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Effects of Controlled-release Fulvic Acid Bulk Blending Fertilizer on Rice Growth and Soil Nutrients
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Abstract: In order to improve fertilizer efficiency and crop yield, fulvic acid was added to ordinary bulk
blended fertilizer and controlled-release bulk blending fertilizer, and the effects of different fertilization
treatments on soil nutrients and rice growth were studied through pot experiments. The results showed that
the addition of calcium magnesium fulvate fertilizer to controlled-release bulk blending fertilizer could
better promote nutrient absorption and increase the plant height of rice. The total amount of fulvic acid
bulk blending (CFA1), the total amount of controlled-release fulvic acid bulk blending fertilizer (CRFA1),
the nitrogen reduction of 20% of controlled-release fulvic acid bulk blending fertilizer (CRFA2), and the
treatment of controlled-release bulk blending fertilizer+calcium magnesium fulvate fertilizer (CRFCa)
significantly increased rice yield, and the yield increase rate was 10.2%~24.6%. The 20% reduction in the
fulvic acid bulk blending fertilizer (CFA2) and the 20% reduction in the controlled-release bulk blending
fertilizer (CRF2) did not increase the yield. There was no significant difference in the chlorophyll content of
the rice leaves between the nitrogen fertilization treatments. Compared with the total amount of bulk blending

fertilizer (CF1) treatment, the nitrogen fertilizer agronomic use efficiency increased by 1.7%~40.2%, and the
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nitrogen fertilizer contribution rate increased by 0.6%~14.5%. In general, the combined application of fulvic

acid and controlled-release bulk blending fertilizer promoted rice growth, increased rice yield, increased

nitrogen fertilizer agronomic use efficiency, and increased nitrogen fertilizer contribution rate.

Key words: fulvic acid; controlled-release fertilizer; rice; yield; soil nutrients
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Tab.1 Test treatments
N-P,0,-K,O-FA AR it FH
l‘f e 257y
i 5 aosrm) (%)
RAAH CK 0-15-10-0 IIRERRES 19.0, EAkHER 2.5 ()
BRI CF1 16-15-10-0 JREZ 52 (LR 2.6, MW 1.3, 438E1.3) , SBEEES 19.0,
FALE 2.5
BIRIEE 20% CF2 12.8-12-8-0 RZE A2 CHEH 2.1, HM 1.05, 4r8E1.05) , i BEmR4S
15.0, SAL# 2.0
WHRB RN CFAI1 16-15-10-15  BJEIRIBIEE 15.0 (FEAE)
R IR B IR AL R 20% CFA2 12.8-12-8-12  EJFERIBIRAL 12.0 (KEAE)
BERBREESE CRF1 16-15-5-0 PRIRE 3.6, JRE 1.8, IWEIRES 19.0, FAb#H 2.5 (FIE)
PRBIR AL 20% CRF2 12.8-12-8-0 BRIRE 2.9, JRE L5, WIBERES 15.0, FALH0 2.0 (FN)
PR ERIB IR 2R CRFAl  16-15-10-15  EBJRE 5.8, W BERRAS 19.0, 4L 2.5, #IBERBIRIE 6.0
(e )
BRI FEIR IR IR 20%  CRFA2  12.8-12-8-12 IBEIRE 4.5, WBERRES 15.0, 24b# 2.0, BEEBIRIE 5.0
()
FERIBIRIE + 2R EEAT CRFCa  16-15-10-40  #RRIRE 3.6, JKE 1.8, HBERES 19.0, A bHH 2.5, HIE

TREBEEAR 16.0 (FEAR)

1.4 IHELAR

RAERZEFIHZE (%) = Gl X VEPF R
- AR X AEYAPR= &) /&R x 100%

R TR 2 (% ) = [ e B8 4 3URF R 7™ 5

(t/hm?) = ASjita B A FRF R 7 ot 1/ e A A BT A

P % 100%
1.5 itk

K SPSS 27.0 AKX B IE AT I 2530, SR
H Excel #7BURS AR,

2 RS

2.1 AEFEAELIE ST K FE 2 HR N
KRR AR . TR E . PR R
AP A TIE S, SRS (R2), AR
AL PR FERERL R BIAN R, Hor CFAT A Bk 2L
&%, N 123.6 ki, &T CFlLALPRAY 1235 ki; 4
T AE AL 2 TR AR AL, HAth % A BEARORL 2K
PURT CF1 Ab¥E, TR ESHRE/R, CRF1 AT

i I wm, 4259, (HEHAEALTL A 22 e As B3
AR [ Ak BT 7K A 77 5 M 43 B o] 41, CRFAL &b
PR R e, 5 CF1 ACBEAI L, B85 24.6%,
£ ¥, CFAL ZbPR, CFA2 4P, CRFAI AbFE,
CRFA2 4L B . CRFCa 4b B2 g5 K Ak 77 i
5 CF1 A, 3977 0.76% ~ 24.6%, Hrt CRF1 AL,
CRFA1 4bFH, CRFA2 Ab¥. CRFCa AbFEEE =ik
FKT-. AURHEE CF2 4. CRF2 4b¥iY CF1 4k
PRIGES, KPR R A FFEEEREAIK. CFATL AbsAE
Ve w i, W77 19.7%, CFA1ALPE . CFA2 Zb3
CRF1 4t CRFCa AbFIHE™ 2.0% ~ 15.8%.
2.2 T EIMELIERBRBEMREF R E

