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Effects of partial substitution of chemical fertilizer by organic
fertilizer on soil fertility in citrus orchard and fruit quality
and yield of Citrus reticulata * Jinqiushatangju’

CHEN Xingyue',SUN Maomao®, FU Penghong’, HU Tingting',
CHE Qifeng' ,ZHANG Jing', TU Qihong"

(1.Department of Tourism Geology, East China University of Science and Technology , Nanchang 330013,
China; 2. Agricultural Technology Promotion Center of Yujiang District, Yingtan City, Jiangxi Province,
Yingtan, Jiangxi 335211, China; 3. Agricultural Science and Technology Research Center of Nancheng County,
Jiangxi Province, Fuzhou, Jiangxi 344799, China)

Abstract: [ Objective | Organic fertilizer application is one of the important measures to improve the
quality and yield of Citrus reticulata ‘ Jinqiushatangju’.This study aims to explore the effect of different organic
fertilizer application ratio on the soil fertility of orange groves, the yield and quality of Citrus reticulata
‘Jinqiushatangju’ s. [ Method | The experiment was set up with five fertilization treatments : T,—conventional
fertilization, T,~organic and inorganic dosing (M replacing 15% of fertilizer nitrogen ) , T;—organic and inorganic
dosing (M replacing 30% of fertilizer nitrogen ) , T,~organic and inorganic dosing (M replacing 45% of fertilizer
nitrogen) , Ts—organic and inorganic dosing (M replacing 60% of fertilizer nitrogen) , and Ts—organic and
inorganic dosing(M replacing 60% of chemical fertilizer nitrogen ).The effects of different proportions of organic
fertilizers replacing chemical fertilizers on the yield, quality, soil fertility and economic benefits of Citrus
reticulata ‘Jingiushatangju’ were investigated, the correlation between yield, quality and soil fertility was
analyzed by Pearson correlation analysis, the effects of different fertilization treatments were comprehensively
evaluated by using the method of the subordinate degree of function value.[ Result ] The results showed that the
application of organic fertilizer had obvious promotion effect on the yield and quality of Citrus reticulata
*Jinqiushatangju’.Compared with the conventional fertilization , the T, treatment (M replacing 45% of chemical
fertilizer nitrogen) had the best effect, and the yield of 45% organic fertilizer replacing chemical fertilizer
treatment could be increased by 16.2% compared with that of the conventional fertilization treatment. The
content of soluble solids, soluble sugar, and Vitamin C could be increased by 14%, 25.3%, and 18.3%,
respectively.Meanwhile, as the proportion of organic fertilizer application increased , the soil pH, organic matter,
quick—acting potassium, effective phosphorus, total nitrogen, and cation exchange showed an overall increasing
trend. Among them, the T, treatment had the best effect.In terms of input—output ratio, the net income of T,
treatment was 25% higher than that of conventional fertilization treatment, and the input—output ratio was also
the highest. The Pearson correlation analysis showed that there was a certain correlation between the yield of
Citrus reticulata ‘ Jinqiushatangju’ and quality and soil fertility. With the help of the affiliation function , the value
for its comprehensive evaluation showed that the evaluation coefficient of T, treatment was the highest, followed
by Ts treatment, and the evaluation coefficients of the rest of the fertilization treatments were T, >T,>T,.
[ Conclusion | Replacing part of the chemical fertilizer with organic fertilizer is an effective way to improve the
yield and quality of golden autumn tangerine as well as fertilize the soil.Considering the yield and quality of
golden autumn tangerine, as well as the factors of soil fertility and economic benefits.Ranging from high to low,
the comprehensive effect of each fertilizer treatment is T,, T, T;,T, and T,.

