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Effects of Humic Acid Compound Fertilizers on the Yield and Quality of
“Ehime No0.38” Citrus Hybrids
Liu Huili, Qin Xuerong, Pan Xing
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Abstract: Three treatments, i.e., regular amount of humic acid compound fertilizers (T1), 90% amount
of humic acid compound fertilizers (T2), and regular amount of ordinary compound fertilizers (T3), were
set up during the plot test, and the effects of humic acid compound fertilizers on the yield, fruit quality,
economic benefits and soil physical and chemical properties of “Ehime No.38” citrus hybrids were studied.
The results showed that, compared to ordinary compound fertilizers, the yield, quality, economic benefits
of “Ehime No.38” citrus hybrids and the physical and chemical properties of soil had been improved with
different degrees when 90% amount or regular amount humic acid compound fertilizers were applied.
Among them, individual plants the yield increase rate was 5.38%~8.57%, the yield increase rate per mu was
1.63%~8.66%, the edible rate, solid-acid ratio and other taste and flavor had been significantly improved,
the production-investment ratio had reached 6.54~6.76 : 1, and the economic benefits are significant, and
had a certain improvement effect on the soil.
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Tab.1 Nutrient content of soil before experiment

=1y AU (gkg) HAE (mg/kg) AR (mg/kg) MR (mg/kg ) pH
o 21.30 31.50 8.60 145.60 6.14

1.2 Ry pHy

HEIRAEARL: JEMERR A IE (N+P,05+K,0>51%,
Be bR 17-17-17, BV HE R 5 &t >2%; N+P,0+
K,0>50%, ML kb 24-10-16, B0 J& HH 1R & & >
1%; N+P,0s+K,0>48%, FLlb Ky 18-5-25, LV JHAH
Mo =>1%) , Mg EE (N+P,0+K,0>51%,
i b o 17-17-17; N4P,0.4K,0>50%, [t kR 24-
10-16; N+P,0+K,0>48%, Bt K 18-5-25) , DA
AR b 2 SE R B AR A R A R AR

BERMED . 29l “24% 3857, MY 10 4,
70 B/ H .

1.3 R ES®IT

RAVNXIREE, %3 MEHE: R 1 (T1)
WRREEAREAE; A2 (T2) A 10%
JERERR A A0, AbBE 3 (T3) MM EEEE S
B CAEJEERE ) » B3 RES, 5108
BHER—A/NX, BRIBAEARFESS, HoAbH A 24
T3, A Y MR ST, R RIE B AR R
PRI A F AT , BRI 2,

1.4 MKMES %

RIS 23 RS L AERE S, PR e iR 7K it
BEZXFEI 10 em ZE47AERAE 0 ~ 40 om TRFER T4
FEf, AR RE/NX PR 3 R I TR IR G
1y LHERE S . AHLBCRA NY/T 1121.6—2006 1
BRI 55 6 k. LIHEAMURMIE; EARCK

FR M (GB/T 32737—2016) 5 45 %%k
K NY/T 1121.7—2014 L3R 55 7 35y 13
H R E ; SRR R S IR 2 - KIEJEE
P pHIRMUK LI 1 2 1, JH pH & HABFI .

IR, e HEAS R /N X SO A T SR R
&, MR R R, ke

FERS/NDX A3 SRR 3 MRALA, SR B AR ma v
deHr s A J7 A RAE S AR, HIE IR A E R
SRR o

FURE . T RTIE (Ri2]0.01 g) ,
BEAILIZGE 30 MR EREFHE, g

RICHEE (FST) « RPN 42,
HEbs R (R85 0.01 cm ) , mm; HHEE
fask, RURSZY YR EAE SRR
I HAA .

AR RNE/ RRE < 100%.

IS R SRPOEAIE, %.

AR S R e R IR Al R R T R R
g/100 mL.,

Ve & R 2, 6- —ABy R IR e P
ME, mg/100 g,

BRI WVAVERIEY &5/ T E IR & i,
1.5 BT

K H Excel 2019 AT EUIEAL ], SPSS 27.0 i
PRI, LSD ¥Eik T 25 57 B R4
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Tab.2 Fertilization arrangement under different treatments
it A 3 Tl T2 T3

