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Summary

The practice of chemical fertilizers by citrus growers for high fruit yield has

often caused over-fertilization of Cheju orchards. However, the excessive
application of chemical fertilizer has brought about decrease of fruit quality,
high cost and labor waste, soil acidification, and nitrate leaching resulted in
ground water pollution. Therefore, this study was performed to investigate
the influence of heavy N-P-K fertilization on the chemical properties of orchard
soils and the growth of 20 vears old citrus unshiu Marc. trees and to develop
in sitt method of measuring chlorophyll content by using chlorophyll meter
(SPAD-200, Minnolta, Japan) and of estimating nitrogen content in citrus leaves
easilv and rapidly by comparing with color chart. The five treatments:;
non-fertilizer plot (N:P:0s:K:0=0:0:0 kg/10a), non-nitrogen fertilizer plot
(0:40:28), standard plot (28:40:28' recommended amount), standard plot (28:40:28)
with compost (2,000 kg/10a) and 3 standard plot (84:120:84) were arranged in
a randomized complete block with 3 replications.

The soil pH of non-fertilizer plot, non-nitrogen plot, standard plot, standard
plot supplemented with compost and 3 X standard plot were 6.2, 6.4, 6.0, 5.9, and
5.4 respectively, showing that especially heavy nitrogen application caused soil
acidification. The contents of exchangeable Ca and Mg were lower in the
three times standard plot than in the non-fertilizer one.

NOs;-N content of leaching-water sampled at 40 cm soil depth was 57.6
mg/L in standard plot, but 280 mg/l. in the three times standard plot,
indicating that heavy nitrogen application may contaminate the ground water
with NOs~-N.

There were no significant differences in leaf-N content between plots
recieving N-fertilizer. However, leaf-N content in plot which did not receive
N-fertilizer for 3 years decreased to 2.4 %. The contents of K in citrus leaves
were the highest in non-N fertilizer plots while those of Ca in citrus leaves
were the lowest in 3X standard plot. By applying heavy N-fertilization, juice
acidity was increased, fruit peel was thickened and fruit coloring was delayed.
Fruit yield also did not more increase in the 3X standrd plot than in the
standard plot.



The readings of chlorophyll meter were highlv correlated with chlorophyll
content by the N-N-dimethyl extraction, and therefore the chlorophyll content
of citrus leaves can be measured non-destructively and rapidly using the
chlorophyll meter.

The correlation between nitrogen content and leaf color showed a strong
negative correlation. It appease that a color chart kit can be developed using
the relation between nitrogen content and leaf color as a valuable diagnostic

tools.
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g o)lF A 2L 7asA @ A7 HA

a9 AAA A4 oge 7EYY AL FAHIE AT AFY A5 At
22 oA & v FEF $HE AFEA e dol7] HEAd &2 EE
FAGNE FepAn) o) Bele] he gL AFE| rtAS ol ¥ Aot
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0. As 2 ¥4

1. A ¥
ozt ool Yo 2084 FARA EF P Citrus unshiu Marc. cv
'Okitsu') & FAAERZ A

2. 9T WA

AZE FAFE 9% seld 24 FEFAT4 VEANYEZAN A
o] 7+E Au|7)|E%Q P : K =28:40: 28 kg/l0a8 EE AM[TE 3t
Tu)g 7, $ALT, BE+HuT(2,000kg/10a), BF 3+ 5HEE FAH. A3
o 3RS Fm whEG $A7 vlxE 3FF AAH TAFR o §3AT.
24 vg(a4)9% e A vaE(@sste)E 39, 69, 1096 2z o] FAA
A =50:20: 30, 7te) =30 : 40 : 30)a A QA HE(EEI)E AF 7
2 39 o AMEATh

Table 1. Experimental design and fertilizer treatment.

Application amount

Treatment Code (kg/10a)
N-P-K
Non-fertilizer plot N-f 0-0-0
Non-nitrogen plot N-N 0-40-28
Standard fertilizer plot S 28-40-28
Standard fertilizer plot+Compost plot S+C 28-40-28+2(M/T)
3*Standard fertilizer plot 3XS 84-120-84
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Table 2. Chemical properties of soil used for the field experiment.

