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Evaluation of nutrients release feature of coated controlled-release fertilizer
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(Dept. of Plant Nutr., CAU, Key Lab. of Plant Nutr., MOA and Key Lab. of Plant-Soil Interacations , MOE, Beijing 100094, China)

Abstract: The nutrient release character of coated fertilizer indicates the strength of controlled releasing and nutrient sup-
ply in specific time. At the same time, it can reflect the quality of coated materials and its processing techniques. In this
experiment, the nutrition release characters of eight coated fertilizers was evaluated according to the standard recommend
by Committee of European Normalization (CEN) using water extraction and soil incubation methods in order to guide the
application of coated fertilizers.

The test results using soil extraction method showed that there were discrepancies in nutrient release between eight
coated controlled fertilizers due to the difference of coated materials and processing techniques. For Compo series, the
preliminary solubility(n,) were 51.9%, 28.6% and 11.5%, respectively; differential solubility(na,) were 1.5%,
1.8% , and 1.4% , respectively; and nutrient release time (T) was ranged from 3 to 6 months. But for Cau series, 7y
were 3%, 7.4% and 5.7% , respectively; 1, were 0.8% , 1.2% and 1.2%, respectively; and T was ranged from 2
to 3 months. 1, 12, and T of Osmocote were 5.8% , 0.7% and two and a half months, while for Au were 0.9%,
2.1% and one and a half month. T of Compo series, Cau series, Osmocote and Au incubated by soil were 2—4, 1.5,
0.7 and 1.3 times of that tested using water extract. Different coated fertilizers were of their respective conversion coeffi-
cients, which should be ascertained by concrete calibration experiments. In term of the biomass of cole and corn at sixth
week, Osmocote and Au treatments was significantly higher than that of readily available fertilizer, while the biomass of
Compo-3 and Cau-C17 treatment were significantly lower. For the other treatments, the biomass didn’t show a notable
difference with that of readily available fertilizers.
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Table 1 The fundamental properties of controlled release fertilizers

BE WML RHOMI(H ) N B0, - KO, e
No. CRF Release time (month) Source
3 Compo-1 6 14-14- 14 5[ BASF 24 7 (BASF, Germany)
4 Compo-2 9 14-14-14 '
5 Compo-3 12 14-14-14
6 Osmocote 9 18-12-6 [ Scotts 24 T (Scotts-United States)
7 Au 12 42-0-0 WAF T (Australia)
8 Cau-Al10 42-0-0 o [ Rl K2 AR B ) 5 % 9 P
9 Cau-Al6 42-0-0 Fertilizer Research and Consultation Center
10 Cau-C17 14-14-14 of China Agricultural University

REHTH R B P B AR K2R 5 R
+., FHNE AL VR 1.75%, 28 0.11% , Bi#
N 76.1mg/kg, 3 P 21.5mg/kg, H 3 K 75.4mg/ kg,
pH(ER B H:) R 7.4, &1 XF 7R [ 40 B JIE Aok 8% 30 19 22
ROEFERFRAETHAFHMED#HTEYRTERE
EXRGF . KK 108, £ FH 110d; MKamF: AA
18, £ F ¥ 65d.

1.2 REigit
1.2.1 KEENEOEERERY KRBRGBERE

10.00g, B TR EMSH HENFETERME,
SR I 200mL ZE4B K, BIFME, A 25CH1E
RENTL BE. SMBERRIIMTEE. 8RR
et AERHS R AR AR B RBAE S 2R
$, A F N.P.K B0 E , F B0k 200 mL £ 5 7K
BETHBAMNSSENERE, T 1.4.7.10.14.,21.28d 51
W E -

1.2.2 HE—EYE R BRI BB RCER
MlE HEmMERERMRXBRIT: CTELH
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(CK) %5 3% 4 3 SR R (SU) F1 8 S R AE B3t 10
M, EAE BKREE,HHTFHEME 7,14,
21.28.35.42d R 3 EHEEHTNE, RERAH
#2259 100mm. & E 4 120mm I E PR E, BHENR
F 1 700g. B HIHA N.P,0s., K,0 % 0.2 g/kg,
HABEER S  RERMAESMMRT L.

