HA2 4 AW &S
20234F  7H

ok ok R o R

Journal of Huazhong Agricultural University

Vol.42 No.4
July 2023,167~176

XKLL, FRICHE 5B R 45 O/ PR RO TE it e RO I LT ] AR el K424, 2023, 42(4) - 167-176.

DOI:10.13300/j.cnki.hnlkxb.2023.04.019

ZIERIEARAER A ENH

KA, M ELKER, D

AT RS R, BT E

14 Rk K 522 517, KR 430070; 2. 4 P Rk K FH M AR RS, KX 430070

WE A O AR A P K, 2/ BEHORTEAO A 7 SUA BT N . G2/ 9%
JIE B 18 P AT Rl P RS BRI 1075 e WA L3 2 R AL R R 23 AR N TiAS (R 22 /45 R ) 2
WAFTE—LER I o et B A R A , i — 20 1 B /A B BARTE AR SR LA A 7 R B2 5 B
Ay A= 7 SR AN S B N Wt 20 0TI 14 2, A SR SR (9 Sty |, AR SCERR T AR G /L 9 K 26
Lol #6750k BB HE R , B2 T G /P B HEAE I vh B 00 A RIS A2 5 [ I 0T 2/ 42 R ML P o A [ 230 R x5
PEAT T RRBE, B2 1 A5 N R SRR B RT e A7 T B BT, T e 2 /4R AL HIER 5P M IR R A R 58
WEFE IR /P RENE M AL AR SR IS 7R3 W A 5 2 7 ORI Ak PR OR IRAAR 1 2% / P RN

XA
hESEE S14 TR A

HE R A A P A T R FE A AR
A E AT BER . REEYRIG RV,
FEAR Y A 7= v A Bk A T LA RO = A AE
U RGO R A B AR A R
() VE 4 L 184 77 i B AN () < KR L /N 22 R Kt N
P, 05 KO - 3538 7 g F 43 1 35 3] 10.8~12.2..9.2~
11.516.8~10.4 kg/hm??', {LJE Al A2 T A A/
Yy i ABAELO A 7 52 B v AR IE A R TR AR,
SeitpeoRt R 3R E AR A A A B BRI 2 A
Y1 R 5 5 0% ~35% . 10%~20% il 35% ~
509614 L Y, 3 FE A A 7 T I 5 — S IR Y )
R, AR it A iR AR R i, R
AP NEARLE A REE o, X 4458 KRR S e
29 ELORA S - R KRS R ER S BB AR Ak
TR R R E AR NLO R HERL Y e R
G 0@ U5 e A0 R W R A R B RN 2 ek
JREA02) T a it At T A R TR
B, AFITF A A 7= AT R S J

P Zhang 5 , 3] 2033 4E T [F A L1k 5 15
¢, Jm B R AR T B 3500 AR R R E K
R NSPRRATBIG R oK o SR PR TR E N E A3
KR AR BT R L 4, T AR EY A = h itk 1T

Wk H Y1 2022-08-01

BT« E Z AP T WH (2018 YFD1000900)
XKLL, E-mail : liuyh913@mail.hzau.edu.cn

WAEEH . D4 E-mail : mazonghua@mail.hzau.edu.cn

NERS

/RN 5 AW A 5 BEAR IR 5 ALAEAR 250t s 28 5 /R AS PR 88
1000-2421(2023)04-0167-10

ZUCHENE , 3 5 25 A A A 7 i A 2 RS E F
JER . Pk, JEAOAE =AY H IR E B T
R B ORI TE AL B AR o G2/ R R R —
BT LR, 75 A 9 AR A i A o — U it P AT LA
SRR A T W I 3R 43 5 R U TR B A A ALt
NEARAE AR TRlAS el D R 75 B A 0 i, R
BEaas M Thatas w3 Bk, R R R/ REAE
BHIFFT , n] o e B AR 24Ol AR - Tt AR 4% L AR AE A
2470t 1 R A SR o DR e [ R e 4 ol
Az 77 TR R AN A= A SO B AT L X
1 ZEBRARNERE

G2/ P2 BB AR F I B s AL 27 07 Wk A I
P 5, A T A IR 11 pAY 92 o R R Tk A A B —
PR AR N2 — R W B2, DT 32k 81 sk /A 3 1 0 J5 £ 1
AR, S B VR SR S A E | e R
I RFEAEN . AL T AV 0 T 455 B AT R0 )
S A R A P T (B 25 A 25 RIBRHR 7345
5GBS TR B P AT HO R, 28 /45 R R
TR B4 3 A B T A 5 I T P A 25 7 3
YO PR BT 1), DT SEE 4 35 1 0 Joie ) A7 P A 1], i g G
VERIBICR AR I3