H(I:5) P Ex. cation (cmol/kg)
pH(1: (%) (mg/kg) K Ca Mg
5.7 0.6 193 1.32 9.8 2.4
3. EGEA

1) 5% pH : E% 5 g% 50 ml ¥jo]7dl #Hsln FFHSF 25 mig 7He ¥,
fFelgoz AolFrA 303 #A F FH5A.

2) N 471(CaMgK) 1 E¥ 5 gol 1 N NHOAc8 9 50 mlE 7}3td 303t
2E3 5 o}sle] atomic absorption spectrophotometer (AA-200.Varian, &)
2 FAs9d. (5204 2zt £A9. 1988)

4. Az & o] xA}

D FHEF, &5 AEF, BE 3w AYE ¥EY FAF € Adrze &
@&E A7) Yal ARHA FHo2 FHFE AAFIA, As 10 cm, 40 cm
Zolo golANWEHE AAsF}t. Z4$ £ vaccum pumpE A8 E AFHEA 045
me WEE o333 jonchromatography (Dx-500.Dionex,®|Z)2 CI', PO,
NOs, S04 & Z=#Hs9du. %o)]2L  atomic absorption  spectrophotometer
(AA-200.Varian, 55F)2 223t

2) 2zt ¥ E #2, 20 cm, 40 cm, 60 cm Aol EYE augar2 AMHEHAQ AE
5 g% A FTHF 50 mE M G AHAd o2& EHI}AT Yol

1 N NHOQAc®E A &3lo EMe %t

5. 984 2 9 54 24
D1 m ¥ol9 dujzt gl BE7HAA & F3 100y At X882 AR
o] M3 60Tl M 24413t o] BEAIA 4 F EM ol &3t
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2) K, Ca, Mg €4 : A& 1 g& ¥ F Y3 atomic absorption
spectrophotometer(AA-200.Varian, £ F)l A A A{G(FAH ESFEMY,
1988)
3N &4 : A8 05 goll B4 5 & 7F9F 400T, 0% B¢ 28 F ALAF
ZA71(KJELTEC AUTO 1030 Analyzer, 29 )l X A3t
4) P A AR ARE vanadate o2 A4,
5 99 B x4}

I m ¥ole ozt ge B&/bAol A 39 vy ARsd i,
3 AEL 2AEA

6. &9 T AUF A

#g AFe FAnl= HEEMEEE ST E (NH-1000. HORIBA, ¥ &)2 &3 3
o FE(CBX)S Ao w&2 Jehlidd

2]

“

7. 383 ANF x4
5% A7 vlsd 3538 A4 F AL AAE 11¥2d 78S H A2
FAE Sob At A

8. A4 £4

ZFEUT 378 #HHRZ A '97d 29, oA 10N FEYHY F@ T ¥
£ 10cm °)%49 F7HA(ARRA)F BB 3~4iA & AMFdHd H=ee
YHoz AR Hu Y FIYHFEE YAA( Color-eye 2145Macbeth, 7| =)E
AHE3te] LaH(B ), agt(Axx), bai(IAE)E 44 SA3HH.

9. Chlorophyll& & &4

7t Chlorophyll meterl & &A% : AHHE <YL chlorophyll FA7]
(SPAD-502MINOLTA, ¥ #)2 H9 F¢ 4EFES 972 203 w502 43

_12_



At

oAy A g F4 9% B2 AT WAL HE A& AR E
HA & o] &8t 43 & FUH.

