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Abstract

Slow and controlled release fertilizer is a new type of fertilizer that can slow down or control the
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release of nutrients. The nutrients contained in it can delay the absorption and utilization of crops
after fertilization, which can meet the demand for nutrients during the whole growing period of
crops. It has the advantages of improving fertilizer utilization rate, crop yield, reducing environ-
mental pollution, etc. At the same time, slow and controlled release fertilizer is used for one-time
fertilization, thus greatly reducing the labor force. It has positive significance in agricultural pro-
duction, so it is very necessary to study slow and controlled release fertilizer. This paper takes
slow and controlled release fertilizer as the research object, summarizes the definition of slow and
controlled release fertilizer, the mechanism of slow and controlled release fertilizer, the classifi-
cation of slow and controlled release fertilizer, and the effect of slow and controlled release ferti-
lizer on soil improvement, and provides solutions to the existing problems of slow and controlled
release fertilizer. In order to help agricultural development and promote the research process of
slow release fertilizer in the future, this paper proposes that the development prospect of slow
release fertilizer could focus on the development of special slow release fertilizer for different
crops, the development of new coating materials, and the development of slow release fertilizer
varieties with additional functions in order to provide a theoretical basis for the research of slow
release fertilizer.

Keywords

Slow and Controlled Release Fertilizer, Current Situation of Development, Improvement of Soil

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

S ARAB HEBE RO SR e R R JE , AR VR TR Jie B AR MRS AP0 A Jie 1 B A St B YR e, S
AR R T AR 2 ) PR B AU R AR 1] [2]0 w2 R A 7= R ], R 5 b A B it & die R AR [ K
[3]. AIEAENE R RN AN R Z —, XPRREH ™ DA e R R 22 B 3R S (Hd BRI
BRI HIFEIN B R — RIVESIHE R, 5+ SR R0 L S B e, ik, &
Jee VAL R R AU RS R Y 1 2 5 IR R JRE JE R A SRR R 3 2 — (4]0 B A AT e 1 R AR i 4
Bt PSRN R IR, AR AL b ) KR I B2 TT 18] 2 (5]

TR NERI TR BT SR & AL KX T 7R oK, RN SR I B — IR IR IE L 25, AT
CAIRKRIEA 573 1. sehh, SERMPERENLRE AT AR HE . B $RSE5R7, W LU 2 1EY IR 70 I 78 20
e, JF BFERRAERHR S @ IERHR B BIEAER, 7 R . X 45 235 BRI BN A RL U 72 (4
#li[6].

ION N

2. EiFEERELHA
2.1. EIERFERAER

SRR R ME & 0 N T MRS 58 MR 7] [81. T X b, B4 R R $5 DL R FE WL E H 77
SrRVIRETBOESE,  SE KA R A RT3 USRI A 800, SR 23 45 IR B E RORE IR MR TBO 2218
SR IERE . B X b, R REAE D NS R AR AR AR . Z2 R HERL(Slow release fertilizer): K
IER L A 250 AR A 2 T 0 3 PR e A AR b 78 0 (32 R ORI FE 3 TR SRS BRI, A AR R B
BIEKAIRERE. 2R B (Controlled release fertilizer): KR EWEIE, 1l & &6 LK 77 0 B E

DOI: 10.12677/jocr.2023.112006 50 H WA


https://doi.org/10.12677/jocr.2023.112006
http://creativecommons.org/licenses/by/4.0/

B, i Fe

RO, RSN SEDS LT T EME SN ARE SIEMEBERE. ZRIMZRELERE
FIE [4]