A JE MR AT MR AN EEE A
(N+P,04+K,0>50%, 24-10- (N+P,0,+K,0>50%, 24-10- (N+P,0,4+K,0250%, 24-
16, SBHEREE>1%) , 16, RIEHREE>1%) , 10-16) , 45kg/ W
45 kg/ i 40.5 kg/ H

feten JERERR A AN MR A A IR HEE A
( N+P,04+K,0>50%, 24-10- (N+P,0,+K,0>50%, 24-10- (N+P,0,4+K,0>50%, 24-
16, SUBHEREE>1%) , 16, SJEHEIREG & >1%) , 10-16) , 45kg/ Wi
45 kg/ 40.5 kg/ B

e JEMRE A JEMIRE A EEEA
(N+P,05+K,0>51%, 17-17- (N+P,0s+K,0>51%, 17-17- (N+P,05+K,0>51%, 17-
17, SEHEREE >2%) , 17, EJEHER G & >2%) , 17-17) , 25kg/ Wi
25kg/ W 22.5kg/

B —UCH R MR AN JEMERRE A I EEE A
(N+P,0,+K,0>51%, 17-17- (N+P,0,+K,0>51%, 17-17- (N+P,0,+K,0>51%, 17-
17, SRS E >2%) , 17, BJEHERE R >2%) , 17-17) , 25kg/ i
25 kg/ Hi 22.5 kg/ Hi

B UCH SRR R R AN AR RS AN EEE AN
(N+P,05+K,0>48%, 18-5- ( N+P,05+K,0>48%, 18-5- (N+P,0,+K,0>48%, 18-
25, RUBHERE R >1%) | 25, DUEHEIREG R >1%) , 5-25) , 45kg/ Wi
45 kg/ i 40.5 kg/ i

2 #ER59Hh T2 Wb PRAE — E R B TR R, R

2.1 BERESEX “BiE 38 5" FEMRILK
AN:pA
HER3IATA, 5 T34, TI. T2 48
YRR S “RIE 38 57 MK R,
W, SR, Hoh T1 AR RARR R, PR
Iy IARE T 8.57%. 5.38%, ikF| T WEMEER;
RLK/MLA —ERER RS, HEFARE;

BRI, 5 TIAHRESN S EEZR. 5 T2
AEBEAHLE, T1ARBEM SRR, PR, RIK
INARIBB B EVEZE S . A FAEBERERIE R EOEA TS
ZE5t o

6 it P R e 10% AY TR AR RR AL 5 I
X CRER 3857 RSLHY AR . R R
KRNI — R SR THE AT, Dt AR 32 18
H I o
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Tab.3 Effects of humic acid compound fertilizers on yield characteristics of “Ehime No.38”

b3 kTR (kg) BRI (g) R (mm) R (mm) HICAREL
Tl 64.60 + 4.15a 209.60 + 2.62a 71.80 +2.88a 67.00+ 1.51a 0.93 +0.04a
T2 60.40 + 0.93ab 201.80 * 2.96ab 70.70 + 2.86a 66.10 + 2.40a 0.94 £ 0.01a
T3 59.50 + 0.76b 198.90 + 7.80b 68.40 +2.82a 63.90 +2.75a 0.93 +0.03a
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Tab.4 Effects of humic acid compound fertilizers on yield of “Ehime No.38”

e NG (kg/10 R ) Prér w e 5 T3 Mtk 5 T2 Mk
I i I SE R (kg) Wreg (%) A (%)
Tl 630.40 63230 675.60 646.10 £25.57a 4522.70a 8.66 6.92
T2 606.10 61330  623.50 604.30 = 8.74ab 4230.10ab 1.63 —
T3 585.40 603.30 595.10 594.60 £ 8.96b 4162.20b — —
2.2 [FEMEAEX “E1E 38 57 mRMIKEIENT 1.1%. 0.3%. 2.05 mg/100 g. 1.47, W {i§ & MR &

S IR B N H XU A AR, Bl SR
SR, — BRI R A RS, RG-S
AW R R i n] Pk Y B R sagm, Hab—
T4 R AE A VI B I AR U SRS XUR S 214K
REETE, DRI P T TR R AT 7K SR SR S XU A
RFRRE A7 RS RUAAS BEAS 2N 2 B A ]
W AT B ST Y B W S Y,

&S mA, 5T34MME, TIABTE
ZOAEEETEY . Ve S, BRI T

HPEAE T 0.04 /100 mL; T2 AbHEA (2. nJ¥
YEETEY . Ve &, BRI MM T 1.2%.
0.1%. 1.7 mg/100 g. 1.44, HJ {4 &/ & & EK T
0.05 g/100 mL; PJTRERE & 5. [ERR M 22 e 4k 3]
BEIKE,