4702 9272te 50 ml 47 flaskol ¥ 32, N,N-Dimethylformamide 10 mlE 7}
st 3d2 FHF dx:PoA T5TAAM SAEEL &L AEdHAGY. JE 4L
647 nm, 6645 nmild FFE=E ZFAHUV/VIS spectrophotometer HEWLETT
PACKARD, 933t Total Chl=(17.9A647+8.08A664.5)x 10m¢/AHE WX 9
& ArstAdct

10. 9% A4d4L &3

99] Ayl HAZ Fi F& HEEE 60ColA, 24A12t0]d Ax3d H:S04
5 mE 7HeHE 400CoAA 0EFL €8st A4 AF HARA (KJELTEC
AUTO 1030 Analyzer,2=291d)ol A &3 8t gt
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m. 23 2 »1&

L A xge] 333 44

ANEEA] HEd pHe 57 oldoed £ 24 A H3IE A&7 A
3dol A F dFE9 Ao pH7F Eobd 53 Z4E A& ¥
FALTN-NIA 7 A detstth 22y 3w A&7 542 EolA
A4 vaE OF AL T A EGol 43 doe R1978)9 Rast dAs
k.

—o—N-{ —B-NN —4&-S

pH.

Fig. 1. Yearly change of soil pH in the experimental fields
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Y 2%t 38 EGFS A A4 AT ANUFY Az Aolsh WRHoz
wabs s 932 Uekd etk 93 A 32 g FHETE FALTE 3
a2 Ag TR $e Ao, BAY FARE Holx ggtth Qe F§ Tl

gl 93, BE IMALT woh 988 RALTY RE+HuT

ot

Aeld ANdzEA g4 9718 =S K 1.32 cmolkg, Ca 9.8 cmol/kg, Mg 2.4
cmol’kg 2.2 1 S5(1985)0] ZAMS AlFE HF X2 1.37 cmol/kg, 6.37 cmol/ks,
236 cmol/keg?t W=t ole AR B Hl vlE A ¥ FE¥AH Fol
& A ghgako] & 3aky EY 54 7|Q% Ao g AlgdT

944 3YERE 97 797 A FrlH o ZANG AlY Tae] KERL Y 4004
B AAY Fuats Hgdo 1.32 cmolkgelded AHEFE ddo] AHA
a2k "Wojxl 7} Az 97 d 7¥elE= 035 cmolkgelAth ¥R FALFE HE
= 3uiAl & B2k 2358 & §FE HATh

Cavt Mg #3229 56) & FALTAAN 7 22 F¥EY

=

ol

rlr

&4 F
of 33 A3l e MHE(Ca: 75kg, Mg : Skg)®lol TFZAHA EFMNFAZ
Algs M3 axz Aztgr a8y FETAIEFAAE BAJARE 7 Bl
Alggtels B7stn 74 2o g§3FE Byd ot FAES @ol AN&EFE
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Fig. 4. Yearly changes of exchangeable K content of soil in the experimental

field.

Ca conc(cmol/kg).

——N+4 —#-N-N
A4S -6-S+C
¥ 348

-y n 1

i A s i L " " e

94.3

948 9410 953 955 957 95.10d"36.5 96.8 96.10 97.3 974 976 97.7
mol

Fig. 5. Yearly change of exchangeable Ca content of soil in the experimental
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Fig. 6. Yearly change of exchangeable Mg content of soil in the

experimental field.

2. AuFY FE 4€FH BA

F 32 AP AFEH A5G A2 gEHE o2 FFE =AM 4
ojth. AlM|E @o] ¥FE FAHE Folud Astz &EH= Yol BUH
53 Astyr 299 /HE AV He A4 AL FE 40 cm® AFAA4 ®E
F7E 58 mg/LollHl sl 3ufA] &AM = 280 m/L2 S5uhe] &2 Fo] HEHUH
K, Ca, Mg9 Z%x= AuFe] BT E gtz 8 do] Bhed, BF
Cast Mg= A EZ o540l Avdx AU AEAM @ Fol AEHE AL
2 Ho} o]lg AE¥XE o]FAe] A g€y
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Table 3. Concentration of ions leached at the different soil depth after fertilizer

application.
Treatm CI' NO*  PO# SOf K Ca Mg
depth
et (cm) mg/L mg/L
surface 2.1 16 0.0 51 32 15 05
N-f 20 38 44 1.8 14.3 1.4 76 2.7
40 6.7 172 0.0 234 4.0 11.0 39
surface 2.5 2.7 2.8 1.7 11.6 1.8 1.5
S 20 680 3835 3.2 19.6 94.7 719 254