Keywords: Citrus reticulata ‘Jinqgiushatangju’ ; partial substitution of chemical fertilizer by organic

fertilizer;yield and quality ;soil fertility
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R4 it b R S KD WA (R AN 2T, BEAS R B % 305, ACAS Jy S BKADWAR ) , S 6 SR el oA 1) 4 Bk D
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Tab.1 Fertilization schemes for different treatments

b3 R AP AL BRI R
Treatment Test content Organic fertilizer Nitrogen fertilizer ~ Phosphate fertilizer Potash
T, AL 0 AL
T, A HLICHLECHE M &L 15%N 85%N P-PM K-KM
T, A HLICHLACHE M 30%N 70%N P-PM K-KM
T, AHLICHLECHE ML 45%N 55%N P-PM K-KM
T, A HLICHLICTE ML 60%N 40%N P-PM K-KM

IR 5 b HE SR HTBEHLIX A HES , AR B AT 300, /N X O HRAR R, B M SRR 34— 2k
HIGH T , 16 i 1 B PR3P AT, A R Pel A BRI 15 v LA B — Bl BAE B i 28 5 0.69 kg/Hk
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Fig.1 Effect of different fertilization treatments on yield of

FON AR B AT HLTS 2 S 2 T R Citrus reticulata ‘ Jinqiushatangju’
F2 AREGEELIE & MR HERE R T K/

Tab.2 Effect of different fertilization treatments on fruit size and yield per plant of

FER/(kg BT Yield
— [
wn o

>
T

w
T

Citrus reticulata ‘Jinqiushatangju’e

s i SN
\ Pistachio nuts(Calibre>60 mm)  Sino—fruit(Calibre 35 ~ 60 mm)  Gadget(Calibre<35 mm) PR R T kg
Trf;im PREL Jtkt/kg PREL Jtkt /g PREL Jitkit/kg Fruit weight
Number of Weights Number of Weights Number Weights per plant
plant plants of plants

T, 6 5.77+0.26" 6 134.33+12.66° 6 18.67+3.06" 22+1.96°

T, 6 6.38+0.18" 6 142+11" 6 14.67+1.53" 23.5+0.96"

T, 6 6.71+0.19" 6 154+11.53" 6 13+1" 25.61+1.33"

T, 6 7.15+0.14* 6 164+10.15" 6 10+1° 27.07+1.07"

T, 6 6.92+0.22" 6 158.67+10.02" 6 12.33+0.58" 26.26+0.86"

[F)FAS [R)/ING B R A B R 25 52 A 3% 25 57 (P<0.05) o

The same column with different lowercase letters indicates significant dfferences between treatments.
AR IR (P<0.05) , AN [H) Eb 4917t AT 1 0 334 AIL 5 14 1 2353110 3.9% .8.9% . 10.3% . 12.6% , HH I AT 1, Bifi 2 16 AT
Y9 I HG i — 2 Lo A ALIE , AT A L 0948 T A PILRT B3 i S A PUIE By it
FHZ AR A
24 AREMERAETE U EFRFUEHZN

FH 2% 4 T AT, AS ()it A Ak £ A 4 B AR s = L S A DA BB AP M A 25 5% . R [l it A A B
) 4 KD WA 7 (ELh 708.82~779.72 JG/hm? , HAECH FLit AT b B P {E3E N T 5.7%~14.9% A [A]jiti A Ab 3
) 4 BXCRD AT 2L AR 440.22~508.59 JT/hm?, Forf T, b ) 28 B R 25 B AL , 40U A 508.59 J6/hm?, 458
B FRIE I 101.75 J0/hm?, 4255 T 25%. MWAR AT H R, T A BA T 1 AR 3 1 s,
9 1:2.88, MOYA HLAEERAC L1138 2 45% s BEAT R8I0 4 FRRD M AR (1) 2857 34 25
2.5 ARKERELEEMEERZ 2. BRRE T EBLHERNEXES T

TEICA KA WEAR ) 7= it | 0 DA - S B T S AR AR A T B IR A DG AT, e 8] 3 AT, S Bk DB
A7 1) o 7= 5 TV R A LB Y SR IR A O, SR M R L FH B A B 2 B S IR A G
AL RS S A ALY S 2 B AR G, ST EE Y pH AR  FH 2 A4 i 52 W 3 EAROC . AT
PEETE Y & 54 C &t DR ISR R AR AR W IEAH G . 4k C &8 5 BRIt 2 3%
IEAH . 3 pH 5 HAh + 3SR FE bR SR B B A O . A A R DL BH B T s e i 1
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Fig.2  Effect of different fertilization treatments on the quality of Citrus reticulata ‘ Jinqiushatangju’

