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Cu: 5-15 mg/kg » B: 50-90 mg/ke » AL E: N-P,0s-K,0 = 400-300-600 g/ik/FaR 3. BPkBERE 9.2 °Brix K&
EE 131 ke/bRRRfE - AItRREIEC2% -
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BBEES R RS A HREAR » BIETE 815 m - ERARGEEE - /NER 4 » HR - &I
FBERIT R RN R EHTRRmRbIEC B SERIBATE 34 X BEIR HEES?
BB AP RE AR PEERS [ - B RTREEREHT 1,912 ha » BREZMER - SRS KERERES - EER
ERSUNRAARE R EN - HEFRTHE 270 hat? -

RGBSR O EES - RN EERIENE R - RIEERACEIE
K ERBEERE RS - REREERRWELSE - HRR/KPR] - BB 25528
H - AT A S CER B BT EREE) - THEERRER kI RERZ2EC - WG
B BRINDUC BTt AR E BB AR - AFHEC HRRIBEE L AE T EEhEC R
REAERFNER RS SRECEERE - fUER2E 2F MR RITHE B E R R YE E AT
A& - DR RBAESIEIE s 2% -
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PRI 51

— - HERAE R FER

RBBRTE TR & BRI A BRIER D - 7L 1995 - 1998 FEHIFERG SRRk =B
SR HEEAYT  ERROSEFES =MMET | ORREEREREE RSB
B TR RIS 2 BIRDEE FroiTibie. QO RIS inIE RS B thE « 38l
B RF—ERMR LA B I HEFHHI AR B RE ~ B =B -
B RRENERREA R SRCER OFEEERCAFEEML 5 IR A
ITHRERBRBSY - DERSAFTEEPRES B IR - (ERRER - IORHEAEH
BRIRLLRAE=A5(200 ~ 400 ~ 800 g/BR/4F) » BEALEIRE 300 g/HR/4FE - SFAE=AR(300 ~ 600 ~ 900 g/FR/EF) -
MR ERAEE - AREENER 1) - —E% - S5 2 8 > 35 30 £k - MERARERERE - Mtk
SR A RMA EIAE T T2 -

% 1. AR REES

Table 1. The combination of fertilizer rates in the experiment.

At & BEET ks
Treatment N P,0s K0
1 200 300 600
2 400 300 600
3 800 300 600
4 400 300 300
5 400 300 900
-~ S
1. H3EHIE

BRI B R E IR R BIRREN - 372 > pH EDSEEEER > /K © £ = L1 #HlEZ > DA
Walkley Black &l 3855 & & > Bray No.1 HIFEZW#ES & » Mehlich’s method HIRHAEFHEE -
FFRIBOLRLERRIATHAMESS ~ $65 R - BEEHID - BT YR E LIS B HEEL -
2HERESMT

DU IIRME LR » BRI Kieldahl 2B HIEER BRSE  UI=8 Rk - #
B - RER = 411 vWHEEER » SHERHIBES & » SOLBERFE & » R FRIBOEHEHIESS -
HER-
3R

PRERPHEHRKRS FARERE 2 b FEEUTFRAzEEEITEHEE - BEAILL0IN &
SIENERHEELZ -
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R 2 FERREERIE R B ZHLBHEA - SRR A - 37 - B BB
B ERBREH 2-7 91F - RERITE S BREEKYE - ILRREREEER B IR AR ERT
B > s R HAETTR S BRI REEE R & BBORG R 5-19 A5 - HZERITE S
PREEKYE - HILE L - BREER B S RIS RER GBI AR -

T
s

=

R 2 GRAERGERNERBESSE
Table 2. The nutrient concentration of leaves on fruiting and no-fruiting branch.

BRAE N P K Ca Mg Fe Mn Zn Cu B
Leave position g/kg mg/kg
FERRL 25.1° 1.3* 213 13.0° 57 122°  2809° 223 19 70°
Fruiting (100) (100 (100) (100) (100) (100) (100) (100) (1000 (100)
KRAGERIL 25.6° 1.3*  21° 105 54 130°  2569°  205° 6.8" 66°
No-fruiting (102) (1000 (@104 @D (95 aon ©n 92 @) 9

FfTERFHAB RS 5 KRS BHIBRTE 5 %/ kEZRTEE -

The same letters in a column showing insignificant difference at p = 0.05 by Duncan’s multiple range test.

ERABTFRR AN SR -

Number in the parenthesis is the relative content.