40 43.8 576 2.2 39.7 12.8 215 12.3

surface 5.6 7.2 13.6 2.8 264 38 19
3%XS 20 7.1 401.8 16.8 282 104.3 715 343
40 90.2 280.7 12.1 26.1 29.0 62.3 320

Measurement date ‘97. 6. 30

3. 24 pHet A4H A4

ad 72 E¢ Hold pHY WHE el Aoz AEGME 3w A&7}
7V e g s JErt

29 82 EFd AMH A4 FEE ZAE Aot FH|ETY FALTE A
el A2 FE7F 4 ng/LAd W BF 3MAI B FAME 45 mg/lol Bl EA
o] A&FF B Yo AEH FolAvegz APF A9 v F4e BA
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Fig. 8. Change of nitrate concentration at the different soil depth.
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4. AF TINAHE €% 2 99 =4

QRN B5olA FHe dGe Austn AuLe AR AN AY @
Mol oz AARY W olgdo $o. ANPEPe IF AAEFE %
29%Z A F(1980)°] B3 AAWY 30~33% Bu:s RF 21 HK 59 2
6~28% BO+= g 2 FFoAquk 3 72(1969)3 Embleton(1973), +(1980)
ol g% HAA WA= A7l 24~28%, A4 0.15~0.19%, 7t8] 12~1.7%, T+
23~39%, WlaMl% 03~056%2 Bngol Utk APA $F ZIFUT By
T e AL 29%, A 0.14%, 7HE] 146%, ZE 1.62%, vta2ulso] 0.35%2

22 A g9l Ao BE BBV 2F e APo|AT

B 4% 949 39%E 'o7d 3¥7He) 9F FrI4Ee wsE yehd Rolu
TuETe PALTY 9FA4L $2E ddo] AUWA 22 Wolx 'g7d 39
of FHlEF, FALTY FFA4L FF 4 243%, 248% dd. 2y BEF
T, EF+EN T, EE SALTE AEEE I Ao AU T 97dE
o BAe BE FALTS THRT ua A2 AdTFolN 4F A2UFE ¥
e Aoy HE AET 3 ALTR EANY F37 QA
£3, A% P §%o] FHET Brh BE 3WAETNN RE o|fE P 9 N gl
232§ (2 5, 1985 Chapman, 195DHE Ho2 Azgch
A% K 23 A2 NE7EY FALTAA £ AgolA=d o= EY 3
NHy 'S} Kobo) 2atatgol 7]1Q% AHojgta Az,
Ca #2& EF 3MAL77 718 e ¥3¢ 29D, Mg #3& A Hols}
A3t
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Table 4. Contents of inorganic materials in citrus leaves as affected by

the different fertilizer treatment.

Sampling Treatment N P K Ca Mg
date % % % % %
N-f 2.88 0.14 1.37 2.28 0.37
N-N 2.90 0.14 1.41 2.30 0.34
'94.3 S 2.75 0.14 133 2.09 0.34
S+C 297 0.15 1.34 2.37 0.37
3xS 2.99 0.15 1.39 2.15 0.36
N-f 2.69 0.16 1.09 2.36 0.32
N-N 2.68 0.16 1.11 2.11 0.31
'95.3 S 3.20 0.15 1.11 241 0.36
S+C 3.01 0.16 1.28 2.02 0.29
3%S 3.04 0.15 1.08 2.19 0.31
N-f  256ab  0l6éa  124ab 223  0.36a
N-N 2.43b 0.15ab 1.47a 2.06a 0.35a
'96.3 S 2.64ab 0.14b 1.18b 2.28a 0.38a
S+C 2.8a 0.14b 1.27ab 2.14a 0.36a
3XS 2.9a 0.13b 1.33ab 2.04a 0.33a
N-f 2.43b# 0.19a 1.38ab 2.23a 0.34a
N-N 2.48b 0.15b 1.57a 1.99ab 0.33a
'97.3 S 2.82a 0.13b 1.20b 2.11ab 0.36a
S+C 2.83a 0.14b 1.20b 1.93b 0.32a
3XS 2.93a 0.13b 1.48a 1.92b 0.33a

Duncan’s multiple range test ; significant at 5% level.