#3 AEHERAIER T FEEA R

Tab.3 Soil physicochemical properties of different fertilization treatments

Qb ¥ pH{E HAHUF/ (g-kg) 2% /(g-kg) ARBE (mg-kg™")  BAH/(mg-kg")  FHE AT
Treatment pH value Organic matter  Total nitrogen Olsen—p Available potassium  (emol(+) -kg™]
T, 4.85+0.14* 29.88+1.02° 2.06+0.17" 19.3+1.1° 71x11° 15.17+0.96"
T, 4.92+0.11" 31.05+1.02" 2.11£0.15" 19.37+1.2 75.67+10.02 15.6x1.1°
T, 4.95+0.11° 32.54+1.02" 2.14+0.2° 19.47+1.15° 79.33+9.5° 16.1+1.1°
T, 5.05+0.05" 33.64+1.05" 2.21+0.11° 20.3+1.1° 86+6" 17.03+1.05
T 4.99+0.11" 32.96+1.08" 2.18+0.15" 19.77+1.15" 78.67+12.34" 16.57+1"

o

[FIFAS [F] /NG 3 A 3R] 22 S At 2 25 5 (P<0.05) .
The same column with different lowercase letters indicates significant dfferences between treatments.
T4 AEHEARALEEXT & RS HERE 25T 3028 Y 22
Tab.4 Effects of different fertilization treatments on economic benefits of

Citrus reticulata ‘Jingiushatangju’ JG/hm’

Ak 3 NERHEA KA ANTHEA ISEL TN EE Al A BAF=H

Treatment  Fertilizer input  Pesticide input  Labor input ~ Total input ~ Gross product ~ Net income  Input—output ratio

T, 560 900 2500 3960 10 062.6 6 102.6 2.54
T, 629 900 2500 4029 10 632.3 6 603.3 2.64
T, 652 900 2500 4052 11294.4 72424 2.79
T, 667 900 2500 4067 11 695.8 7 628.8 2.88
T 683 900 2500 4083 11 557.9 7474.9 2.83

v

SAKEPBERG BN M T 0 5.6 T/ kg THEL
The unit price of Citrus reticulata ‘ Jinqiushatangju’ is calealated based on the market price at that time,which is 5.6 yuan

per kilogram.
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0.20
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0.40
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0.60
B Quick-acting potassium 0. 42 0.43 0.94 0.95 0.97 0.85 0.96 0.95
-0.80
PHES T4 B Cation exchange capacity 0.97 0.96 0.96 0.92 | 0.94 0.94 0.95
1.0
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Fig.3 Person’s correlation analysis
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PRAN SRR P B L o BORSOR ISR R B2 pRBGL , DL RSG5 dh B S B A P i L R 22
DRl SF AR AR TER G P, TS R B A A 2 % SR i R BB I, R AT HE R . iR S R, o
T AL BRI R B R HAOT RECR 0.8, ok oy TR FE , AT RECH 0.68 , HAvita AT b 3 1A R 5L
HTSTST, o WL, &5 K F , T AN RIA FLICHLBCHE (M 45% AL R B9 EAN 25 R e il

4 Wit 54ie

41 itig

A ALIE 5 AR RE B it FH 252 1 4 4 B WARS 0 7= o DA R R S S A 45 o IR 9 B, 3 i A AL
FRACAE 55 K te A B BB AT O SR S 7 i T M DR & i 4 C & it DL R T e i e
S5 IRW N [F] L A5 A B A2 AR T A g v S B bk S I o L R AR 5 e A Rt S Ak 3 43 o T
5.71%~22.08% .5.66%~16.23% , H. LA HLAC AR T, A0 BB F= 2 R e g, T AL PRI 2 0 T AR S 98 %
B, A AILAE A Ak B 45 A it £ A Ak BEFE 2019 4F i1 2020 4[] Rl AH () 77 8 S 238 i1 7.29%0~26.4% . 2.0%~
36.9%. AXIEHFFEEE G H 5, XIL0HH S 32 AR 25 [ RSP I SY 45 SR R T A L
REARRA QB oAb X 2 i SR S = e T — R BRI o BB, AT 6 oA HLAE R AR AL RO X6 4 KD A A7 i
FTAnSR SO B AT R Y & i AT R O i DA C S A TR N . R R AT R A HLAE
VE Ry — B e RN}, ] 44 AL 4 RGBT T 35 0 AR i T AR S8 i 4 . [FIRT A
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L E— R AR T SRR AT R T . X SRR S RS, FR B, — 2 L Y
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x5 ARGEELEHREERBITMER

