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Effects of organic fertilizer and microbial agent on soil
microorganisms and fruit quality of Jinggang pomelo

HOU Songfeng'?, YUAN Yang’,ZENG Zhihong'?,HAN Liyu'?, FU Shengnan'?,
CHEN Jie'?, FANG Xiong'?,RONG Qinlei', NI Guorong',
XIE Kailiu'*,ZHOU Chunhuo'*

(1.School of Land Resources and Environment, Jiangxi Agricultural University , Nanchang 330045, China;
2. Jiangxi Jinggang Pomelo Science and Technology Courtyard, Ji’ an, Jiangxi 343000, China; 3. Zhongke
Ecological Restoration (Jiangxi) Innovation Institute Co., Ltd., Nanchang 330000, China)

Abstract: [ Objective | This study investigated the effects of organic fertilizer combined with a microbial
agent on soil nutrients, soil microorganisms, and the quality of Jinggang pomelo, thus providing a basis for
scientific fertilization of Jinggang pomelo.[ Method | Jinlan Pomelo, one of the Jinggang pomelo varieties , was
selected as the research object. Four treatments were set up, including control (CK) , single application of
organic fertilizer (T,) , organic fertilizer + microbial agent(T,) , and single application of microbial agent(T,) , to
investigate the effects of organic fertilizer and microbial agent on soil nutrients and quality of Jinggang pomelo
fruit.The metabolic diversity characteristics of soil microbial community were analyzed by Biolog—ECO method.
[ Result | Compared with CK, T, treatment can increase soil pH, improve soil acidification, and significantly
increased soil total nitrogen, available phosphorus, and available potassium content by 13.87%, 44.39%, and
12.54%. After T, treatment, the metabolic activity of soil microorganisms and the number of bacteria in soil
increased, the utilization intensity of carbon sources such as carbohydrates, carboxylic acids and amines
increased, but the utilization intensity of phenolic acids decreased. T, treatment significantly increased the
species dominance and community structure richness of soil microbial community, but it had no significant
effect on the uniformity of microbial community.Compared with CK, T,, T, and T, treatments could improve fruit
quality, and T, treatment had the best effect on fruit quality. This treatment could significantly increase single
fruit weight, soluble solid, VC and solid acid ratio of Jinggang pomelo by 5.56%,12.14% ,27.54% and 36.39%,
respectively, compared with CK treatment. Correlation analysis showed that quality indexes such as soluble
sugar, VC content and solid acid ratio were significantly positively correlated with the utilization intensity of
carbon sources such as carbohydrates. [ Conclusion ] The application of organic fertilizer combined with
microbial agent could increase soil pH and improve soil acidification in pomelo orchard. It can effectively
improve the activity of soil microorganisms in orchards, increase the utilization intensity and microbial
functional diversity of carbon sources such as carbohydrates, carboxylic acids and amines by soil
microorganisms, improve soil fertility, and then improve the yield and fruit quality of Jinggang pomelo.
Therefore, the fertilization mode of organic fertilizer combined with microbial agent can be popularized in the
main producing areas of Jinggang pomelo.

Keywords: Jinggang pomelo; application of organic fertilizer; microbial agent; microbial functional

diversity ; fruit quality
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2021 4F 11 H 2 202248 11 H VLTG5 LT 4R %l Il (27°87277 N, 114751748 ) JF J& H [ it
55 o 12 X S A 2 XU I PR AU AR BB K A R 1 421.8 mm, AR AR R 16~25 °Co b 1
LT E, 2021 A 56 Hb B A KGN 45 5 ok + 3 pH 4.84, +HEA ML 17.23 o/kg, A 1.02 gkg, A R
24.34 mg/kg, AU 114.47 mg/kg. ML il il Ficohy 8 48 48 4 22 il Rkl 25 J32 8 495 #R/hm’