=~ TR bR R BRI TR

RTEGHER LR EC R RS S ENERN - DBIRRREERRERERLS 3245
BF o IHBHEREO SR - BR 3 BAMFERERN - £E - o - FSEEEA ZRETHEE
W ii%h > HEZREE S % &K > BT - ERHAMBETRSRAEER CREAIHE
5 - BRES - HERSRSL - HAUTRES B HEREE 5 % BRKE - BRROBEMERRILY
B IZHBET RN BB RE A RIMIATEGD  BEHERE AR BN - B - 87
BR8-S SARBEIRZ 0 85 - RIS - BEPMHAEC « B REBERCOVE AR Aa
TrISERIE RS S EAIR 4 HER SRR B AR AT REMSIRDER® -

R 3 AFERGRER RS SE

Table 3. The nutrient concentration of leaves at different age of leave in carambola.

= R N P K Ca Mg Fe Mn Zn Cu B
Leaf age g/kg mg/kg

FIE 23.92 1.522 2042 10.66 5.0 1270 2461 147° 5.52 54b
Third leaf

H4EE 231> 145> 194b 113 522 1312 2679%  156P 5.43 582
Fourth leaf

FS5EE 22.3b 1.38¢ 184c 12.12 542 1368 2886% 1642 5.32 612
Ffth leaf

FfTRCF AR R EEN RS BN BIBRAE 5 %K ¥EZ R -

The same letters in a column showing insignificant difference at p = 0.05 by Duncan’s multiple range test.
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x4 FFABERGRERFBRISE

Table 4. The nutrient concentration of leaves at different age of tree in carambola.

B N P K Ca Mg Fe Mn Zn Cu

Tree age g/kg mg/kg
5 20.52 1.32 14.02 9.92 7.82 1232 1445b 2912 %2
8 21.12 1.52 15.52 10.42 6.72 54b 1110¢ 177¢ 4b
10 21.62 1.6 15.22 10.02 7.6 59b 1193¢ 217° 3b
12 20.92 1.42 15.52 g.12 7.12 63> 1000¢ 2422 4
15 21.62 1.52 14.92 9.72 7.42 520 18062 200v 3v
18 22.12 1.52 16.12 8.52 7.0 590 1112¢ 183¢ 4b

FfTRCF AR RN RS BN BIBRAE 5 %K ¥EZ R -

The same letters in a column showing insignificant difference at p = 0.05 by Duncan’s multiple range test.

[1]

* NEIEEGIREE R B R BT R AR

HZR 5 MRS SRS S B REREE AHRREBISA - 558 3 /2R - S R08 4 35
BEER S A - 3 - SRR AER - HrhS RS R AR » HER R SR - 25K(1985)
WoeRHFREC A RS REREEEESHRC - EUREHER ER S BAPIERERE
PERLISE - R B BN PIEHARTEATEA® » BEER TSR  FRIR Saito(1968)FFEAER -
TEFroh S T IPATE A S AR B EGE ARTELR » BLRE B CRRAS 5 BB o RRER - SERT acid
salt/free salt EEBSENN - MIAENERE AR RIEEY)(Y © PIAEHIRZE Fris s BEL R HRERE 2 &R
O s TSR EARBOIR eSS Pl e 3 P iERe s A B A OB ER RO ; EH

HETTR S RIREER AR - (5 4 MRS 5 T - MIRREE SR -
& 5. TEIZERGRE B ERERERE N E R

Table 5. Relationship among fruit °Brix, yield and different leaves age nutrient of carambola.

TR Ei

P K Ca Mg Fe Mn- Cu Zn B
Element Leave age
VR ;KR 0337 0029 02711 0045 0074 0115 0045 0183  0.642°  0.062
‘Brix Third Jeaf
B4 0276  -0038 0033 0043 0048 012 0159 0303 064" 0033
Fourth leaf
B 0372 0051 02609 0157 0067 0226 0221 -0345F 0630 0.033
Fifth leaf
ER ;KR 0049 0013 0146 0075 0003 0033 025 0097 0089 0204
Yield  Third leaf
HAE 015 -0006 0155 0051 0032 009 0247 0257 0028 -0404
Fourth leaf
B 013 0 0.164 0046 0034 0102 0240 0337 0043 0442
Fifth leaf

* Singnificantly at 5 % level.
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7Y ~ BEPREE R R AR R E R R Bl H R R HEE

