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Effects of Nitrogen Application on Yield, Quality and Economic Performance of Citrus Fruits
ZHONG Bing, CHEN Yuan-xi
Abstract [ Objective] The aim was to determine the reasonable nitrogen application amount on citrus. [ Method ] With Newhall navel orange
as the tested variety, setting up 4 treatments namely no nitrogen fertilizer ( CK ), nitrogen application amount of 0. 315, 0. 450, 0.585

(Agriculture Committee of Yunyang County, Yunyang, Chongqging 404500 )

kg/plant, the agronomic traits, yield, fruit commodity, economic benefit of citrus under various nitrogen application quantities were studied.
[ Result] The nitrogen fertilizer could enhance agronomic traits, increase average fruit number per plant, average single fruit weight, fruit lon-
gitudinal diameter and transverse diameter by 44.6-66. 2 fruits, 13.7-27.3 g, 1.9-3.7 mm, 2.94.0 mm, respectively; increase the yield of
citrus by the growth rate of 21.94% -57. 99% ; weight of top grade fruit and first grade fruit was significantly increased by amplification of
14.93% -27.62% and 38.91% -42.58% ; fruit quality and economic benefits were declined with increasing of nitrogen application amount.
[ Conclusion ] Considering agronomic characters, yield, commodity and economic benefit of citrus, the appropriate nitrogen application quanti-

ty is 0. 450 kg/plant.
Key words Citrus; Nitrogen fertilizer; Yield; Quality

TP 25 P LAk = e P2 DX O S B VA A o A 11
R I B X, R A AR LA B A XL L, 9 S A ELR
AR 57k EAER, = B EL EAR A A RG22 1
hm? | NPT B S b L . SR, H A E A A A 7
H T2k 20 RIS R, 38 i A R A, B R A el
|, 7S REAR I TF ARG 52, B R AR S5 R 5 T4
ARG EH TP T IR R it 4 e, SRR 56
8, XA R At U, LA 2= BH B AR 7= ol T e $e it
HARH
1 #RlE5AZ®
L1 ReHiR XA S s HE 2 BB 5 411E
MR A AEAE SR B, S SRR b R R R B
Hi,108°49'59"” E,31°02'29" N ¥4k 330 m,,

BHXEHONRD R A IR T CE K& B Y L I 42
et BRCyR U8+, R KR+, RRRIE, B2+
e pH K 6. 1,4 HLE 26. 3 o/ke, Thff % 168 mg/kg,
A1 60 me/ kg, EAET 468 me/kg, AL 1 HE "
1.2 Rl A Sl R b 4 far R RS o a6 A AR AR T
2006 4F 3 A AR, ATRRHET 4 m x4 m, B2 2 600 Ff/hm®
TR FHAE i T DT AR IR AL A B I BRI, iR e R 3
IR — i B EREN H 1 4 FPC Ty 19I5 & L. 4 Fhilse &
FARERSBC 77 : ON: P,0: K,0 % 0:6:9;@N: P,0: K,0 3}
10.5:6:9;@N: P,0: K,0 4 15.0:6:9;@N: P,0: K,0 N
19.5:6:9, R A HUIERA LTS i 45% , A B H g
erE=5%""

TEBEN  Ahok(1966 - ), 5, ERA, BRR LT, AF LEAHBA
WRSHH 2016-10-17

1.3 RIgT ik 4 A ON, , RIEEE; QN | hish
A 0.315 kg/Bk; @N,, i 4l % 0. 450 ke/kk; DN, , i 4 %
0.585 ke/Hk. EERRMIE S S FH 7 & A HLAE (8% (P,0,) (41
(K,0) A 10.000.0. 180.0.270 kg, F/NX S BRAAER, ZNX T
F183.3 m’ FFALEE 3 YR (N, MBS  HEHLHES .
1.4 MERRAE I IR IR Ay 2 UM, — R R
HARLAE, iR 2.000 kg/#k , 55— U RKIE, it 1.000 ke/#k .
T A HUIE AR — Vi, 2 10. 000 ke/Bf o a7
WK ST AR PO m AT 4542 1A 1 m K7t A,
PR )0 T4 P, B8 1 oK e 2 A TR £ o5
A HUAEFIEE 77 AE BB IE AL 23 5149 20 ~ 30,10 ~20 em™
1.5 HEEE 201443 A 11 HES 0, RE+
B ARINX ST IR B 57 A 7 H R SRR AR 10 A 9
HERKAE ;12 H 24—25 HUSER, i MERAE 39 8 s R 504~
B FRE

