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Table 1 The amount of fertilizer per ton of fruit in major citrus planting regions of China

=X AR/ ke W/ kg B 4/ kg R B/ ke 771 (kg/667 m?)
Regions N amount P2 O5 amount K2 O amount NPK amount Average yield
1t Hubei 13.43 6.86 8.67 28.96 2511
1 # Hunan 16.00 11.57 12.65 40.22 1595
YTVG Jiangxi 18.01 14.93 15.65 48.59 1436
Wil Zhejiang 11.44 9.67 9.60 30.71 2 660
W Fujian 30.57 23.27 24.23 78.07 1992
J7 74 Guangxi 22.51 18.79 21.22 62.52 1769
J” %% Guangdong 18.86 15.70 15.54 50.10 1462
Pu il Sichuan 36.00 24.65 25.80 86.44 1057
H JK Chongqing 30.57 19.53 20.48 70.56 1197
-] Mean 19.62 14.42 15.48 49.52 1765
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Table 2 Effects of nitrogen fertilizer level on fruit yield and quality of citrus

AR SRR AT/ g Hitk 2t & kg R/ g AIEEEIE Y % BRI/ % [ % Lt
Amount of N per tree Cumulative yield per tree Fruit weight TSS Acidity TSS/ Acidity
0 39.5 81.1 10.7 1.4 7.6
200 65.7 121.5 13.7 2.3 6.0
400 71.6 97.3 13.7 2.0 6.8
600 74.8 84.4 14.2 1.7 8.3
800 67.9 83.7 15.0 2.1 7.1
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R BRI 0 R Y M R R A A R R R RO
P 9 % 4 ot L B IR (P, O5) & 3t 150
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Table 3 Effects of potassium fertilizer level on fruit yield and quality of Satsuma orange

KA T T BRI WEERLE G WY i I
Amount of Ky O Yield/kg Fruit weight TSS Acidity TSS/ Acidity
0 33.08 136.4 10.0 0.85b 11.8
250 39.80 149.4 9.7 0.91ab 10.6
500 42.94 138.4 10.4 0.95ab 10.9
750 39.20 140.6 10.7 1.07a 10.0
1000 24.66 138.6 10.2 0.90ab 11.3
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Ca0 0.50 ~1.46 kg, MgO 0.27~0.32 kg, ¥ 3
Srivastava %8 BUBF ST RO L 1 ¢ MG SR 5L 9E R

<6



16

PN

%40 &

48 A 2 N 2,18 kg P, O; 0.45 kg K, O 3.12
kg .MgO 0.32 kg, 254 T 76 PR ZH >R A 73 B 25

(R ORWYL o IEREFR a5 0E N
2.08 kg.P,O; 0.52 kg K, O 3.06 kg.CaO 1.46 kg,
MgO 0.36 kg, B AR M FR (2 22 5, Bk I 4
B EA -8B, 50U RS8R « R IE

IR IR 2 2 N 1.89 kg P, O; 0.50 kg K, O
2.76 kg.CaO 1.07 kg . MgO 0.31 kg, #F5EFH,
Ao SR S G Wl LB A O 2 R R B LB Y 4000,
50Y0 1 60% (R &) I IL A= 1 « MHAG R SL 75
TIHAE N 4.73 kg P, O; 1.00 kg K, O 4.60 kg, B 5
3N 10.33 kg,