FHE 1-10 HRTAISPREE T Aames 3 ~ 4 - SEEZR - B - SFa B9 81 4£ 7 HBRZEH
TR IS » 2 82 4 HURHIBBE - K 4 A GBI SRR EHFTHEATE  MER - 85
EHIRA 81 £ 7 ARAWNEE 82 £ 5 ABRERI(K - MERXEAWNE » FFEll LG - BkER
ST RRAE R A B iR R MR NI - BETREE 78 A - BURE AL R/&E
JEAR53 AL AT EE R R IR EREEE 5 B - ROl E B IR 0 2 #E - DL SV+SD® » AR
HEERR B B R RREE SR TS - Btk RIIER 150 ke/fR A REFEESR 9
°Brix RERRE & RIBEE HREERBRIEOTRER Y - WEGkER SRR 58
HZHEE N: 18-24 g/kg » P: 1.0-1.4 g/kg » K: 14-20 g/kg ~ Ca: 10-15 g/kg » Mg: 5.0-7.0 g/kg * Fe: 60-180
mg/kg > Zn: 70-150 mg/kg » Cu: 5-15 mg/kg » B: 50-90 mg/kg » Hoh Mn RETEZ @ RS ERE @ 5
FE B B TS T BRI FTEY -

35T
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Fig. 1. The variable N contents of carambola leaf at all year.
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Fig. 2. The variable P contents of carambola leaf at all year.
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Fig. 3. The variable K contents of carambola leaf at all year.
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Fig. 4. The variable Ca contents of carambola leaf at all year.
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Fig. 5.The variable Mg contents of carambola leaf at all year.
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Fig. 6. The varaiable Fe contents of carambola leaf at all year.
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Fig. 7. The variable Mn content s of carambola leaf at all year.
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Fig. 8. The variable Zn contents of carambola leaf at all year.



(22) HhEE E R R B R|ME E 34 IR

—
N
1

—
(=}
T

Cu (mg/kg)
o o

H
ry
T T

2
81%F7HoH 11A2F1H3A sH 7H 9B 11Hs3®F1H3H sA

o, BPkIEFrii e B AL

Fig. 9. The variable Cu contents of carambola leaf at all year.
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Fig. 10. The variable B contents of carambola leaf at all year.

A~ TFRIEEH LR 8
R 6 NEIMEAEE S HRIC B HEIER T pH DIRRHE 1 2 4.7 Rk » HERZBRE 5]
4.5 R 4.6 ZEARERRZE/KYE  ELHIDERH 152 5.3 &5 HERER 5.0 a1
HUEREA CIREMRIRRCD  REFRESENN 3.64.1 % MELRING 2022 % » RE
TSR ) HARTARBTREMSH - 5 - S5 ELUEHE 1 Bik=) » HH EC {H0.57 dS/m /7%
i HAREC SRS RS - RRICHRERABS RS R EELRSSEN
REEATASHE FH B ST A S eSS -



BRER R M EER R 23
% 6. RNEMEAEE S BT 8
Table 6. Effect of application of different fertilizer rates on soil fertility.
B ¥ pH OM POs KO CaO MgO Fe Mn Zn Cu EC
Treatment (%) g/kg mg/kg (dS/m)
#z+
Topsoil
1 4.7 39 019 034 210 015 327 81 3.2 34 0.57
2 4.6 3.6 019 028 174 013 304 72 3.0 30 0.37
3 4.5 39 020 027 18 012 310 75 29 32 0.47
4 4.6 3.8 019 028 1.67 011 327 58 34 33 0.37
5 4.6 4.1 019 027 197 013 297 76 3.2 35 0.40
E+
Subsoil
1 5.3 2.2 018 026 148 013 295 56 2.8 26 0.50
2 5.0 20 017 023 114 012 296 59 24 22 0.30
3 5.0 2.1 018 024 143 012 300 61 2.7 26 0.39
4 5.0 20 019 023 138 011 281 53 2.5 26 0.37
5 5.3 2.2 018 021 167 014 284 50 2.6 28 0.45

A~ NAMIEENERER SR B

R 7 A S REER RS BN 23.6-25.5 o/ke HBHOGEE HEE - HEE S BRI
EIEIITEhn  JEBEIEAMERIGR 13 ok BEEERE  SEEER DEFSENH
14.0-19.1 ghkg XM > NBEEEE - HELSEARKBACEQINITEN ; SERE - SSEI9(E
REEE - BREAAREMRSE S | METRAH - FREPREAFZE - FSEERNE
ELEHEEE - RSB 5 mgke MK - MEEER EXCRERHBRZIER  SEHEIEFPEEE
Hfmre - FIRESRMEA AN -

x 1. FAMICENGRER SRV E

Table 7. Effect of application of different fertilizer rates on the nutrient contents of leaves in carambola.