RBEFERL KFHYEFRENBAHELT,
F2004 44 A7 H#EF, BBRPEK 50mL, &40 H BT
FRANERMARLE 2, EXEHITHFLHE,
BREMIR; WETEE 2 AEAEHE 6 R, U
EERARE—-KEYREN e TE FBENNE
A A B B SR B T FR

F2 RRELBEMAR
Table 2 fertilizer type and rate of treatments in pot experiments

e s R L UL N P0s— K0
No. Fertilizer Sample wt. (g) K,S0,(g) Ca(H,P0,),(g)
I CK 0 0 0 —
2 SU 0.30 0.28 . 0.30 —
3 Compo-1 1.00 — — 14-14-14
4 Compo-2 1.00 — — 14-14-14
5 Compo-3 1.00 — — 14-14-14
6 Osmocote 0.78 0.093 0.203 18-12-6
7 Au 0.33 0.28 0.30 42-0-0
8 Cau-A10 0.33 0.28 0.30 42-0-0
9 Cau-Al6 0.33 0.28 0.30 42-0-0
10 Cau-C17 1.00 — — 14-14-14
1.3 MERBMTE ) EEE S

1.3.1 ABHREMEmMEMEE REAXNZH
FAEEFB—ARES; 2RASEFE—IKE
Rz,
1.3.2 R BEAE R 3% 43 B R BB O U B IR B A7 B
FEEENE AR BERE, PR a
AR BB BB, Ak s EE T ¥ 5, 75 60°CHEAR
Mt 48 h BEE, SEEHEERREIT AR
FE LR, R UK oK i SEAEBR 3 b B4
RHES TH, CR4EYEER, TN FCEER
A A K B R 5 A 3E L
1.3.3 GBAEK RS BBERIEM IR
WA HEMA) = (- 10)/ (L, - 1) X 100%
BB L E () = My/ Mx100%
BRBHE() = 2(q,) / Mx100%
FEABHIA(T ) =1+ (80% 1)/ N
Het, B oKX,y AF 1K, A8 0 XA
B, g W WIS 3R M 058 1 RIS
B M AaBERHES L',
1.3.4 TEMPRME(CEN #EH) 7, <15%,0.25% <
180<2.5%,T>21,75% M F A BRASIBRE

28 7Y J5 72 R Y (Klozh, 1996) o

2.1 KBEZEANENCERMFIBER

FIFH, HAKBEBEBENE Compo-1.Compo-2,
Compo-3 MBI 43 514 20.30.48d, & 2 #7 4 19
g, mREs @GR 6 M 9MA 12T A)
AL S —3; HRNE=RIFRBRBEAERKR
2R, Compo-1.Compo-2,Compo-3 B 3R
ABIH 1.46% .1.76% \1.45% ,3 MEHEER. ¥
B Compo-1.Compo-2.Compo-3 RN, B
MRS EEEY IERXRBERNFI R LR,
BABEHER () RE, WER L SBHYPE R
XK 3EE 4k, Compo-1. Compo-2. Compo-3 B 3 7
R (g ) B 51.9%.28.7% . 11.4% , HH REA
Compo—3 HIFI I ¥ it B AT & BRI AT HEAL B R R IR
M AR H#E(ny <15% ). Compo-1.Compo-2 EE KB
W (RS FE 4 10 H ) 3% 51.9% .28.7% . HIJUE
BFHEHMER T BRE, EMNMAER 1.2.1.5
1.3, 50 ERBHHAMAREE LR .

M7 3EAEH, Cau-A10,Cau-A16,Cau-C17
A BRI R, BRI SRR
#, Cau-A10. Cau—A16. Cau—C17 WIS i %51
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Table 3 Preliminary solubility, differential solubility and release time of coated fertilizer in water

£ TR= Ab AEIREBEHE B Cumulative release rate( % ) HAHEL B

No. Treat. 1 4 7 10 14 21 28 T Tl Linear equation '
3 Compo-1 51.9 71.8 77.1 81.0 84.6 88.2 91.3 51.9 1.5 20 y=1.1762x+63.72 0.854
4 Compo-2 28.6 46.2 S52.7 57.9 63.3 705 76.0 28.6 1.8 30 y=1.5457x+37.68 0.933
5 Compo-3 11.5 22.1 27.1 31.3 36.5 44.0 506 11.5 1.4 48  y=1.3452x+15.54 0.975
6 Osmocote 5.8 86 99 11.6 14.0 18.5 25.1 5.8 0.7 105 y=0.68x+5.08 0.995
7 Au 0.9 3.8 12.0 20.3 32.6 47.3 589 09 2.1 38 y=2.2823x-2.58 0.995
8 Cau-A10 3.0 9.8 11.5 12.4 13.3 18.9 245 3.0 0.8 96 y=0.6886x+4.98 0.970
9 Cau-Al6 7.4 15.6 20.1 23.6 27.5 33.8 39.1 7.4 1.2 63 y=1.0948x+10.60 0.976
10  Cau-Al7 5.7 14.8 25.6 29.0 34.3 37.2 39.3 5.7 1.2 61 y=1.1508x +12.58 0.896

T (Note) : na,— 53 % th 3 Preliminary Solubility( % ) ; nu—#1351 ¥ i} ¥ Differential Solubility( % ) ; T—F£ 4> B Release time(d) ;r —HIX R

¥ Correlation coefficient;  [F] same as follows.