1.6 SRAEART  SRARERIUR I 77 vk #3012 75 e A
FARBIE) AT, L4 RS AR Bk 2 ek 5 3 A4,
RGO A OB 2 3RS 1 A, ST
S AT WA I SRAE: A H [R) A A, 3 A SR AR, 22
SRR B FRL ) 7 TR, ORI, 2 TR SR A SRR, AT 28 U G
I, At FR DR E SRR v 2B, SRR 2 L
L7 A A A

2 BERESR

2.1 AEGIEHREHER R

2.1.1 SRR SRR SR R R, thE L AL
CK AR EE it 204 BE A A% - 24 B bk S 40088 fin 44,6 ~ 66.2 4,
DIAREE Ny BB SRBUR 22, 198.6 4>, % CK £ 66.2 1,



44 %36 A ok

R E -

v SR - IR E W e 75

I 50. 00% 5 /b #E N, (N, 119 B AR SR8 29 Sl 8 CK 3% Jn
40.63% \33.69% ., 5 CK A L, Jiti S0k B A M AR - 35 PR B
WA 13.7 ~27.3 g, LIALH N, (W FH AR ER K, N
236.7 g, %% CK T 27.3 g, Wi d %N 13. 04% ; AbHL N, N, 4
R TES. 36% .6.54% .

2.1.2 XPRSER/NERL I, 2 AT, il Ak B SR ST
PR CK FiH 2.64% ~5.13% AbHE N, AN, 3% 4%
R LB N, SRS, AR SR R AR K8 CK
B 4. 11% ~5.67% ,LIANBE N, BalRf AR 40P N, FI N, (1)
B EAH 22 R K

®1 ARLEHFARREMEHARSLLR

Table 1 Comparison of citrus fruit number per plant and average single fruit weight in different treatments

e TR CK I — TEYRE G CK M
Qb ER Lﬂ**% H Fruit number per plant compared with CK :FlinflE 2 . Average single fruit weight compared with CK
Treatment Fruit number o ol Average single fruit o ol
reatment per plant // 4~ =R A maa weight // g H A mm
Increment // 4~ Amplification // % Increment // g Amplification // %
N, (CK) 132.4 — — 209.4 — —
N, 186.2 53.8 40.63 223.1 13.7 6.54
N, 177.0 4.6 33.69 236.7 27.3 13.04
N, 198.6 66.2 50.00 226.9 17.5 8.36

T N 20 BRSRAEA 3 471 AL 07 R o

Note : Data are obtained from 3 471 fruits of 20 sampling trees.
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Table 2 Comparison of citru fruit size in different treatments

YK CK ML MK 5 CK #L
fhgm Pk Length of longitudinal diameter MK Length of transverse diameter
Troatment  ength of longitudinal compared with CK Length of transverse compared with CK

reatmen diameter // mm Ty 11 diameter // mm b 1
Increment // mm Amplification // % Increment // mm Amplification // %

N, (CK) 72.1 — — 70.5 — —
N, 75.8 3.7 5.13 73.4 2.9 4.11
N, 75.7 3.6 4.99 74.5 4.0 5.67
N, 74.0 1.9 2.64 73.4 2.9 4.11

TE 9 20 BRRAERS 800 ARSI %k o

Note : Data are obtained from 800 fruits of 20 sampling trees.
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3 A5 CK He#, AU R 7= 3 640 ~9 647 kg/hm” , 3
FERA 21.94% ~57.99% , LIALTE N, 3 r=Rig kB2
BOAEMRENLIX 2 R B 47 4347, Ab 3] F 2Ry 25,01, F >
Fy65(9.55) , 2228 W EIKT- . WARZERCR T, AL N, H
155, K 28.4 keg/kg; HU AL Ny, 27.5 ke/kg; AbBE N, 1
e R R R /N, AL 19. 3 keg/kg, HAR L@t &l y =
—5.050x" +34. 410x —29. 350 ,R* =1. 000 0, EA5 1R 3% A AH
(B ).
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Table 3 Comparison of yield and agronomic efficiency of nitrogen fer-