2.2. EVERERS{ERE

PR 2 e R L I 77 0 BTSN 1 2 A, R IR R (3R 70 I, #E ARRHREE Py 1T Rk
FEZ2, et RERLIR RO, PR h IR I ORI (N3 AN B2 Sl E s v K/ P18 pH {E
%, HIREIKE L DEMBIR R . WM TR SRR TR RIS, IFETR 50
B0 A TSN B AEGRIREALIR DRI » KT RIR IS L Z AR, IRy LEEE
orif, FRISEEEMR R ITT SO TR B B, bk AR, FREE LR AR
VR & REARINGR IR T), BAEYIIR Rl B> B 7R 70

2.3, EIERRR 53

TR D RE T ER . BRa R [7)5 4 S RIS B Bk . B B UL A
YIRERL A A PIRE R AR M EE DY RS . S (10 R SRR o N BRI 2 8 . Fu 5§
[IARAE SRR 28 R R T s, 3R T Bk R . A2 L & 503K H TS BN 1 7 2507
ERMEIREN S N ORI BRI B AL A B A IR & B s S 2 i B i =
ZA12],

3. EFERERN RN RIEA
3.1. EIFEREATIRES

AR O A AR, AR BRI A — M e v 4 Rp e i IR T, AR T AR T RRSE
Ko WHTURIL, SABRNEA R ERBCEMRRIVERE, T2 52 i L3 77 SCE MR A PERE[13]. 128
RULREFF SRR, REW BN BRI BRI TR, SEm HIE ) SEIERE . KA
AT IR (U RRS RN, SBR[ 14] [15]. EHBENEMEBNE SRATR & T, S5RELAH
ML, BRI T T A Ti[16].

BEXT ER B, E 3 A SE[1 7T ek T SR R N A 5 it P LR 8 AN A e AT R R, R IE
FENE AT 25 2508 B J RO, o RS8R B2 R RUIE AN HLIE B A AT 2 25 4 e h el -3 I 7

3.2. ZEREMRE. 8. HHRm

Jith FH 2% /47 R RERL R S5 3 PR BRI R [ 19] P IR 0 [14]. TEFR BB, A
PUE T3 R B A S B S R A B [20]. Silva Z5[ 131K, BIRKZ, ZERRIEAEE R 13 TEHL
AR . BB 161 Bl FH 22 3 BRI SR BN SRS AP BC bt #0400 7 35 7% 5 91 4% NH4"-N Fiw]
WHERIREE, PR T AR FR M NO; -N IR . 5T 3R (21 R I GR35 A vT AR vy 4% il 3 B 5
e, FNERERD> BIRE RN R, HERIFHER T 55%~80%. Mi (220 F KM, WEFER
TSR 7 d it BRI R G PR 5, 0~60 cm /2 ¥ NH4™-N 1 NO; -N & & %35 5 T /K 2 0 Uit IR AL 2 o

SRR/ RE MR AT DART 11774 B AR LA K P B 5E [23]

INER[20 ] 2 42 B A it T AR AE, I8 2 BH, — Ik ik e o, e o S e 0 A A 53 6 IS e ¥ 355 2 e
TEWITER S REAE A 4h 2 S SOR A ) e A & B . 18 — 24 ER IR AR B A e AE KR BAC
YRR R T, i AR I 60 8 SR 22 (PCU) AT I A0 i S AL B (PCPC) I AR AL EY, KB PCU + PCPC80
NRER LA S, BT RS R

DOI: 10.12677/jocr.2023.112006 51 HHL A5


https://doi.org/10.12677/jocr.2023.112006

B, T I

3.3. ZEREEMREIR

FIEZESE1 7] R IUAE 3R FE Ehmth ok R B Il S BB A B B 75 45 A il L H, S BRI RETE — 2 f%
JEERFHFAYR, RN, SZBIEE B TR IR R K RE, LR REEZ KT
[f[13]. Zheng F5[25]& 3, fEHEFE I~ H EMHERBIRIEE, NEREEERZ(0~20 cm)f) L3EHL
A BTN .

