treatments on soil enzyme activities after harvest

b3 IR P /mg - g ! i E AL A A /L g e d PR /mg g d ! PR LR IR BEHG ME /mg - ' - d
Treatment Urease activity Catalase activity Sucrase activity Acid phosphatase activity
CK 1.02+0.01¢ 9.19+0.07b 11.26+0.85b 12.14+0.37b
K, 1.10+0.03b 9.74£0.37b 12.25+0.88b 13.22+0.36b
K 1.18+0.02a 10.58+0.23a 13.88+1.69a 14.52+1.04a
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Table 4 Effect of different treatments on soil microorganisms

Qb3 R R VEBUX10° CFU - ¢! FRE B EVEEUX10° CFU - ¢! YA B R VEEU/X 106 CFU- ¢!
Treatment Total colony count of actinomycetes Total colony count of fungal Total colony count of bacterial
CK 6.74+0.02¢ 7.46£0.014¢ 12.59+0.02¢
K, 7.43+0.02b 10.40+0.015b 22.31+0.04b
K, 9.76+0.04a 15.65+0.030a 25.52+0.52a
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Fig.1 Correlation heat map of yield, quality, soil enzyme activity and soil microorganisms of the chrysanthemum
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