B W T ) R VP A R F A AR AT A (A7 38800 7 %5>3.0% 10° CFU/mL) M7 22 1 1 IX) 8 Al
Tk el v 0 1 4 B MR P2 AR TE (GB 20287—2006) 4% FHHUAE 1 1 A Y R 5 AR A Sy PR 25 (N>
46%) L BETRES (P,0,>18%) iR # (K,0=52% ) , A7 HLIE S e 451 255G HILAE O F VLS JR sl BB
A R H N+P,0.+K,027% , A HLIT=36%)
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Tab.1 The application rates of different fertilizers under different treatments

Ab B Jita FH e/ (kg R

CK JRZE 2.02 kg, i BEMRES 6.25 kg, BRIRAT 1.7 kg, WK 4 L

T, AN 15.75 kg, JRZE 0.98 kg, i BER4S 0.67 ke, BFRHH 1.38 kg, Wi 7K 4 L
T, AL 15.75 kg, JRZ 0.98 kg, i BEH24S 0.67 ke, B R HH 1.38kg, B 4 L
T, PR 2.02 kg, i WERRES 6.25 kg, BRFREN 1.7 kg, H 4 L

13 THRRRHSHRE
T 2022 4F BRI AT IR BN 192 2 SRS R SRR b T B R K 2 0
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438 pH 2R FH L7 75 I 52 5 3878 HLTT (soil organic matter, SOM ) >R F % R 4 25 it 1 — i B AR5
7€ 3 22 (total nitrogen, TN ) K FHEIL G R F LI %E ; 45 %08k (available phosphorus, AP) >R NaHCO, % - %H
BEYT LA I A2 5 A (available potassium , AK )W E R FH KOG BE TS

FIF Biolog—ECO P A il 2 S A W i 1 A D D RE 2R PE o 11T 5 214848 {2 (average well
color development, AWCD ) (RAEGLA Py V& XM U5 A FH B9 BV A9 BE 71 ) , Simpson 5 50 D (PFAL A W V& 1)
REDLFARE ) \Shannon 155 H (PPA UL WY HEVE DIBERY £ BE) \Mclntosh $5 0 U (B THER W A 2423 0] H
i) Euclidian 525 9 Z FEPE$E 50 1 Pielou 18 80 (335 ZFEIE AP Y 73 A1 2450 ) E VLR 75 R B I (B
KA G W2 Carbohydrates \ 24 FE 12 23S Amino acids & iR 2 Carboxylic acids | ¢3S Polyamines . [} ik 25 Poly-
phenolic G2 Polymers) A R B2 540

AWCD = @ (1)
SimpsontE5L D =1 - S P (2)
Shannonf§ %% H = - S(P,-InP,) (3)
Mclntosh#§%( U = /S N, (4)
Picloutif 8 F = (5)

A CFRIRBEFLAE 590 nm T WG RE , RARZRIK O B (WS RE , PR L AH X I Y B2 5 A A X R
LG RE SR AR, V2R % AL AR O GAE , S 2o PR L 31 e I %) R FHAR 100 o

S e p AR BT R R AIORIRIAE % R TR s AT 5 (fruit weight, FW){f F T30 2 — K7
FE 5 AR B 975 2 (total soluble solid, TSS) i F PAL1 R4 YGRS 22 5 7 3 22 PE R 75 & (titrat-
able acid, TA) i FH b o4 G 2 1000 2 5 4R AR 28 C 3 ait (Ve ) SR HH 2, 6 G0 B B i 2 12 0 5 5 2 552 [T % L
(TSS/TA) HH AT PE IR M5 ] B i LU (R T3
1.5 Sitoin SEELE

K H Excel b #5520 , 1 FH SPSS 22.0 FAF 47 50 K 38 T 22 43 B Fil Pearson AH G 7341, 42 FH ori-
gin 2023 H5RiE2HK.,
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2.1 EHUBEE HERUE Y E 7 xT £ 15 pH A0 3% 9 B #20E