3.4. ZIERAEX IR pH BIRZME

7 P B R 25 B AT A0 S e 1 98 pHL (B[26]. Qi 252715, SERE/An e NEARL R AT AVE 5 41
A B 1) pH {H . Zheng Z5[2517EHH AL Sy I FIESEN 7 d BRBIREE, DNFEBGRERZE
(0~20 cm) pH B JRZ /it A FRER 51 0.17 AN B4 o

3.5. fR7KEE

TRAE A - SR S B 1, RO EA BT SR, I i R SRk R S n e 4wl K &
RALHEREY A=A o Jti I SR PR SR vy 1 A ORIK RE AT o iR K VE AR S MR — R SR A R LR
A DARRMSORI O B KB IR K 2y - AT s 33 OROK fiE 71 (23]

4. ZERRFENER LR
4.1. EEREEFEREE

4.1.1. EEREARES

BT G2 2 B AR G0 AT RLE B A A R, 5 B P BRI A M B P 1 it FH O IR v 28]
[29]. [EIE B TR EHHE T2 MR E A, A AR s, BRI EE K B A S LSRR R i i, 38
WO E MR 2~4 1.

4.1.2. MEPHEIEFRLABTE

BRFAREHER] « AME AT AL BRI} R o 245 B AR I 75 SR D (3010 SRR AE o 4 10 A 717 37 10 4 65 4 2
N, BRI 70% L AR P BRI —H AR TR EA R, BR R EE A E[31].
AR B SR R T AN R RIS B e, S T £ R e AL

4.1.3. BEIETRHA

EEREERNAE T2 X ESNERSR TR, B TR RS T, BN TE , A
T A B B A [32] 0 1R AR PR AERL BT ) T2 4 2 NI . EARHA . BEE05%, BARE&
PR ZFEHIEH) 2, EAEESM. BRI, QRORE R Z 00, 5 E A a2 A LA
TFERER 2R

4.14. BEMNRESBTRISE

IRBE AU R R 2 PR Sl b R R A 5 1) 22—, LT DI gek 8 2% 5 &5 4% i) 35 4 1) - 35 v FRORR TR
kD IR RIS IR BE TG Y33 ], (HREH X 23 B ARSI R ASWT RN R B 23 2545 0 AR f) F S 7 -4 o
ATy, ISR AR, 20 IR BRI pl A IR 9] [31].
4.15. ZEEBRROEEITNRESE—ER

SR B MR AR 3% 0 R 20 R o ol 2 B AR I 2 1) B BN AR . K BRI R I Rk, +
R ek, AR, BENEVE. R EORERE . AN IS LR T R R 3R R

DOI: 10.12677/jocr.2023.112006 52 HHL A5


https://doi.org/10.12677/jocr.2023.112006

B, i Fe

BAERERIVEAT i (Hi TEASRILR B R RSB LB S AH, HArME— 84 —1
PO AR AE 5 TTVA[34].

4.2. HRFREEIYL

4.2.1. PEREEBRERE

DRI RENE (A A i 2 A ANt SR RN A SR BE R IR 2 — o BRI, JT AR 2. IRAS R AR A
AR — AN EE AR F[7]. SRR IE IR A, BN X SR AE IR o A 3R 57T
g, NERME BRSSO ARADRHN, RO EEEAN LR PREE A R R, RN 227 5] [ Ah A
T, St REA TZREMA 8%, FBARE A, 480 SEGIERIKS 2250 BRI
[B5TK8L, RARLAEG G TR 215 Z& 08, TN — R R e Ak, DGR 2 N
T &AM HR, BURT % ZE R BRG] S R BN RIE R . s BRI A= Al itE
Al 25 T 5 WL B BUR BRI .

4.2.2. FFRKR PHEXEIREEI

MR/hFR[361E R A R I, MAEAEEE, 1 A A M RS S AR P ECAS R A b TR G2 (AR 7 i
MEEAR, FERSZRE BN R ARESE MR T, BT AR A P2 SRR . Rk, A ABURFAR DS HE ]
A DU AR AT R, B A RO B R BRI, AR P A ST SR B AR A A 2 i
FHEREEAR, T IREARRERERNHE R 4 5 B AR BTk, H AR Pk BRI R B MR RE AL, {10 AR f

BEHK.

