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Abstract:  Excessive fertilizer application leads to soil degradation and reduces the sustainability of cultivated land
productivity. Reasonable soil fertilization is the key to stable and increase crop yield. In order to achieve green and sustain-
able development of agriculture, the application of organic-like fertilizers has become an inevitable trend. In this paper, the
types, manufacturing processes, and product standards of organic-like fertilizers were analyzed, and the effects of applying
organic-like fertilizers on crop yield, crop nutrient utilization efficiency, soil physical structure and nutrient content were re-

viewed, and the changes of soil enzyme activity and microbial diversity under application of organic-like fertilizers were dis-

cussed. In view of the shortcomings in the current research
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Table 1 Manufacturing processes and product standards for different organic fertilizers

S HilE T2 (A7 A e

TR b i

RS AT AL TR BibE AEe . APURSE =30%, BIE50(N+P,05+K, 0) f i =4% , Ko & <30%, -
e BROL K I, pH 5.5~8.5 FiF R ZEARE( GT) =70% WAL B & it <0.5% , 3K T

TR T

FEEL(AN, 1 g) <100, il e BRBE T3 = 95% , Wb fift ( As) 2 ( LAME T3

1) <15 mg/kg, BOR (Hg) fri (DT HIT) <2 mg/kg, BT (Ph) &
(DIMETFEEGT) <50 me/kg, B4R (Cd) i ( IBETIET) <3 mg/kg, B4

(Cr) Fit (LI IE) <150 mg/kg

AHLTCHL FRIEL L EIR5 (N+P,05+K, 0) & ik =15% , AL it =

20% , K3 <12%, -

SERAE B RORL BTE 0T pH 5.5~8.5, ZRHEER (1,1 g) <100, 1 HUGHFET 3R =959% , fift K H:
43 R EEYrER (UL As 1) <50 mg/kg, R HALG Y&/ (L Hg i) <5

mg/ ke, BT EHAL AP E (DL Ph 1T) <150 mg/ke, 5 X AL S5
(LA Cd 31) <10 mg/ kg, 4 X HAL AW E R (LL Cr i) <500 mg/kg

R 2R ) S EAHE AR MY R A ROR (X108 CFU/g) =02, B HLT &1 =40% , /K43 & 1 <30% , pH -

APUE

P pH AT 5.5~8.5, AR H) =6, BIHTHREE (1,1 ) <100, Wi EIZET- R =

RERE IHE HET . 95% , i (As) S it (LT3 T) <15 me/kg, BOR (Hg) & (LI T3

sk

1) <2 mg/kg, BAT(Ph) Fri (LI THGT) <50 mg/kg, B (Cd) &

(DIMETHET) <3 mg/kg, 84K (Cr) & F (WIHETHET) <150 mg/kg

FA R EEHEIR Ry i ARG R (X10° CFU/g) =02, M350 (N+P,05+K,0) &1 8% ~25%, FHBIHHEEN(x10° CFU/g) =0.5, M348 (N+

wekt

P pH B INAL A HLT & 7 =20% , 22 3 < 30% , K Ar S i<

30%, pH 5.5~8.5, % P205+K,0) Fht 6% ~20%, 2K <15%, pH

NE FEFRIDRET . (F) =6, SERMERIE( 1,1 g) <100, 1L BIIET 9 >05% A (As)  5.5~8.5 A1) =3 FRBERE(A,1
BEPE T B S (UL THST) <15 me/ke, MR (Hy) A (ETHGT) <2 mg/kg, ) <100, B HBIFET-% =95% , 6 ( As) i
& SAT(Ph) B (VAL 363 T) <50 me/kg, BV (Cd) & &8 (VL5 (DMILFEET) <15 mg/kg, BOR(Hg) i (L

1) <3 mg/kg, B4 (Cr) Frig (LMIET3E1T) <150 me/kg

MEF ) <2 mg/kg, BAF(Ph) e (LT
Hit) <50 me/kg, BV (Cd) i (LIMET 5L
i) <3 mg/kg, M (Cr) & fF (DUHE T 3
1) <150 mg/kg
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Table 2 Changes in crop yield, quality and nitrogen use efficiency under the treatment of applying organic-like fertilizers compared with those

under the treatment of applying full amount fertilizers

R memz B gy IO ﬂ};;rﬁgH g(%m% g%’ﬁ *ﬁg%t s 2
AP AL IR AN 27.50 Nz 16.18 18.26 1 [25]
ES 5.40 AR 5.80 9.79 2.97 7.05 3 [26]

