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Research progress in the application of microbial fertilizers in
chemical fertilizer reduction and efficiency increase in
orcharding
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Abstract: The production of green and high-quality agricultural products has become a new
trend, especially in the context of developing green agriculture. However, the excessive use of
fertilizers and pesticides in orcharding has caused severe pollution of the farmland environment,
resulting in low-quality fruits and posing a threat to human health. Microbial fertilizers are a
new type of green fertilizers that contain beneficial microorganisms to enhance soil ecology,
promote plant development, and increase productivity and can reduce the application of
chemical fertilizers. Although the current research on microbial fertilizers is limited to a few
microbial species and single crops, the studies have shown the potential of microbial fertilizers
in improving soil, yield, and plant quality, while the mechanisms and effectiveness of these
fertilizers need systematic investigation. Therefore, this article reviews the mechanisms of
microbial fertilizers in improving soil ecology and enhancing plant resistance to disease and
stress. Taking fruit trees as an example, we focus on the application of microbial fertilizers in
improving the fruit yield and quality as well as the agricultural environment. In addition, we
discuss the technical bottlenecks and put forward new research ideas and directions, aiming to
provide theoretical references for improving the agricultural environment and promoting
sustainable agricultural development.

Keywords: microbial fertilizers; chemical fertilizer reduction and efficiency increase;
mechanisms; yield and quality of fruit tree; application
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Figure 1
bacteria in promoting nutrient uptake by plants
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BB AR A, Pk — R S R RS
FRE R R, UGERSUE SR RIS
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3. EERET=E

WUEPTE N E L o B AR IREEY
L/ Boe e S PE AL, (R 2F R A Kk
7, EERI T E, MAEYDREIES FEARA
i —FE AR PR A2 4E T8 (plant growth promoting
rhizobacteria, PGPR), X 8 4 1 4= KA B & A=
YER, AR T3 RS- it .

PGPR HHHYIMR R BHAHE, TEAHYIMPR
WL AN AN, B 2R T R
(Bacillus). fB 5.1 % J& (Pseudomonas) . 1A 7 2
JRf I T J8 (Burkhol deri ) FIARYR 74 & (Rhi zobium)
%5, PGPR AN{URBNE IG5 AT W X 55 43 B WAL
M HE 2 i H AR AR A, AR AR
7Ry, —J7 T, PGPR REfSTE Ak 33 b g IR
Bk, W IR KRR @AY (NH;), 5 &2 A01EN
MAEACVERT, Bk h B T o Py e or) i B A
RORAY) (Bedh | EMREL); J3—Jri, PGPR 73
WA K e T LT J5T ) P LA ik L T 25 i )
YHMIRE , R R BB RR 08 2 B R Bk
DL AT MM A BILIR 2 25 1R PN A U S A il ™
P 43 RT3 D 0 o A0 4 48 (T 2)1°00, fEL e
Jid 5 (Pseudomonas) Fl 2F i #T 1 (Baci | lus) RE 1%
P Z R LA RS Y, SR S BT A
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BRI RSN T A 25 (1 L G g R
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Figure 2 The mechanisms of plant growth and development regulation by plant growth promoting bacteria

(PGPR) and arbuscular mycorrhizal fungi (AMF)!**73],

Tt TR aED . BERLEL . 7 SOFPRORLIG T
Wl ARt A X R A I e,y
A A TR AR A S A R TR TR GXS16 A1 A R
W4 KA 42 1 (plant growth promoting bacteria,
PGPB), FEME7EH REA Az, 18 1 o H REAAR
N A= ) [ % (biological N fixation, BNF)id FE4i¢
HHEAREFEY, ot L, WHT
PGPR 1) 2 K UK 1 A= ) o RE 0 22 fifk Al 25 %o
FAAPE A E , Mg kA, ARTAE
L0 =Y = VR

Hok, AR R 2 AR A
(arbuscular mycorrhizal fungi, AMF), il 544
YIE RS SERAE Y XTOK A . BB SR A R

e, WREE Y RAE L. AMF /YR 22 AE
gl R ) B L . R R SR ICHL AL AN
WAL, e R R 2 R iRtk &
PRz S e iz 22 AMF SAEPIAR R 38 A4 i,
PRS-l NH, i, (R AR 40 i i i (181 2)7,
T34k, AMF id BE A 4 ol 8] 4 7 A R M TR
By, oAb bR ERE LYy, St YA
RO WO T o — 5 T, A2 SR PSR,
AMF 255 31 A AR W) R PO TR A ) T it 3 0 2 )
0 T, P TR DR 3Rk, DT
PR PEBERR B (& U RTRE T (181 )15 53—
AMF if 8 B 1200 1 1 22 BT IR IE Wi R il , (it
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AMF AL T BC s A= e e, s 68 2%
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AR TR T A K G e it I 2 s IR AR K R
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AN, DA Z st , Ay wATE
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ﬁ%[76-77]O
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LA P o A 4 e R S 0 8 3R i BRI
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32,1 RILEFRMRMES

AR RE RS 18w SR SE R BHIR LL . FTIR
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BT, FEREUS A 20% 0 10 I8 i i
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WA K LT W ERAENES, I BRI SLhrli
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ZEHUFF 1 (Bacillus velezensis) YH-20 A4
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IR AE R RHT, A YR IE i o 52 T i
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RALRIZEA AT MR TF A 3R 3T
T B SR I R, TR IR AE A L R
. WO HRRER AR fE e R C L]
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R YE N AR E R A oy T i, FISCGE R AE
WyE 3% o
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A= O R N A o i SR SR | 4R
R PR | SER RS B 5, SEE R S
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JE o AN, DU IE 22 0 A P s s e 2R
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Figure 3 A microbial-soil-plant system under the control of microbial fertilizers

[98]
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PO AR SR AR OIS AR Y B X
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