4.2.3. BUHBERREIE S E
TR AR TR L, WA EAREE, WAL A . 2 AN [E) Fh 2 R R ) 4 5
BT [R A IR R A = s T HOR IR

4.24. FEMREITFRREER

P9 H T AR R AR A ELISEA L 22 S B BOME R, Bk B E 33 v P A A 5 1 i ™ 1)
s Y, RIE Y] T R TS S AL AR 37] . BRAR A2 BB th— R R AR Bk R AR = 2 T
AR, IXFFRARL AT LUK FERH 0 bt G FE U %, DA T 7E 3 it P — Rt Ao A AR B AR T I
K[16]. Bk, FFRRIR KA B TRV A B iR L3875 Y 32 B A7 1

H AT 55(38] [39]1 TR, A FH RAR B0 AR 2 R SERRAN (E N kL, R L3RS 135 4,
HCEIEEL PR AR RE, 30 REFPEMERIAE] 55.6%. BRALIIRE & SRR, Hou 2540190471 T HI%
FEFIRS R Al T 3 RO KRG = B0, R I PR A 3T A AR 15 TR A2 R A ¥ 38 7 ROR B A
FAHERL . Firmanda 2541106 A4 R BV R AW NG & B 1R - BUIERHE —Fh ] KRS Al
S EAEEE . TR . MO, YR EH S TR EAE R, TEARRIREOR K E
TEH, merdE g sk e B TR R LK sy, FI T R4 K . Marta R Patryk [42] & AWK HAG 15
(1 bl T AR AL RSURE DA B SRR R AT, AT AR R )3 97 40 SR 1% TR ) B (2 B AR R B A (0 0 R )5 #
BE[43] R B FH 6 A0 EL AR T DL S B R K P . R S5 (44 BF TR 9K R F ot R 45 R
HE . IR R R RIR T B2 —, Yuan SF[45S R ELIEME A ZERAERL,  AMUAT DUEE SR ik, T
BAEE S F2 0 B80T H B A R .

4.2.5. BIERTAREEREHITMER
M T SR MR T A BB RS ANHR ) DR SRR AR % ANAH [ LA BRI B T8 4B 2% AN [, BRI

DOI: 10.12677/jocr.2023.112006 53 HHL A5


https://doi.org/10.12677/jocr.2023.112006

B, T I

b AR R 2K (P B R ST R VT AR 2R, TS A2 BT A OB R A AR R B VRN A R
5. REERE

VRN — Ut L, 0 TR R G PR ML e T A2 VRPN TR A RIS TR 70 B R R, X e Rk
WIS T, W 757807, 8 7 astiE, 22— MERIT AR AR FIEE . A Bt s
hOREL, RN T AR R 3, T REIEY) . BN Py K. REEANLR. 3 pH DL 0%
TRIKBE A —EMPER . AKX LU R, ZEREBEMRSZ —.

BEX e R R RO AR A 2L, BT R JE M AROR R B B TERERE ,  BHIE N 53N
INEE LR =ANJ7 H R .

5.1. FREREERRE

FIRTSEE . BRI H AR KK SO0 s R ILTE R B0R,  (H RS R R T ey 2 R4 M A0 B I S5 A
th, FEARAOL U, ZIEREEEM TR, MR, mimE R, SRR, AR, 2%
PR E 2 F M EE R KR RS E AT EM[46]. AFRIEVIX F2 3 MR EE S, ALETFRE
FRE, DA AR I R, SEBLIR 70 RSO R S R IR G SR I UL IS o T 80 A RV IR 6 FH 2%
PEREIE, AIVEORRE N R RENEHIWE AT 18], A5 AR ) A B i ROt I 97 20