LS N AN S o ¢

o942 %

168
By
JREEA G PR TR
= ariations o e R AR
= active substance o HJ({{J}{K{&
£ concentration Variations of slow/controlled
M '.E active substance concentration
'{3 E f\\\/ /
S TN
s ! \
=Ef N
sl 2
ML | A
o \
= \
15y N
= \\
YEFIFE] Reaction time
Bl EUEYREEMERPIIRETL

Fig.1 The active substances concentration
changes in different systems
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Fig.2 Chorological development of controlled release fertilizers/slow release fertilizes '*
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Fig. 4 Schematic representations of slow/controlled

release fertilizers systems(According the literatures)
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Table 1 Carriers and coating materials suitable for the slow/controlled-release fertilizers
AR E AR B K] Carrier or coated substance kL Fertilizer S5
References
M A= 5% Brown coal , biochar A Nitrogen fertilizer
BERE 80 S U #E AT Perlite, vermiculite, bentonite, and attapulgite K FhEIEICZ All kinds of nutrients
e Peat ZUIE Nitrogen fertilizer
TFEERAY Calcium alginate A HE Compound fertilizer
HEAE Saw wood AU Nitrogen fertilizer o
BUPE I FE % Modified humic acid AU Nitrogen fertilizer 1‘&%}5’:;2 159

AT WA A LS AT S AR R

Vermiculite, bentonite, organic vermiculite compound nano materials

WA S KA YK Vermiculite, bentonite, hydroxyapatite nano materials

B4 ST 4K Vermiculite, bentonite nano materials
27 BB K 448 Sulphur@chitosan-coated nano materials

B A7 4K A1 K Vermiculite nano materials

WEBERRER Alginate salt

R Polyacrylamide
RN Polyacrylamide

PR ER Alginate salt

B LT3R Carboxymethylcellulose
JEM Starch

e M Chitosan

RFHMEER Polyacrylic acid

KRJFi# Lignin

BETRETHE TREDVITR RN IRTHERE Acetate cellulose, polyacrylic acid, polyacrylamide

BWWEIR Polyacrylic acid

AR -TIRTR T BR - TP AL IR R T B3 R )
Phenylethylene-acrylic acid-methyl methacrylate polymer
B3R ZlE Castor oil-based polyurethane

RJFi% Lignin

B ONEEE R LNEEE/ 5T R B Poly(vinyl alcohol), poly(vinyl alcohol)/chitosan

ZME Nitrogen fertilizer Collected from

reference 39
A Phosphate fertilizer

HPAL Potassium fertilizer

AN A IE NPK compound fertilizer
VB AR AR RO

S, Zn, Fe and B micronutrients

M2 %% Diammonium phosphate
PR — %% Diammonium phosphate

JR# Urea AR SRk
¥R — 4% Diammonium phosphate [33,36,40-
W2 4% Diammonium phosphate 42

2 —4% Monoammonium phosphate Collected from

ZUE Nitrogen fertilizer references 33,

RBHEATE Nitrogen and phosphate fertilizer 36,40-42
A Nitrogen fertilizer

AW A HE NPK compound fertilizer

AW A B NPK compound fertilizer [42]
AU Nitrogen fertilizer [37]
T2 % Diammonium phosphate [38]
WA Phosphate fertilizer [43]
HIAE Potassium fertilizer [44]
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Progress and its application of slow/controlled release
fertilizers in agricultural production
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KUAI Jie?, WANG Bo*,ZHOU Guangsheng®

1.College of Sciences, Huazhong Agricultural University, Wuhan 430070, China;
2.College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China

Abstract The slow/controlled-release technology has been widely applied in the agricultural produc-
tion with the rapid development of green, efficient, and intensive modern agriculture. The use of slow/con-
trolled release fertilizers (SRFs or CRFs) can reduce environmental pollution, restore soil ecology, im-
prove the utilization efficiency of fertilizer, and reduce labor costs.However, there are also some shortcom-
ings in the application of slow/controlled release fertilizers. This article summarized the development, classi-
fication, preparation methods, and applications of SRFs or CRF's in recent years based on reviewing litera-
tures. The advantages and disadvantages of slow/controlled release fertilizers in application were summa-
rized. The problems and countermeasures in the application of slow/controlled release fertilizers were sorted
out.It is proposed that systematic studies should be conducted on the application technology and evaluation
system of slow/controlled release fertilizers in the future, focusing on the development of green materials,
production processes, and equipment innovation, to form the integration and demonstration of industrial
technology for slow/controlled release fertilizers, and to develop efficient, environment friendly, and low-
cost slow/controlled release fertilizers that meet the requirements of production.

Keywords slow/controlled release fertilizers ; agricultural production ; efficiency of chemical fertilizer;

chemical fertilizer and pesticide reduction and efficiency enhancement ; ecological environment
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