tilizer in different treatments

6 E‘A K . s
B3 CK ik RUBIRFHCR
Yield compared with CK .
P Agronomic
b3 i jfl R Bajesz efficiency of
Treatment 3 Production Production nitrogen
kg/hm . . . . fertili
ncreasing mcreasing ertlhzer
amount // kg/hm®  rate // % keg/ kg
No(CK) 16 635 ¢ — — —
N, 20 284 be 3 649 21.94 19.3
N, 24 290 ab 7 655 46.02 28.4
N, 26 282 a 9 647 57.99 27.5

R RRNG R 25 0.05 KT ER G E.
Note : Different lowercases in the same column stand for significant differ-
ence at 0.05 level.
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Fig.1 Effects of different treatments on agronomic efficiency of

nitrogen fertilizer
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Fig. 2 The relationship between nitrogen application amount Fig.3 Effects of different treatments on citrus yield
and cirtus yield
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Table 4 Proportion of cirtus grade in different treatments %
AR Top grade fruit —&5E . First grade fruit AR Second grade fruit 45 AR Substandard fruit
b3 PR R HL " PR
AH A AH AN
Treatment M Single fruit M Single fruit M Single fruit K Single fruit
Number . Number . Number . Number .
weight weight weight weight
N, (CK) 10.27 14.93 33.84 38.91 37.46 32.93 18.43 13.23
N, 13.75 20.77 35.98 39.76 26.96 23.12 23.31 16.35
N, 20.34 27.62 40.79 42.58 19.32 15.97 19.55 13.83
N, 16.31 23.54 39.98 42.44 20.44 17.64 23.27 16.38
x5 FEGEHEBERIARLEE 11. 304 SR
. . I, - —e—454F Sugar content
Table 5 Comparison of cirtus qualities in differet treatments = L 2 3%, Polyietization
S ] £ Rl g
Peel thickness Edible rate Sugar content
Treatment 5
mm % % Lo 109
N, (CK) 5.0 70.30 11.27 5@2
\ 5.4 69.52 10.85 3 _ _
N, 55 70.78 10.93 ; 10.70 y=10.02% - 0.315% + 11.510
N, 5.8 69.57 10.61 - F=03180
w2
X - e , 10.50
2.4 AEAREEAENHBEFHEWZE HEL6 A N N N, N

1,5 CK M, it U BR A P28 R 7 590 ~ 19 470 J6/hm’,
TEARAE A 7 035 ~ 18 840 7T:/hm2 ,F‘ﬁiﬁ%t[ﬁg 13.6 ~30.9,jifi
FACHTE LAALERE N, fek, P LIARBE N, e,
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Fig.4 Effects of different treatments on sugar content in citrus

fruit
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Table 6 Comparison of economic benefits in different treatments

fb3m [BIES FeE HERHEA e EL N AL FEBLL
Treatment Commodity fruit ~ Output value  Fertilizer input  Production increasing Nitrogen fertilizer Fertilization profit Output-input
reatmen kg/hm’ J5/hm’ J5/hm’ value // 5¢/hm’ input // 76/hm’ 55/hm’ ratio
P
N, (CK) 14 430 43 305 10 380 — — —
N, 16 965 50 895 10 935 7 590 555 7 035 13.6
N, 20 925 62 775 11 010 19 470 630 18 840 30.9
N, 18 975 56 925 11 280 13 620 900 12 720 15.1

R AR T 6 3.00 J0/ ke, RTARAHLIL 1.25 50/kg, Ny N, o N, [N, 4 Bl BCO7 LA A% 23540 1.60,1.91.1.95 2. 10 Ji/ke,
Note: The average prices of commodity fruit,commodity organic fertilizer,4 kinds of specially formulated fertilizer N, ,N, ,N, ,N; are 3.00,1.25,1.60,1.91,
1.95,2. 10 yuan/kg respectively.
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Fig.12  Speciation analysis of heavy metals in sample CD20-
160011
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