5.2. FEFESESR

BBER B IE RN T A2 B NLHORE O e PEIE T, AT S REAL I BB R 22 D9 v 731 & A
kL AGE G, T H S RIS RS e JT AT T AL AT RHRE DR LI USSR T, [RII
TF R B BB A L X T3 — A IR N BRIt ) 42 R A T P L LR A B 2R 3

53. ZIEREETZ TN

FAT, 2B Emm 7t 2R PR RUIE R NE b, ARREP X SIS RENERITT A B 2 Azt oo RER
EGARRENLRH A A Z et AN, TR R AN B B, BREEEE M NI RE -

SE WK

[1]  ZE¥ERH. &P RGER ™ A RN A —— 3 T A R P REAR I 4T [D]: [ L2600 5], K& SR
kK2, 2019.

[21 ZEE, WEN. FERO GO TIN5 SRR I]. HN 2T, 2022(9): 40-48.

(31 #Bak. R PERHE AN ANEA R RN [D]: [ 22 401830, B PHAER MBS, 2022.

1 BN, x5y, BIRIR, & RESBELET A R IUIR AR 2 1I]. EWE IR 5 IERFEER, 2009, 15(2): 463-473.

1 xlE, BEeEE. HEZ. RGP R RD]. 67 R, 2011(21): 189-190.

] SRR AEEEREAERT /N8 55 77 2 R A R R [D]: (AL 2008 3], M B R ROlRE, 2017.

]

Mrodk, BXIHE, Ofori, D.P., 5. HLJE R S7/¥ B AL AL IR S AL D Re R R i B A e 22 0], AR R 5 i R,
2021, 48(3): 1-6.

[8] JHMKEE. 2020-2021 4/ B ALEMEBGRIRHT T[], AR I K534, 2022(2): 140-142.

[9] R, BTk, ki, & SRR REIVIR R AELO A= i R TR I]. R4, 2022, 12(1): 22-27.
[10] mitk, BT, ST, % G BIDG KR &5 & BRI L R[], 1EPI2R R, 2022(3): 20-26.

[11]  Fu, ], et al. (2018) Classification Research and Types of Slow Controlled Release Fertilizers (SRFs) Used—A Review.

Communications in Soil Science and Plant Analysis, 49, 2219-2230. https://doi.org/10.1080/00103624.2018.1499757
[12] FEEK. SEIFALRAL Jiz % x5 A KRS 7 B SRR RS2 [D]: [ 2208 30). M KA,

DOI: 10.12677/jocr.2023.112006 54 HHL A5


https://doi.org/10.12677/jocr.2023.112006
https://doi.org/10.1080/00103624.2018.1499757

B, i Fe

[17]

[18]
[19]

[20]

[26]

[27]

[28]

[29]

[30]

[31]
[32]
[33]

[34]
[33]

[36]

— —
w W
O o0
—_

2018.

Silva, E., et al. (2021) A Controlled-Release Fertilizer Improved Soil Fertility but Not Olive Tree Performance. Nu-
trient Cycling in Agroecosystems, 120, 1-15. (Prepublish) https://doi.org/10.1007/s10705-021-10134-9

XU AEHE, BERAWS, 4355, & BRBREULIRER G HIRR K L E TR E R, HE RS ER,
2021(2): 108-115.

XUAPRE, SR/NE, AR, 5. 3 E EER G EY — ROV R B RS SR R (D). 3%, 2022, 54(4):
667-675.

TRBABH. ZEfa R AR SRS FE RO T IBEEE M . NH; $8 & RHR = S AAHER 2 ma[D]: (AL 2260830, A TR
LKA, 2022,

TiEZE, Fx, THEM, % AH-THUIERE G b8 s s 2 o 42 B SR il 16 ok R RRE[T]. 1t Rl L,
2020, 52(5): 70-76.