K 3.0%.7.4%.5.7% , \NFHAVE R0 LLE 14
—KMHFIBHREM, = FHEEHT. Cau-Al0,
Cau-Al16,Cau-C17 W43 v i R 2 1 2 0.8%
1.2%.1.2% ., Cau-A10,Cau—A16,Cau—C17 %& B Ff
it 97 F B O 2 31 R 98.63.61(d) ., Cau-C17. Cau
-A16 FHIBRBHNFE SR Cau-A10 £, N H
BABEERRIE T AR BREH . XRAE
VI R EGT 3 FIEEFE S BR
ZRIMERFERHEBRFSBERE (RS ELR)
RPE o

% E Osmocote U FEAE AT 1 % H 2 (5.8% ) K
AHEHE0.7%) BEB(105d), X =W S5+
ERML KBS Cau-A10 A FH Hb &8 823 B U & B
(£3), XFEMHEBEEHUEGHELRTREOHEXA
¥ HkE T 0.995 #10.970, A IF MR EL
BB B IE R A B . i Osmocote J2 FH #4 [ Y
BEY N EEAE A B, Cau-A10 W R A # 2 H 8
MESFRENMEEE,

WA A WAL R AR (Aw) 5 R LR R
JEREERENES: FIPELRO0.9%)&K, X
PEENTITZZE, AEHY, MERMSES
RQA%)HEETERY, FHEBRWFIBER R
WEE. 38d BB REFERMNITHES RS2
BAEMKME(T>21d), ANEF2BEBHRBK
(F3)F, b B o] E 4, 40 5 A8 5% 40 B A n 2, B
BT8GR, XM BB EFSEYER
M. NBIEWMELXRTBEXEHXERSE
0.995, Al IR HELRBBHEL,

2.2 TH-EDERFAEASERNTEREERSE

B MFE XM T, Compo~1.,Compo-2,Compo-3

FABRHBHRERERR T 5KBRE -BHELE
# (A 1a), FEERMEHA—AJG , Compo-1,Compo-2.
Compo-3 TE AR ME LM T BB T 51% .30% .
14% (F 4) , 3% 5K B #5002 W40 A 38 (5% 3)
RiFW &, ZE="ZFHABRXNBRE DI R
0.34% .0.65% .0.40% ; []7K 8 ¥ B BT 8 53
HERFEHELIBENBEERERBE, ARKER
B 1/3 —1/4, BRRE XTI BB S . NitHE
8 B BUH K BB K E (K 4), Compo-1, Compo-2.
Compo—3 ) B B 4> 51 2 85.84.175d, KR H ik
H2.8~4.31F, AREXREZMEHT,%E— Compo-
1.Compo -2, Compo-3 7} B BEKX T 48% .30% 10%,
SHM¥EMAL(E b)), FHEROBERE S H N
0.77% 0.97% .0.57% , W R E&H. FKRE®%
HHEFFBHMSE R, &G THELER
BEBRARKEEGTH 173 172, BTN BB L
BB 48.58.123d, Bk Bia kit BB BRI 1.9~
2.6 1%,

B1AMBARED, EEZRMERZHET, Cau-
A10.Cau-A16,Cau-C17 EE - AN T BRT
6.1%.6.1%.6.0% , [f] Compo R¥| LR EME X,
BES5XkBHEENESERE -8, BHHEL RN
0.51%.0.74% .0.86% , 2 B & M BH,HEK
KBWELERE, ZE BN 164,108.,108d, 2
KBHEENEE RN 1.7 1.8 1%, EERERE
BT, E—RAASHBERT 3.0%.9.0%.6.0%; H
B E K 0.77%.0.69% .0.91% , B 5 43 5 2
104.103.89d, t1 R K B LI E LR 1.1 ~1.6
o

Osmocote Fl Au I ELE R E A, ZFFIEH
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ER—-RANBRED BUTFRBUEER,BEH  H07#, SAREXRMERMY, ARME.EX
A 12 70 48d, AR MRAMT Av BEEME K4 TFIHHEHEMBREONZ H /9325 0 8 FX R
KL 1.3 £5, Osmocote M K RME W E LR HYMHEKS A KBEAREE X,