0 B it AR B R 10% SRR A A IR
RefE— e Bl “RIE 3857 AR, i
FE RS, UHAEHER S R . BRI ERCR
=]
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Tab.5 Effects of humic acid compound fertilizers on quality characteristics of “Ehime No.38”

b3 A% (%) EEREEY (%) Ve (mg/100g)  WHEMRS (/100 mL) il 3=a
T1 82.50 + 1.15a 12.40 £ 0.56a 33.25+2.72a 0.67 +0.06a 18.51£0.47a
T2 82.60 % 3.04a 12.20 £ 0.53a 3290+ 1.31a 0.66 = 0.04a 18.48 + 0.44a
T3 81.402.43a 12.10 £ 0.30a 3120 +2.54a 0.71 £ 0.06b 17.04 + 0.40b

2.3 BEREAEX “ZiE 385" EFMEM

A

2 JEY b USOW A % 6.80 I kg THELEE, 5
T3 AL PEAH EE, T1 Ab#ESE U A BE i 2151.4 5o, T2
AL BRAGI A BEIN 461.70 JT; 2540 BE 7= 32 HUAR UK 2
Tl > T2 > T3, T1 M™% H6.76 : 1, T2 4t
PPN 6.54 ¢ 1, T3Pkl 643 ¢ 1,
5 T3 4bPEAIEL, T1ACPRGROSGR B (K 6) .

W B e P RS R sl 10% AR R A,

VRS R 38 57 AT G .
2.4 [BHERE SR HEB U IR AI R D

M 7 AT, 5 T3 AEFAIE, JoiH MRIE
ST H R 10% Jits PR R A A I, T34 TR AL e
WA R R, o, SRUE TEEAPUE S
IR T 0.1 ~ 0.3 ghkg, MSRSEREST 03 ~
0.5 mg/kg, AMWEE R T 0.1 ~ 0.3 mg/kg,
WA R T 04 ~ 2.6 mgkg, pH EJFT
0.2 ~ 0.4 NEf,
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Tab.6 Effects of humic acid compound fertilizers on the economic benefits of “Ehime No.38”
fhm P m- i‘ﬁé‘%/ﬁﬁ EE*‘#%EJEZIK Eﬁﬂ%ﬁizﬁ ﬁéﬂ%ﬁ(/\ BT3 ifé%’bE ® T2 i”’é?ﬂE P
(kg/70 ¥k ) (JT) (J8) (J8) (Jo)  maA (Oo) maiA (Jo)
T1 4522.70 30754.40 1350.00 3200.00 26204.40 2151.40 1689.70 6.76 : 1
T2 4230.10 28764.70 1200.00 3200.00 24364.70 461.70 — 6.54 : 1
T3 4162.20 28303.00 1200.00 3200.00 23903.00 — — 6.43 : 1
xR 7 RERE A BN HIRBUMIREISNE
Tab.7 Effects of humic acid compound fertilizers on physical and chemical properties of soil
AbEE HHUE (gkg) AR (mgkg) AR (mg/kg) HERLA (mg/kg ) pH
T1 21.40 18.70 7.60 91.20 6.06
T2 21.20 18.90 7.80 93.40 6.04
T3 21.10 18.40 7.50 90.80 6.02
3 &g 4 i

AR ST, S EE SR, R
R 10% JEHRE S IEEEm “Zik 3857
FEAL. SR . SRR R R R TR
P TE N

e a i, 5% EE SR, i
10% s R AR A A L, ®H =N 67.9 ~
360.5 kg, HHIEEN 1.63% ~ 8.66%; JkiE 10%
JERERRE AR RIE “ =% 38 57 Fa, WL
JAMEIRE B BT B Bk 38 57 .

TESTTE, SESEE A ANAHEL, i A g
I 10% JEMRRAE S I8, HaT g, WinrEEE
Y, Ve &, WRR T BIH 1.1% ~ 1.2%.
0.1% ~ 03%. 1.7 ~ 205mg/100g. 144 ~ 147,
A ¥ B R A PR AIG 0.04 g ~ 0.05 g/100 mL, Horpa]
T E PR RIS 7K, [ L3 ik 357K

TEA VR A i, 58 EE &ML, it
WL B 10% JBAEIRE AL, w2EB A RS
461.7 ~ 21514 ¢, 7=t 6.54 ~ 6.76 : 1, HH
HIFMRE G IRET M B .

YT, it R R R 10% JE AR R
BEIE, W EEENUR. AR AR08, HEE .
pH B —EMSGEER
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10% JEHEIRE I REA R “ &k 38 57 7~
AR, E R MR, LR
Pt 10% 500 T H MR A A B . X vl fE 2 R AR TR
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