E 55 99 A{YHE ZARALE ANegd 9 ¥, 4%, g4I vEAN

_22_



Rl s 2 AP WA G ASE et ot E G 4L 4
S ABEY 9 Y7t obd AS use 2ot $29A(AYF, B 5

del o A AP ook AL AxeE RAoln

2

Table 5. Citrus leaf growth as affected by the different fertilizer treatment.

Leaf area Leaf length Leaf width .
Treatment Length/width
(cm) (cm) (cm)
N-f 28.2a" 10.85a 4.11a 2.64a
N-N 27.7a 10.27a 4.10a 251a
S 27.0a 10.01a 4.3la 2.31a
S+C 27.6a 10.27a 4.10a 251a
3xS 29.6a 10.49a 4.44a 2.36a

Measurement date :'97.10.15

Duncan’s multiple range test ; significant at 5% level.

5. #4d FA79 uA

E 68 +87] A Bue FHdR AFL AL AW FPFEe A
ez Aol7k QYo AsFe FulaFM sbY ¢, EFE 3MAETFI 2+
AT ALE FAEA we} 4 FFo] FUHFTE E0(Smith, 1966; Reitz,
1960)¢t Ztejo] Algo] F7hdel wel Ab ol ol AW @LE AA FIHHA
ok ZojH 7t WolAges BER(REEHINSE Fug o FF3WMAEF7
Folg o] vla] A §Fo] & olft AvE ALY stu|EY P F
Aoz Agd '



Table 6. Content of Brix sugar and acid as affected by the different

fertilizer treatment.

Date Treatment Brix Sugar(°Bx) Acid(%) Sugar/acid
pre-treatment 10.6 1.46 7.23
N-N 106 1.53 6.98
'95.11 S 10.7 1.55 6.91
S+C 10.0 1.51 6.58
3XS 10.7 1.52 7.02
N-f 115 1.13 10.17
N-N 11.3 1.15 9.82
'96.11 S 11.2 1.23 9.10
S+C 11.2 112 10.0
3xS 115 1.24 9.27
N-f 9.6a" 1.28b 75a
N-N 9.4a 1.57ab 5.98b
‘97.10 S 9.8a 1.62a 6.04b
S+C 9.6a 1.48ab 6.48b
3X8S 9.7a 1.66a 5.84b

* Duncan'’s multiple range test , significant at 5% level.
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E7¢ e F45 9 HAFAE 2AS AdRelth BE A LTANE T
2 Aeluct B4 Ao FHsA Umen Hue FAL 1Y FANSE
F ek o)t HpAulE A4 e JFYEA Hoz APZHEth(Reitz,
1960)

Table 7. Degrees of color and thickness of peel of fruit

. Thickness of
Treatment L a b
. Peel{mm)

N-f 53.397a# 7.842a 30.210a 2.70b
N-N 54.088a 5.520b 30.364a 2.74b

) 53.045a 5.350b 29.362a 2.90b
S+C 53.707a 3.844b 29.604a 3.0b
3XS 48.852b -0.639¢ 26.428b 3.36a

Duncan’s multiple range test ; significant at 5% level.
Measurement date: '97.10.14

“ L: Lightness a . green-60~red+60 b : blue-60~yellow+60

6. 12 S8 Fae BA

golgh AlM) A zzistelAM 3dF<t FEFS ARG Ay FHETE A
astP o, EE 3MAIE&TF FEFE BET, EF+HY T o7t gl Ao
2 ZAE A

IF(1985)0] AlMF S nxe Ho AL ZET 1l
(197002 Hur%HE & 5 Ue F2AFE 10aT 45 kel Qe B v}
Ao, FE 59 69 o A8 € ALFAY AERE TN B 9 FFFEY
E2 AMEE 229 A5 QG JEFE FA R ol 238 #F
of FAL oA Y7] WE BETF By 2~58 HoEA Anjses F0E
o] AlM] B e A sHojof & Aoz AlgdU
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Table 8. Fruit yield of citrus trees as affected by the different fertilizer

treatment. (unit : kg/tree)
Treatment ‘94 '95 ‘96
N-f 36.0a" 31.6b 28.6b
N-N 38.la 43.9ab 46.8a
S 39.8a 56.4a 52.9a
S+C 36.7a 40.7ab 58.7a
3XS 3B.2a 43.3ab 57.4a

* Duncan’s multiple range test ; significant at 5% level.