B2 3 nl &, 4% il JE Ak 3R] 460 BE o3 K %
MAREKFFIHEYAFAERELZR., 5 CFL L
PEAH b, CF2 4k A1 CRF2 4k 3 4008 53 ik %
BIBEA; CRFA2 4 P AL BT Bk %835 60.9%, 8
CF1 AL HLHE 0 11.7%; 4= & it JE Ab PR 4008 51 #ik
Ik 58.1% ~ 62.9%, 1 CF1 AbHLHE N 7.4% ~
14.5%, V8% Jifi B AL B CRFA2 &P 53 ik % % CF1
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S E AN 11.7% . CRFA2 AL FH I A 2= FH R e
ik 30.9%, % CF1 AP N 40.2%, 5 CRF1 bR

Fll CRFA1 AbBRZE AT, S HEIEALPLE CF1 Ab
PRI 1.7% ~ 40.2%,

R 2 BAIBKFEFEE4R

Tab.2 Yield indexes of rice in different treatments

FERL A e
bt BRI (Bi)  FRIE (g) ; —~ ; —~
kg/hm i CF1 372 (%) kg/hm i CF1 3™ (%)

CK 84.2d 24.2a 3804.9d — 10021.7d —
CF1 123.5a 24.4a 8239.1b — 21761.0b —
CF2 103.0c 24.8a 7413.5¢ -10.0 21494.1b 1.2
CFA1 123.6a 23.2a 9079.5b 10.2 26046.3a 19.7
CFA2 118.5b 24.8a 8301.5b 0.8 22194.5b 2.0
CRF1 111.5b 25.9a 9719.6a 18.0 23578.5a 8.4
CRF2 109.3b 24.4a 7497.3¢ 9.0 17241.9¢ -20.8
CRFA1 111.2b 24.2a 10264.4a 24.6 20293.5b -6.7
CRFA2 102.5¢ 24.2a 9740.1a 18.2 21677.6b 0.4
CRFCa 103.4c 25.3a 10140.6a 23.1 25196.0a 158

T FSE R AR NG P RFROR R % (P <0.05) , T,

® 3 BAERLITMEFIRLRFFIR R

Tab.3 Nitrogen fertilizer contribution rate and nitrogen fertilizer agronomic use efficiency in different treatments

- RN TRk RALAR R %
% B CFL M (%) % B CFL M (%)

CK — — — —
CF1 53.8b — 18.5b —
CF2 48.7¢ -10.6 18.8¢ 1.7
CFAl 58.1b 7.4 22.0b 15.9
CFA2 54.2b 0.6 23.4b 21.1
CRF1 60.9a 11.6 24.6a 25.0
CRF2 49.2¢ 93 19.2¢ 3.9
CRFAL1 62.9a 14.5 26.9a 31.4
CRFA2 60.9a 11.7 30.9a 40.2
CRFCa 62.5a 13.9 26.4a 30.0

2.3 AEHEARLIE YT+ 1E 5 AR R A S0

KR 445 A BB AR R LI 1. AR
W, BABAR RS AT S, Hd CRFCa &b
PR AR R R R T A AR P, CRFCa A0 FEAH
Lt CF1 AL B AR 10 5 St G 0 17%. L Ath 4% it B Ak
5 CFl b ERARE,
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Fig.1 Effects of different treatments on alkali-hydrolyzed nitrogen of soil growing rice
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Fig.2 Effects of different treatments on available phosphorus of soil growing rice
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Fig.3 Effects of different treatments on rapidly available potassium of soil growing rice
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Fig.4 Effects of different treatments on SPAD values of rice
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Fig.5 Effects of different treatments on plant height of rice

36



2024 £385 4 Hf

R

L)

3 i

ARG LE R BoR, 5 CK AL, & e
A PTG S B MK ARG PR, BSOR B A 92 CRFAL
Ab P, H YK JE CRFCa &b B, 5 CF1 AL HAH I,
CRFA2 b BE/K R FF b = i g 3G, ARz B0 Ak
W7 A T A% ; CF2. CRF2 Ab P& L™ . 6
H] CRFA1 b B AR 3G 7= 3O o B2, R g
P2 0 U AR 25 ) B R A RUIE sk oK . 2=k 4 1
RN, PR PR R NCH 2 R v] MR sk, B3
PR TN R RS MR R E R, i
PSS TR N RE I S = L3Ry, SRR A R,
BN R MRS U SRR, REAS R
JOES Pt 5 8 TR i S e T MR AR R . A R
BRI A, HRCH R S E I ., A
IS5 R, CRFCa 4bB + 3 £ 3800 &5 AR
AR, 5HAR—8.

4 Z5ip

B BIEIE2RE (CFAl) . HBRBIRIEA
5t (CRF1) . B ERR B IR 45 (CRFAL ) |
R IR B IR LA 20% (CRFA2) . 58
BN + # R A58 (CRFCa ) AbH g 3 14 in
KRG R, BEP73 10.2% ~ 24.58%; EIERIBIR
HE WL 20% (CFA2) AL PR P~ UR A B3,
P15 B U8B 20% (CRF2) Ab B FEA% - &,
JE T B 47 e ML 4 e A FHLAS R) 2 B 4 v ISR A
i, SBEE4SE (CF1) AFME, HRAHE
BRI 2. PSRRI IR 15 TR B D AL 20%
FEREAS TR NE + 35 J65 R A5 B IO A B CF1 A B I8
EWOM T KRG, HAS A EK ARG R A R
HBEZESE S EUIE 5Tk R IR 48.7% ~
62.9%, PEREAVE IR 151 N0 4 S AL B RUIE BT k%R
e, 1% 62.9%, B CF1 ACPE S i s &R ik % .
A0 B RIE AR 2 ) K 18.5% ~ 30.9%, 5K
TR ¥ JE TR B TR IR U 2R 20% Ab B &R 4 27 i FH 28 f
i, 38 30.9%, % CF1ALRE, W3R m AL
FIHR, 255, 5%t %A BEAE W3 32 = K RekF bL
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