fR B N P K Ca Mg Fe Mn Zn Cu
Treatment g/kg mg/kg

1 24.6% 1.32 16.62 6.22 3.92 1482 782 1482 3.92

2 25.02 1.32 14.0b 7.0 4,12 131b 8512 1262 4,02

3 23.6 1.32 19.12 7.62 4.72 1482 7890 1252 4.22

4 24.32 1.32 17.7% 6.62 4,02 1412 756b 1152 4.2

5 25.52 1.32 16.42 6.92 4.32 1492 766% 1202 4.32

FfTRCF AR RN RS BN IBRAE 5 %K ¥EZ R -

The same letters in a column showing insignificant difference at p = 0.05 by Duncan’s multiple range test.
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t ~ FRMGEEEEREE NE B E

% 8 515 B R B DR B 4(N-P,05-K,,0 = 400-300-300 g/BR/4E)Z 236 g B2 171 g BRitE »
TILABREE 3(N-P,05-K,0 = 800-300-600 g/BR/4E)Z 223 g B 160 g Bilezs » FAEIE =545 (200 ~ 400 ~
800 EEHE 1+2 3 FRUNEAN R LR E KR H ER AN MR RIRUEE 3 2 71.7 DERIE
FERRIEE AR S SOE R R E R N R RHK ; B 52 74.0 %t » HEREEAINT 72.5-
73.7 %A » TSR ERE RS B LABE BH 2(N-P,05-K,0 = 400-300-600 g/Bk/4E)Z 9.2 °Brix Sk » BEEELL 16.5
IERE » THEFAEEZ 8.6 °Brix & 14.7 HISRE » HERZREFEE /A 8.89.1 “Brix KFERELL
R 15.3-16.4 A% > REEEIRRHE 2 2 131 ke/plant FHREE - BYEEATNE 115 kg/plant > ZE 16
kg/plant > EEIRES 13.9 % » RESBRH 5 2 127 ke/plant > EERE 10.4 %  HERZBEHE 3 ~ 4 HISH]
YEEE 8.7 B 2.6 % » HABRIRHIERIE 1(KAE)MISE 5 R = R/KYE - (ERHE 4 58 5 D
FEEKHE) > B AR MR LA N-P,05-K,0 = 400-300-600 g/Rk/AESIE Rk R R E BB iE -

# 8. NAMEEHRESEREERCTE
Table 8. Effect of application of different fertilizer rates on the quality and yield of carambola.

B B RE RHE R BRE HRLE BEE EE

Treatment  Fruit weight  Juice weight Juiceratio  Acid Sugar/acid °Brix Yield
(€3] (€3] (%) (kg/plant)
1 2312 1682 72.72 0.582 14.72 8.68  115(100.0)¢
2 2282 1682 73.72 0.562 16.52 928 131(113.92
3 2232 1602 71.72 0.552 16.42 0.12  125(108.7)%
4 2362 1712 72.52 0.582 15.32 8.82  118(102.6)
5 2312 1712 74.02 0.572 15.52 8.82  127(110.4)

FfTERFHAB RS 5 RSB HIBRTE 5 %k R -

The same letters in a column showing insignificant difference at p = 0.05 by Duncan’s multiple range test.
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Leaf Nutrition Diagnosis and Fertilization
Management of Carambola

Chun-Chao Chuang

Summary

The experiment was conducted to find out the proper sampling method in carambola and optimum
ranges of inorganic nutrient of leaves as standard to recommend the application of fertilizer rates. The
results were showed: The leaf nutrients of carambola were influenced by fruiting. The leaf age influenced
the leaf nutrient contents more than the tree age. The fifth leaves of non-fruiting branch were sampling
during July to August were suitable to diagnosis the leaf nutrition status of carambola. The optimum
ranges of leaf nutrition in carambola were tentatively fixed at N: 18-24 g/kg, P: 1.0-1.4 g/kg, K: 14-20
g/kg, Ca: 10-16 g/kg, Mg: 5.0-7.0 g/kg , Fe: 60- 180 mg/kg, Zn: 70-150 mg/kg, Cu: 5-15 mg/kg, B: 50-
90 mg/kg. The sweet degree and yield of carambola with application the N-P,Os-K,O = 400-300-600
g/plant/year were 9.2 °Brix and 131 kg/plant respectively, and was the best among the treatments.

Key words: Carambola, Leaf nutrient.