R4 REFEMHERMEMRIFSTHRLEE

Table 4 The nutrient removal by one ton fruit of main citrus cultivars in China kg
¥4 K P Data source AN # P,Os 41 K, O AE CaO B MgO
BV, iR JH %A Shannxi,Satsuma orange(n =8) 1.40 0.18 1.56 0.88 0.18
WL, N 2 M Hubei, Satsuma orange(n =8) 1.26 0.32 1.98 1.12 0.25
175 . MM Hunan, Ponkan(n =4) 2.39 0.82 3.28 1.83 0.40
A, A H Fujian, Ponkan(n=5) 1.82 0.34 3.18 1.40 0.28
YLVY , B9 %A% Jiangxi, Nanfeng tangerine(n =7) 1.10 0.57 3.21 1.54 0.42
W FF . ¥ #8 Hunan,navel orange(n=10) 2.18 0.50 3.39 1.90 0.38
1L . BF 8 Hubei,navel orange(n =15) 2.63 0.62 2.61 2.20 0.47
YLVY , 548 Jiangxi,navel orange(n=6) 2.45 0.50 3.11 1.67 0.50
J7Z ¥ H Al Guangdong, Shatian pomelo (n=5) 3.50 0.80 5.19 0.88 0.37
-4 Mean 2.08 0.52 3.06 1.49 0.36
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FHAERENENIE J7 1 32 2L i 5 FR 12 W AL TR 2 T,
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SC AR AT A6 01 HL AR B 3R 12 W bR E IR T 5
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JEREH e DR T M TR HAEY LR T
FE PEAEFE L 5 BOM AT 4 73t N it A7 8 22 O L2 1
WA E SR,

M AR e B Rk . Alva AR
I E AR S 28R A AR B KR 4R
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5 TR . A N P 5 B R S A 1 g
e ARRRAE P 1 M A R S L B L R R AR
AR K, HSEH =N 10.40 kg, N : P,O; + K, O F
BIR 1.00 £ 0.60 : 0.70, AX“3.17r “HA 71 i
TR FE R P37 0 5 N 4.73 kg P, 0O;1.00 kg,
K,O 4.60 kg, M0 10.33 kg” . W& BAH — 8k,
F 150 T R 0 5 25 4 T 0% T AR it A o 5 S B
RLFE W EEA - R THRA S
A

®5 BEHERSFRATSHEEEE
Table 5 The N,P,K recommendation rate of sweet orange in Brazil

BRI/ A/ (kg/hm?) B/ (kg/hm?*) Bt/ (kg/hm?) A1 CREFRA AR ke L 1

Fruit yield N P, 05 K,O Amount of NPK per ton N:P,0;5 : K;O
<15 70 40 40 10.0 1.00 : 0.57 : 0.57
16~20 80 50 60 10.6 1.00 : 0.62 ¢ 0.75
21~30 120 70 80 10.6 1.00 ¢ 0.58 ¢ 0.67
31~40 160 100 120 10.7 1.00 : 0.62 ¢ 0.75
41~50 200 120 140 10.1 1.00 : 0.60 : 0.70

R 25 A A A I PN A SR 9 OREAS R A
R I IE B A L FR A A AR A
B S N 200 ~ 450 kg/hm®. P, O; 100 ~ 250

kg/hm® K, O 150~ 400 kg/hm?, B &) {5 W] 4 N
325 kg/hm?.P,O; 175 kg/hm*.K, O 275 kg/hm?,
N:P,0O; : K,O¥¥Hk1.00:0.50 : 0.80, Bl N
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775 kg/hm’ 5 ¥ H A7 3 E HAE F 3 52 26.5
t/hm™ 1 A SR S A AR R & N 12.3 kg,
P,O; 6.6 kg K, 0O 10.4 kg,N : P,O; : K, O F#K
1.00 ¢ 0.50 ¢ 0.80, MK 29.3 kg, &AL “3.1”h
“1 t AHA R SR AT 45 i 10.33 kg Y 2.8 £,
HOR SR 5 He A 35.26 %0, 1% 5 30 24 B AR A IR
REFI R B3 000 3 A0 A7 46 7 I Ak A T 2%
TR AR ECFR R