7. Chlorophyll meter(SPAD-502)3t 3 chlorophyll @ %39 4

H 2 7]t ZAEAME chlorophyll meter(SPAD-502)¢} chlorophyll 333k
NES] A4S B RAAY ZEAAME nEY 9 A4B(r=0813")°] AN
o}
m2tA  chlorophyll meter(SPAD-502)& ol &3 9& AHsA ¢gux, vgy
Aoz HFYolA AN£3E A chlorophyll §FE AT 4 goat Az,

y =0.7695x +51.085 .

85

75

65

SPAD-502 value

55

10 20 30 40 50
Chl. conc(ug/an)

Fig. 9. Relationship between the value of chlorophyll meter(SPAD-502) and

chlorophyll contents.

_26-



8. 99 chlorophyll &334 A4 &334 #A

£ 9oM B uie} o] F AL FFE AjulFo] FAYFE ol AY

o]yt chlorophyll 3%& dF5 A4 o] ok 29% ol4o] HW

HolA skt

Table 9. Chlorophyll content

Aezt Aol g

and ‘N concentration in citrus leaves as

affected by the different fertilizer treatment.

Date of

_ o Treatment N(%) Chlo(ug/cm)”
_Investigation
N-f 2.54 24.09
N-N 2.49 26.89
‘9725 S 2.86 36.30
S+C 2.86 39.18
3XS 3.00 41.21
o N-f 250 21.46
N-N 248 22.15
'97.2.12 S 291 2851
S+C 297 32.25
3XS 297 35.17
N-f 2.55 22.17
N-N 252 25.06
‘97.2.19 S 2.87 2897
S+C 297 36.61
3%S 3.06 36.78
N-f 2.48 2325
N-N 247 25.28
'97.2.96 S 2.86 28.16
S+C 2.85 313
3XS 2.83 34.07
N-f 2.49¢" 22.66d
N-N 2.48¢c 24.96¢
Mean S 2.86b 30.02b
S+C 2.90b 34.65a
3XS 2.98a 3591a

Duncan’s multiple range test ; significant at 5% level.
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9. Chlorophyll meter(SPAD-502)#t3% A4 #§F74 9 #A
4% A4 FF chlorophyll meter(SPAD-502)2te] @A A AL §Fo)
2.9% o]/de] W X2zt Aol & Holx] gkt

Table 10. Chlorophyll meter value and N concentration in citrus leaves as

affected by the different fertilizer treatment.

. Dat? Of, Treatment N(%) SPAD
Iinvestigation

N-f 2.54 749
N-N 2.49 72.52
‘97.2.5 S 2.86 76.29
S+C 2.86 77.17

3XS 3.00 78.56

N-f 2.50 679

N-N 2.48 69.65

'97.2.12 S 291 76.94
S+C 2.97 78.66

3XS 297 80.8

N-f 255 67.52

N-N 2.52 70.4

'97.2.19 S 2.87 76.97
S+C 297 79.69

3xS 3.06 79.33

N-f 2.48 65.9

N-N 247 67.05

'97.2.26 S 2.86 73.99
S+C 2.85 75.69

3XS 2.83 774

N-f 2.49c# 67.8c

N-N 2.48c 69.0c

Mean S 2.86b 75.0b
S+C 2.90b 717.6a

3XS 2.98a - 784a

* Duncan’'s multiple range test ; significant at 5% level.



ot

0. 443 AL EF AA
=9 9% FHE Adate=d Qe ol &Hu AT A7ty v}
%ol 28Hu2 FYSo {43 HAFA FAY FHE ALY 5 A= PHE
gdstaua A% 43 AL FF3 #AE =AY APE ¥ 11T 2o
£ Lgko] Yolxln gdAo] FojA g 4 AU AL
FF A4 E L2 o FHg B(E 12) g4 ol g3td FA AL

Table 11. Leaf color value and N concentration in citrus leaves as

affected by the different fertilizer treatment.