80 r a w3g Cole 80 r b %% Com

8 60 60 L —o— Compo-1

=R —a— Compo-2

% g —a— Compo-3

e B 40 40 }+ —e— Osmocote

§ g —o~— Au

B —o—Cau-10

£ 20 20 —a—Cav-16
0~ Cau-17

0 1 1 L 4 ) 0
7 14 21 28 35 42 7 14 21 28 35 .42

52 i} ) (d) Determined days

H1 FEREBREREIRDE . EXKEGHTHHRS RABR ML
Fig. 1 N accumulated release feature of coated fertilizer in pot experiments growing cole and corn

F4 REQMIERZE S 3 M R T K B 1O 3 AR TR A AL
Table 4 Nutrient release features of coated fertilizer in soil with growing rape and corn

Py b HAMER T E ERiSE g & H 58 R ﬁﬁ(ﬂ.i T , ,
No. Treatment Linear equation Release rate of 1st week Release rate per day  Release time T T/T
(%) (%) (d)
M3 Cole
3 Compo-1 y=0.351x +50.07 0.985 51 0.34 85 4.3
4 Compo-2 y=0.576x + 31.73 0.998 30 0.65 84 2.8
5 Compo-3 y=0.392x+ 11 .4 0.987 14 0.40 175 3.6
6 Osmocote y=1.093x - 5.487 0.960 2.6 1.04 72 0.7
7 Au y =1.602x + 3.267 0.975 6.1 1.65 48 1.3
8 Cau-Al10 y=0.474x + 1.913 0.995 6.1 0.51 164 1.7
9 Cau-A16 y=0.724x+ 1.6 0.982 6.1 0.74 108 1.7
10 Cau-C17 y=0.714x + 2.667 0.990 6.0 0.86 108 1.8
EXK Com
3 Compo-1 y=0.763x + 43.47 0.957 48 0.77 48 2.4
4 Compo-2 y=0.959x + 24 .33 0.890 30 0.97 58 1.9
5 Compo-3 y=0.604x +5.333 0.984 10 0.57 123 2.6
6 Osmocote y=1.061x - 1 0.988 9.0 0.91 76 0.7
7 Au y=1.616x+3.4 0.962 9.0 1.66 47 1.2
8 Cau-Al0 y=0.780x - 1.267 0.960 3.0 0.77 104 1.1
9 Cau-Al6 y=0.735x + 4 0.997 9.0 0.69 103 1.6
10 Cau-C17 y=0.874x+1.933 0.950 6.0 0.91 89 1.5

HE (Note) : HIERBAE(%),H 42d F9FHE. Release rate per day( % ) is the average of 42d.

2.3 M¥E.EXXHE A E R EE A& R R 1.Compo-2,Compo-3 fli Cau-A10,Cau-A16 5 SU &

FORARER BB EBTENGEITRER EMRMERTEERFEE, Osmocote . Au B E
BGR(ERSHEH FHELENBERTAKMEL  FSULHE,Cau-C17 BEMRT SULARE, EXib b
H,ARERENLBZEAFEEARNEENE  BTEBR Compo-3.Cau-C17 BELT SU &L FS,
o WRALAL B 5 BB R AL (SU) AL B AR H , Compo— Hhe MuBEELAES SULBERABE. BT
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ARMEHET,SULBARSERFFSOMRBERE, #
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e AREENEXRAKFTENE, KB+ Cau-
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BN S PR BB X, R EOAAHE
TEX WEEKZH, REAY R B ERTERE
Sy ik,
MERKGETHE.ERMAEYBRBX (A
2) %, Compo-1.Compo-2 FJ 4 & HI X 7] SU b 8%
T, [ 3 B A 3% 2 B TR R AR A — B0 Osmo-
cote Au, Cau—A10,Cau—A16 B4 K B Z# & T SU
hE., WHAKSERE, BG4 8, HREYE
FrogtE EFL R HFIREM K, BT Compo-3
FEE7E Hm B A R 45 3% 4, (A5 AW R R
2E BT BAE T SU & H4h, Cau-C17 Wl F E
RBEFEAFZHEH, NEXRMEKMEE, AK

Dry biomass of shoot
s BT E (g/pot)