Tab.5 Evaluation results of the affiliation function for different fertilization treatments

FARPRAE A AL H b () S

kD Affiliation value of each indicator in each treatment
Target
T, T, T, T, T,

SR BERR B Average yield per plant 0.24 0.45 0.69 0.83 0.78
KR Large fruit 0.16 0.50 0.68 0.92 0.79
T Medium fruit 0.22 0.37 0.60 0.79 0.69
/N small fruit 0.68 0.81 0.87 0.97 0.89
B KR R AL Fruit weight per plant 0.24 0.42 0.68 0.86 0.76
4 C % 5 mg/100g Vitamin C content 0.24 0.42 0.68 0.86 0.76
A TERE /% Soluble sugars 0.12 0.24 0.51 0.89 0.68
AV B4 5 /% Soluble solids content 0.26 0.46 0.67 0.74 0.69
pH{E pH value 0.34 0.51 0.59 0.85 0.69
HHL Organic matter 0.17 0.38 0.63 0.82 0.70
4 Total nitrogen 0.39 0.50 0.57 0.73 0.66
B3 Effective phosphorus 0.34 0.36 0.40 0.66 0.49
HZLAN Quick—acting potassium 0.34 0.49 0.60 0.81 0.58
FHESF 22 #t i Cation exchange capacity 0.23 0.34 0.47 0.72 0.60
778 Production value 0.00 0.35 0.75 1.00 0.92
4G A Net income 0.00 0.33 0.75 1.00 0.90
LA Total investment 1.00 0.44 0.25 0.13 0.00
SRR B Average affiliation value 0.29 0.43 0.61 0.80 0.68
HE#4 Rankings 5 4 3 1 2

APLIEEACHR AT , X4 25 8 KW ARG ot B ) AT — s A PR EVE A

DL Y Ho ] 59 A HUIE B AR NE AT LAZR5 — 8 BRI e — e B bl — 3% i) B i, [) 1) 340 B 2%
I3 R TRIR O3, PRAEAVE W) A K R B Tl Y 37 2085 5K ™ BT 58 2R I AL AR 7 A T i3t
g AL Ty o R RS AR R B, A DI AR A A AT AT 3G A ) AR T T
FESH AR . TLPCRN S 58 38 A DL IC ML IO it ] At SR AR AR A [ e 3 R el g o i, -t ik
P DL BT A R . AR AT ST A B, A HLIE R A AL B 9 pH A R AT AL B T 1.37% ~
4.12% , % TIETRACA —E B ZEBEAE R, X 5 Yang S Yousefzadeh S5 57 45 2] . AN 50 H +
B TR TR bR BT L T AL BRI BT HE N, X S RT N BB A RS B R AL B Y U
Y It A, PG, ASBIFSE rb A ) it IS Ak 38T I 1) b B Jois 22 (1) 2 S Rk 1 28 7K1 o PRLIHG, AR 4 Bk
OWEAR 0 7 5 i BT SRNE )y DL R 2 5 e S O, A FUIE AL 45% B A 38, Jim 399 T 3 o % 2
BEFAE S S ATER G VAN, 0 St A LR L)
4.2 it

ATLI TS R R, A HUIC AR A A X G BRI 7 i it 0T LA R -3 A Ay — s m A2 A
FH o TR] s R P SR i 2 PR BB v X A [ it AT Ak B A 5 2555 PP A, 5 2R 3R B LA T A B A RCR S5 -, BIEAA L
NERA 45% L NE R ACR et

BUs  F I 202 1 AR SR R FRIG IR AR T B[R XEABIIR 457 7 BE I, R
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