B, R, 5kAT, . N FHEACEL O Shatth ek R RS T AR KR m[I]. R3EIER, 2020, 51(4): 860-865.
SR, RS, Tk, % RNFEEAEE SO RE 7K SR KRS P | R ], KRR AR, 2020,
34(1): 242-248.

FVER. R AL BRI R LN SRS A 2 M AR TR AR K AU [D]: [Al 2400830, &2 R K
22021,

FAE IR, WO, 3. SR RE i S A R st (0], S E i S AL 2018(1): 1-8.

Mi, W., et al. (2019) Medium-Term Effects of Different Types of N Fertilizer on Yield, Apparent N Recovery and Soil
Chemical Properties of a Double Rice Cropping System. Field Crops Research, 234, 87-94.
https://doi.org/10.1016/j.fcr.2019.02.012

Sim, D.H.H., et al. (2021) Encapsulated Biochar-Based Sustained Release Fertilizer for Precision Agriculture: A Re-
view. Journal of Cleaner Production, 303, Article ID: 127018. https://doi.org/10.1016/j.jclepro.2021.127018

W —. PR PR R MG AC X BRI AR AL A H S R 3RAE ) 2 [D]: [ 260850 Ze2e: IR AR,
2018.

Zheng, W., et al. (2017) Improving Crop Yields, Nitrogen Use Efficiencies and Profits by Using Mixtures of Coated
Controlled-Released and Uncoated Urea in a Wheat-Maize System. Field Crops Research, 205, 106-115.
https://doi.org/10.1016/j.fcr.2017.02.009

Jule. PRE LA R ] & R ST L RE R (D). BRVEARALEE, 2019, 65(4): 92-94.

Qi, T., et al. (2020) Zein Coated Porous Carboxymethyl Starch Fertilizer for Iron Promoting and Phosphate Sustainable
Release. Journal of Cleaner Production, 258, Article ID: 120778. (Prepublish)
https://doi.org/10.1016/j.jclepro.2020.120778

R, XEE, SR AR S6 BT —— MO AR E I 0], P EPABEE R, 2019, 11(2):
18-22.

TN, T AR ERL R AR PLA 3£ FLIE A HI 4 L RIE[D]: (220030, &8 SR T K2,
2020.

f[RH, 7558, HHF. SRR 7T & A AR AR IR R, 28Uk RL S, 2021, 49(21):
7-10+14.

W, AR, ATETE, . RN AT AR R[], Wb RN, 2020, 59(S1): 32-36.

Wi, BHR, Hi, % BREEEREAS T2 RN BESEE, 2020, 35(5): 15-16+19.

Chen, J., et al. (2018) Environmentally Friendly Fertilizers: A Review of Materials Used and Their Effects on the En-
vironment. Science of the Total Environment, 613-614, 829-839. https://doi.org/10.1016/j.scitotenv.2017.09.186

EXNI, B/, BR, 4 BB Z DR AR RHABT SR L ERELD). 2 T IR, 2016(7): 9-22.
BRI, FRET, BRETAR, 5. S TSR AL IR BTN B BRI S BUIR D). o AR R S TR,
2020, 36(10): 170-176.

FiR/NE. BT A P it ARAT 9 A A B O TR 5 Ge B4t 78 [D]: [l 220 5], KPR BT )\ — R B K,
2019.

FFLE, BT, N, 5 MR YIREERILLSEA[T]. BEAHOREIHT, 2019(24): 151-152.

V5. RIRIEZ DB AERNCRL R 4 B LR A [D]: [T L2 AR ], =M 20K, 2019.