FI 3.00 FUK 0.52 17.68 2 [27]

- 35.25 S 2842 3.48 3.13 8.84 5 [20]

s 7.50 M 19.50 6.20 4.60 9.01 2 [28]

e 4.97 IKFF 14.81 38.13 2 [18]

AHIEH AL Lizas 1.50 EEPS 0.55 3 [29]
2 30.00 Nz 20.66 59.76 7 [30]

43 30.00 INEE 23.10 6 [31]

43 30.00 INEZ 24.58 3 [32]

FEFF 38 12.55 Tk 11.38 5 [33]

TR 27.00 Tk 19.40 45.68 39 [15]

AHEHE RIS R 0.60 piZés 7.10 21.00 1 [34]
SR 0.92 KRG 7.14 2 [35]

WA DR AR YA HUIE 270 Fi253 4.80 34.89 15.94 41.06 3 [26]
AP UL 6.00 [IES 12.29 2 [36]

GR7EELIN 6.00 HK 18.70 32.68 10.86 546 1 [37]

A HUIE 045 INE 4.81 41.45 1 [38]

EYAHLE 6.00 I 17.20 4239 9.14 18.02 1 [37]

GR7EELIIN - Frf 0 11.02 18.76 2 [39]

WA HUE - FroR 51.00 14.96 23.62 2 [39]

EAWMAYICEERALE &4 0MA ik 0.60 piZas 930 23.50 1 [34]
SEHAIER - R 1111 371 10.75 2921 3 [40]
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Table 3 Changes in soil pH, organic carbon content, and nutrient content under the treatment of applying organic-like fertilizers compared

with those under the treatment of applying full amount fertilizers

ARl RS EEE O HMmE A

[ IBIEN B fffff) THCST pH BN AT RN R i i P TR S8
(%) (%) (%) (%) (%)

AHAEERAE TR 27.50 i+ 0.54 435 14.56 27.20 508 36.36 1 [25]
4 68.00 - 0.90 37.50 1429  -20.00 1 [26]

e 5.40 AR 131 10.20 4174 -1983 2977 5227 3 [25]

e 497 i 0.06 25.09 10.20 32.95 0 2 [18]

B 15.00 - 0.97 39.60 54.70 30.10 36.90 2 [28]

biEes 2800 YR 0.48 41.77 20.92 3028 17539 3022 28 [60]

3% 135.00 Bt 38.17 15842 16668  737.59 2% [6l]

HHLTHUILEHE X3 75.00 g 0.16  182.23 199.25 25.00 8  [56]
FhFF 8.10 g 0.15 20.82 22.94 52.00 10.06 3 [62]

e 30.00 +HEHAA 1 19.16 30.84 5827  147.02 39.29 3 [32]

FhFE FhE% 1255 HEEE 008 15.50 10.64 47.38 8.63 5 [33]

A4k 45.00 -t 23.48 54.17 67.84  167.86 24 [61]

e 250  HEELE 028 12.50 120.00 15.00 12.00 14 [63]

T - w4t 0.03 17.67 5.66 31.88 35.51 38.94 1 [64]

HHCHUERIEEIE IR 0.60 wmt -032 6.65 12.30 11.74 1836 1 [34]
SIRAE 092  fkerHE 0.20 18.90 -13.64 2.56 49.81 91.40 2 [35]

A AR AR AL 600 gLt 2722 31.62 44.10 2293 2 [36]
HEPIAALIE 2.70 2135 0.81 17.10 430 =209 24.43 20.45 3 [25]

APAHUE 15.00 - -0.36 71.53 80.25 7206 200.06 186.60 7 [58]

AYrE P 7.50 - -0.34 47.81 48.15 5113 73.21 92.94 7 [58]

AP BUE 045 Wit 4.39 1 [38]

WAL 10.00 Wt 27.98 2 [65]

HEPAHUIE 20.00 Wt 42.94 2 [65]

EAEHAEYACE BHEMAEYEE 060 it -0.31 8.85 12.30 14.89 18.68 1 [34]
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FALIE b 35 ) G AL & 5 50 b 1 23% Fi
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MY A R R S AR NN R A,
TR a0 A A KA FLE T TEHL A E Y
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Table 4 Changes in soil enzyme activity and microbial diversity under the treatment of applying organic-like fertilizers compared with those

under the treatment of applying full amount fertilizers
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