. Dage Of, Treatment N(%) L a b
investigation
o N-f 254 27.92 -2.11 957
N-N 2.49 27.76 -2.14 10.24
‘9725 S 2.86 26.91 -1.88 8.92
S+C 2.86 26.27 -2.26 8.19
- 3XS 3.00 26.06 -1.93 7.86
N-f 2.50 32.03 -1.11 12.58
N-N 2.48 31.08 -1.10 12.03
'97.2.12 S 2.91 28.04 -1.42 9.97
S+C 2.97 27.63 -1.77 9.86
3XS 2.97 26.39 -1.83 8.9%
N-f 255 32.87 -0.36 14.04
N-N 252 3247 -0.36 13.12
'97.2.19 S 2.87 29.49 -0.22 12.06
S+C 297 27.79 -0.77 10.95
3xS§ 3.06 28.76 -0.36 11.35
N-f 2.48 32.34 -1.42 1351
N-N 2.47 31.50 -1.30 12.99
'97.2.26 S 2.86 28.81 -1.45 11.35
S+C 2.85 28.17 -1.70 10.82
3XS 2.83 27.58 -1.99 10.19
N-f 2.49¢" 31.84a -1.37a 12.86a
N-N 2.48c 31.38a -127a 12.56a
Mean S 2.86b 28.79b -1.37a 11.02b
S+C 2.90b 27.70c -1.70b 9.94c
3X8S 2.98a 27.44c -1.64b 9.88¢
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Duncan’s multiple range test ; significant at 5% level.

* L:Lightness a : green -607 red +60 b : blue -60~ vellow +60

Table 12. Correlation and regression model of Leaf color value and N

concentration in citrus leaves.

Relationship Correlation Regression model
NtoL r=-0.635"" y=-6.430x+47.74
Ntob r=-0.521"" y=-3.962x+22.81
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V. 5§ %

MF, EE AIETY 3 APTE AYTE MARR 39 ANWE S £
o shehy, GE £Y, 9F T AR, 2FY FAR ANP, 932 237 94

1. 35 3ulA| 879 EY pHE A3 YFolxa, Ca Mg 2L W& Aot
b 22 A= 9% pH7F 7B 2393, K, Ca, Mg &30 =& ZH&o)t)

S

CHEE 8ol AlE &5F Az §EHE Jo)2H Yol ¥FES Bkon,
Aot 2 dde] He= AME 2429 F¢ 40 on EHANAN EETFE 58 me/LY
d & 3ufA &= 280 mg/LA

3347 A48 AEN g8 AT 4F A4 gL o 24%=2 Yo|Hou2
4 AMTFE 28~29%2 A7 Aol YA B3 939 K gBe TAx
F7b & AU, Cad EF 3MAET7 /M3 He g3L BT

4 A9 FaFES MY Aolst foy AFFLS Fulgyrt MY 3wt §3
EE JMAIETE HL A FdFe] 3, #97t M} FAKH, AN s}
T EFR4.

34zt 4@ FAFL 2AY A% THIRTE AR Fopt Ageld BET
EE+5u)7, 39 A&7 A 2ol g

o

IS

Cholrophyll meter(SPAD-502) #t3# cholrophyll %32l A& (r=0.813")
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x99 {94 7IA cholrophyll meter(SPAD-502)2 414 2t &HA] v 53] 3
o2 4EL §F SAHo| 7tsH Ao E Algdh

7. AlujFge] FIEFE FGF AL HY  29%0)FAM= cholrophyll
meter(SPAD-502)% 3% 2 chlorophyll %<& Azt zto]7F AU

8 MY AT ALUFHAE =& VL BV GEA ¥ E o8 dF AL
e BAqo] sttt Atrdd.
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