0 1 — 0

a yE Cole .l

42d WA R FRIYI, T Compo-3 KR 2 H A M
KEHABHEE AR BERTERELE,

£5 AAKBLETHHR. EXE A LBEYR
Table 5 Shoot dry bipmass of cole and corn growing
sixth week in pot experiment

a3 # ¥ T Y E Shoot dry biomass(g/pot)
Treatment EX Com MK Cole
CK 1.32+£0.22 d 0.56+0.11 e
sU 4.00+0.87 ab 2.90+0.75 be
Compo-1 3.82+0.76 ab 3.10£0.14 be
Compo—2 4.21+0.94 ab 2.73 £ 0.22 bed
Compo—3 2.14+0.61 ¢ 2.46+0.24 cd
Osmocoter 3.48+0.64 b 4.35+1.23 a
Australia 4.06+0.74 ab 4.09£0.76 a
Cau-Al0 4.04£0.31 ab 3.66+0.23 ab
Cau-Al6 4.53+0.27 a 3.55+0.12 ab
Cau-C17 2.37:0.24 ¢ 1.85+£0.40d
—x— CK

—»— SU

g —e— Compo-1
—a— Compo-2
—a— Compo-3
Y —e— Osmocote
—o— Au

—o— Cau-Al10
-—— Cau-Al6

0 14 21 28 35 42
s At ) (d)

—o— Cau-C17
14 21 28 35 42

Determined days

B2 FAAMELETHBXE.EXE2HAMLEBTORRR
Fig. 2 Accumulation of shoot dry biomass of cole and corn growing 2 to 6 weeks with different fertilization treatments
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1) KBRBENELEFRE B Compo-1.Compo-2
B3 3 7 H 2R (o ) T T RO A AL 8 B2 (CEN) #E
R R IER PR AR AE (q < 15%)5F; HEGKRIE
B BT 15% , A Zin . & EBRIERK
AU HR(qa) WA FHRAHE0.25% <14, <2.5%) T
BN, SBEKNEERBERY (T)HRREE T>21
MR, TEEREREREZEMRAKES . XA
& Compo-1 B/EBREEMEUS HESERER
MR PRERER,

2) X FARMEARR, & TR H 8 R
AR (BpE RAMFER B, B FIM T RERMIESHA

) A 7= A 40 B I ) 3% B U R R I 3% 4 R A ko
BT LA, S R 26 37160 B AP Bk 3% 40 5K B B O O B B R
BEEHAKNRKEXHHE. Compo 274 AR K
e AT LK B R A R 3 R LR
B ;Can R EAEK, T LA KBEESERM
1.5 fE R A B BRI . Osmocote \ Au B TR AN
B E R R, R BB E R EE RN R
FHER QBRI EREE . ARBHEE
BR: URKBHEEERD 1.3 FRMAEH Au X
FR BRI A, T Osmocote H /K BRMMBLERI 0.7 %o

T RABHERRE LS, ABIHEGHE
BB SERREBRBPFEERKNER X5E
B A B A B — AN 5 — B I E IR AR R K
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HTFARMEEESA =X AR E R X
AARRR VARG T MIgbn, X RS R ik
AR, RREFEME , KBEEHLSIT,BEV]
5, 7] 35 bR BE HOM 6 1t 3 0T, B — N AT AT A 2
iR

3) VIAEE R, R B 24h 9 5E 2 BB HR
1878 5, 703X B | K P AR B 3R 43, T LAIA A R |l
TRBAZE BEAYSFEHERE. Bk, A&
AL, B LR, XACETZ8IF. BAX
TRIEEYF A BN ERKER I RAEKRE
EAEMERGCEE B EAE DMK, Mo
BHREEQEERFHGRNBERER ENE
LRBEBONQMEIE R, 5 K3 o A R B R 1Y
FoR, 5SENBESIHEREMX, B FRHELHA
ZEMGEE TR MERMBERE T HERKEH, B
AR, X RB T ENSES T, WHES
B EERB L EPHENKBERIBFEEE L,
Au BN 7q FIEH 18 LR E R Au A LLEIFIH
B,

Cau R 3@ RE R 1R G BB FI/D,
MRS -8, ZRACRLESY, AT Z HER
E, ManUEEY BEHEREINALRK,E
BHEEUAKNERLFERER, BEEAEAN
LR AE L F 25, Osmocote HJ %5 W 4% #E 7] F Cau -
A10,HR T HEFSBBER, Av WEEE MR
RoHTER/N, B T3 8 E 4, R E KR
HEGF, TR ZEEESOM T TZNHBER,E
BTHREAKRKMATHAKRNBERIEDNERT
K. Compo F 5 2 AN AE KL 7= & ) 32 4 B U
BRESHER A EYHTRAXDA,

B % 3 W
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