xR6 AEMEMBTEGE B HEEEAEC

Table 6 Recommendation application of N,P;0;,K;0

fertilizer rate of different citrus cultivars

bk WU AC &/ kg
(&R S Recommendation
Date source fertilization per plant

N P2 05 K,0O
ElJ# India:Khasi mandarin 0.500 0.100 0.400
El & India:Khasi mandarin 0.300 0.250 0.300
F1[E China:Satsuma mandarin 0.125 0.175 0.100
El# India: Nagpur mandarin 0.600 0.135 0.285
H1[# China:Satsuma mandarin 0.475 0.320 0.355
ElF India:Kinnow mandarin 0.250 0.250 0.500
El B India:Kinnow mandarin 0.800 0.200 0.400
EPBE India:Mandarin 0.600  0.200  0.200
El# India:Kinnow mandarin 1.000 0.500 0.500
#1[E China:Satsuma mandarin 0.420 0.320 0.360
#% .3 . Georgia: Satsuma mandarin 1.020 0.580 0.550
1 [# China:Dancy Tangerine 0.240 0.040 0.100
[ Cuba: Valencia late orange 0.160  0.320 0.480
E1 India: Sweet orange‘Sathgudi’ 2.720 1.810 0.600
2 [E America: Valencia orange 0.100 0.200 0.300
EJF# India:Sweet orange ‘mosambi’ 0.500  0.100 0.400
% K Egypt: Egyptian balady lime 0.750  0.200  0.500
%} Egypt:Egyptian balady lime 1.500  0.400 0.750
EfJ India:Citrus limon burm 0.500 — 0.250
E1¥ India; Acid lime 0.600 0.200 0.300
SE-14 Mean 0.660 0.330 0.380

Srivastava %% #E 7 FH & (R 6) K E 5 & 77
DXt o A5 T S5, AR A AR BRL R A ST 4 I R
2 (kg) I N 0.66.P,0; 0.33,K,0 0.38, ik 1.37
kg, N+ P,O; + K, O ¥4 1.00 : 0.50 * 0.60,
TR 1 o A R S A B AR T D 10.4
kg, DI R AT A B b5 RS2 7 5 97.5 kg FoEAE ™
1t AAG SR SRR 5 R 29.3 kg, BRBR H 45 77 &t
46,7 kg, X 5 R E LR LR P B . 28 LT
WL E AT 1 ¢ M AR SR S0 AU A O B B L
AR — 3, A 37 FRLRR 7 25 R ] A TR A
HE 7S 7 SR e A A T [0 UD AR 4 1 e R
R M A AT P & B B 6% i BEONT A 2R 52 10 5%
G348 R E bR R S IR R BIR LR

S8 A s TR

M A Dl 1 9 R A I 44 5 L b S 0 B R
M 5 | S A OO B i = 1 it 4 TR g % X
M s B W3 3 AR VR . An L VIV RS A
TE BAbk it P A B E1 I (0.68 NL0.31 kg P, O;.0.5 kg
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Nutritional characteristics and determining amount of

fertilizer by fruit nutrients removal in citrus

WU Songwei'?, LIANG Shanshan'?, TAN Qiling"?,CHEN Min'?,WANG Shihui'?,
PENG Zhuging'?,HU Jiayu"?, HU Chengxiao'"*

1.Hubei Provincial Engineering Laboratory for New-Type Fertilizer/
Micro-Element Research Center sWuhan 430070,China ;
2. Key Laboratory of Horticultural Plant Biology sMinistry of Education ,
Huazhong Agricultural University sWuhan 430070,China

Abstract Nitrogen (N), phosphorus (P),potassium (K),calcium (Ca) and magnesium (Mg) are
the mineral nutrients that citrus needs in large number. Insufficient fertilization is not conducive to the
growth and development of citrus, nor is it conducive to high yield and quality of fruit. However, with
the rapid development of the citrus industry,the application of N,P,K fertilizers have gradually changed
from insufficient amounts to generally excessive amounts, which has become a key incentive for the low
yield and declining quality of citrus in China. In this paper,the relationships between the yield and quali-
ty of citrus fruit and usage of fertilizer were analyzed. It was put forward that the quantification and ad-
justment of N,P,K rations has become the most urgent practical need. The proper usage is both the high
yield and the high quality of citrus fruit. The methods of fertilization and usages of fertilizer for citrus
recommended at home and abroad are summarized and compared. A method named as the “determining
amount of fertilizer by fruit nutrients removal” method for usage of fertilizer based on the amount of nu-
trients removal per unit fruit yield and target yield of citrus is proposed. It will be of great significance
for guiding citrus production in China.

Keywords citrus; fertilization; fruit yield; fruit quality; fertilizer requirement; determining a-
mount of fertilizer by fruit nutrients removal; high quality,high efficiency; precision fertilization; nutri-
tional characteristics; balanced fertilization; fertilizer eeficienty; quantitative fertilization; fertilizwr ap-
plication reduction
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