AN[a) A BT 4 SR AR AN 1 TR . 5 CKARBEAR FL#E, T, T, AL BRYS BE B 3% $ v +3% pHE, HL
T, ALY 3 pH A f = 5 B 35 40 v 38 ML 7 i 25.83% .23.28% . T AR+ A & i, T
ER T CKANFE 13.87%, 5 T, T AN BEZ [A] 0 @ Mk 25 5 o 4 A B 1) - 9845 200l o i pht v IR B
T, T, T, CK, Horb T, T, 2L 3 73 ) 1 2% 7 T CK ZbFH 44.39% . 20.16%., T, T, AP ES M &= B Em T
CKALPE, 73 51T 9.82% (12.54% , 111 T, 5 CK AP 2 [0] (SRR H & B o i E 22 59 0 5 it A HLIE Al
Jita TR0 A L, A B Pt F A 40 7500 b BT 4 355 4R T I RO B -
2.2 BHHEREMEYEFI L IERED I SHEERF N
22.1 HAIEEFEM A Y A F A LI AN AR F R

ANFIALEE T P50 AR AR AWCD QiEI 2 iR . RS 24 hEF 440 B AWCD fHEAR, R
WA A YRR AR S22, B B 5 i ] A 35 iz ks TR o T, T AR B AWCD #2815 5% 120 h ]
KA T CK A EE R AWCD B2 - B IA7E RS 3R 168 h 2 J5 . A 3595 72 h 21557 168 h, T, A HL i
AWCD #J75F CK AL, 7E KT 77 120 h 48 CK AR PR 55 106% . 15t B HLAE e i o 2 9 v 39 4 s 1 £
Bl 2 K Rl YR 1 ) FE R 0 AN A R G o 5 ot A AL AR R A 9 A R b, A A LES Tt A A 0 B L Ak
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Fig.1  Effects of organic fertilizer combined with microbial inoculants on soil pH and nutrients
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Tab.2 Effect of different treatments on microbial populations of pomelo soil

il A 1x10° CFU ml! E# 110" CFU-mL™ I H 1x10° CFU - mL™
Treatment Bacteria Fungus Actinomycetes
CK 3.82+0.59" 2.90+0.36" 2.42+0.39°
T, 5.34x1.07% 3.36+0.94° 3.13£0.37°
T, 6.51+1.16* 3.22+0.78" 3.05+0.48"
T, 4.70+0.47" 3.13+0.26" 2.57+0.24°

TP FREFR R A AL BRI A AR BB 25 57 (P<0.05) .

Different letters indicate significant difference between treatments (P<0.05).
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YT LT IR B R . o T AR AR 0 A R e - P A B A, B CK AR B AR 5 70.42%, T, T Ak
P CKZ oo 25 T AP B R U i 2 (0 4/ b B 2 [0] 1) B TA L JI0ER A B0 2 ()
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Fig.3 Effect of different treatments on the utilisation and relative utilisation of soil microbial carbon sources
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HE YIRS S5 R I =E & B, T, AL PR AY Mclntosh 15 80U 25 =5 T CK A3 24.51% , {H 4 N A #E 2 [8] 1Y) Pielou 4548
TEZES . L5 b AU HE A 9 1 70 A B 2 e el - S92 R B R B e

F3 FREAIE LR YA BRI BRI

Tab.3 Effect of different treatments on microbial functional diversity index

Kb FE Treatment Simpson 8% D Shannon f5 £ H Meclntosh ¥8 %% U Pielou 8 %% E
CK 0.90+0.016" 2.49+0.171° 5.18+0.43¢ 0.94+0.014"
T, 0.92+0.004" 2.85+0.059" 5.88+0.23" 0.92+0.013"
T, 0.95+0.006" 3.01+0.054" 6.45+0.21" 0.93+0.025*
T 0.93+0.003* 2.82+0.060" 5.42+0.40" 0.93+0.008"

3

R[N 5B 4% Ak B I S 35 25 5 (P<0.05) .

Different lowercase letters indicate significant difference between treatments (P<0.05).
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Fig.5 Effects of different treatments on yield and fruit quality of Jinggang pomelo
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