Chen, J., et al. (2020) Research Progress in Lignin-Based Slow/Controlled Release Fertilizer. ChemSusChem, 13,

DOI: 10.12677/jocr.2023.112006 55 HHL A5


https://doi.org/10.12677/jocr.2023.112006
https://doi.org/10.1007/s10705-021-10134-9
https://doi.org/10.1016/j.fcr.2019.02.012
https://doi.org/10.1016/j.jclepro.2021.127018
https://doi.org/10.1016/j.fcr.2017.02.009
https://doi.org/10.1016/j.jclepro.2020.120778
https://doi.org/10.1016/j.scitotenv.2017.09.186

B, T I

[40]

[41]

[42]

[43]
[44]

[45]

[46]

4356-4366. https://doi.org/10.1002/cssc.202000455

Hou, P., et al. (2019) Yield and N Utilization of Transplanted and Direct-Seeded Rice with Controlled or Slow-Release
Fertilizer. Agronomy Journal, 111, 1208-1217. https://doi.org/10.2134/agronj2018.03.0192

Afrinal, F., et al. (2022) Controlled/Slow-Release Fertilizer Based on Cellulose Composite and Its Impact on Sustaina-
ble Agriculture: Review. Biofuels, Bioproducts and Biorefining, 16, 1909-1930. https://doi.org/10.1002/bbb.2433

Marta, M. and Patryk, O. (2022) Biochar and Engineered Biochar as Slow- and Controlled-Release Fertilizers. Journal
of Cleaner Production, 339, Article ID: 130685. https://doi.org/10.1016/j.jclepro.2022.130685

HER. SET C AL AR K R AE AR ™ 1 A AU [D]: [ 238 530]. e /R AR ABRMER S, 2021

PR, ZRRNEE, BB, S5 GORMORME S REAL - (N AR FUk RE (9] R8RS A RL 3R, 2022, 28(9):
1708-1719.

Yuan, S., et al. (2022) Characteristics and Preparation of Oil-Coated Fertilizers: A Review. Journal of Controlled Re-
lease, 345, 675-684. https://doi.org/10.1016/].jconrel.2022.03.040

JURTE, RER, T ZERIRE VAR T Tt R S A ). B R2EE], 2020, 41(6): 37-41.

DOI: 10.12677/jocr.2023.112006 56 HHL A5


https://doi.org/10.12677/jocr.2023.112006
https://doi.org/10.1002/cssc.202000455
https://doi.org/10.2134/agronj2018.03.0192
https://doi.org/10.1002/bbb.2433
https://doi.org/10.1016/j.jclepro.2022.130685
https://doi.org/10.1016/j.jconrel.2022.03.040

	缓控释肥发展现状及其土壤改良的研究进展
	摘  要
	关键词
	Development Status of Slow and Controlled Fertilizer and Research Progress of Soil Improvement 
	Abstract
	Keywords
	1. 引言
	2. 缓控释肥概述
	2.1. 缓控释肥的概念
	2.2. 缓控释肥的作用机制
	2.3. 缓控释肥的分类

	3. 缓控释肥对土壤的改良作用
	3.1. 缓控释肥提升土壤肥力
	3.2. 缓控释肥对土壤氮、磷、钾的影响
	3.3. 缓控释肥增加土壤有机质
	3.4. 缓控释肥对土壤pH的影响
	3.5. 保水能力

	4. 缓控释肥存在的问题及对策
	4.1. 缓控释肥存在的问题
	4.1.1. 缓控释肥的成本高
	4.1.2. 种植户对缓控释肥认知不足
	4.1.3. 包膜工艺不成熟
	4.1.4. 包膜材料残留导致土壤污染
	4.1.5. 缓控释肥的性能评价没有统一体系

	4.2. 相应对策及建议
	4.2.1. 降低缓控释肥成本
	4.2.2. 开展农户相关知识的培训
	4.2.3. 改进包膜肥的制备方法
	4.2.4. 开发优质缓控释肥包膜
	4.2.5. 建立适用于不同缓控释肥的评价体系


	5. 总结与展望
	5.1. 开发专用缓控释肥
	5.2. 开发新型包膜材料
	5.3. 缓控释肥品种多元化

	参考文献

