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B 1. FeREEs
Fig.1. Geographical distribution of surveyed lychee orchards.
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Table 1. Geographical distribution and soil fertility of lychee orchards surveyed.

1998

Mercator

—Exch. cations—

Site  Farmer cootdinat Altitude siﬁgs Texture ]?:;t)h pH O%M' d?nca‘ Brays P K Ca Mg
NX,E mgkg!

Taiping T 222850x 160 #§i§ CL 030 54 1.08 002 26 62 760 171

AE 2671100 A 3060 56 053 001 15 44 590 137

Htp7

T, 221870x 101 WEZH  SiL 0-30 45 1.65  0.03 29 113 500 130

2670850 Twtd 30-60 52 0.62 001 02 83 840 135

60-90 5.1 0.64 002 02 67 1,000 193

90-120 52 055  0.01 0.2 58 980 217

Ty 222250x 102 EREFHE VFSL 020 49 291 003 45 63 870 137

2669950 Tei3 2040 54 050 002 05 8 2,510 644

40-70 48 1.05 002 06 141 1,390 343

Shekang  8;  213100x 166 [ffE#® SiCL 020 40 212 003 48 103 170 37

pid i 2683000 Cee7 20-40 3.7 171 0.04 12 106 130 17

40-80 4.7 101 004 03 260 420 49

80-120 46 095 005 03 253 530 53

S, 213830x 183 [HE® SiCL 020 42 1.88 003 219 95 270 60

2686150 Cee7 2040 3.8 139 0.05 10 127 120 30

40-80 3.9 100  0.05 0.3 121 150 31

80-120 4.5 094 004 04 129 390 74

S:  212900x 186 [PEE®E SiCL 020 3.9 117 0.03 108 59 130 18

2686320 Cee7 2040 39 120 0.05 0.7 80 130 18

40-80 40 094 004 02 85 140 24

80-120 44 088  0.03 0.4 75 320 37

Ss  213740x 180 PEERE SiCL 025 45 128 002 125 49 290 36

2687230 Cee7 25-60 3.8 1.00 005 02 69 120 17

6090 38 093 006 02 63 180 31

90-120 4.1 076 006 03 101 300 56

Ss 213600x 180 [dFE® SCL 0-30 5.0 123 0.05 22 41 550 37

2687150 Cee6 30-60 38 099 007 02 40 180 16

60-90 42 065 005 0.2 52 330 30

90-120 47 080 004 02 44 540 72

Fenynan F, 213370x 58 s L 020 51 150  0.03 17 120 550 115

R 2656800 Tco5 2040 57 0.98 003 7 50 770 108

F: 213500x 61 #ft@IZ L 020 49 179 003 68 135 670 78

2657200 Tcos 20-40 5.1 0.69  0.02 22 75 450 55

F:  211770x 110 K3f% SCL 020 37 1.86  0.05 32 85 62 16

2653650 Te6 2050 39 074 005 ND-= 65 33 7

50-80 40 051 005 ND. 49 30 7

Fy  211600x 125 Kif% SCL 020 4.1 175  0.04 5 81 114 32

2653830 Te6 2040 4.0 1.50  0.05 2 92 85 28

Fs 211900x 80 #®{k% L 020 4.1 143 0.04 34 56 100 14

2653850 Cc5 20-40 43 0.76  0.04 10 42 22 6

* non detectable.
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(##%1)
—Exch, cations—
Site  Farmer f%{ﬁg Altitude szr?igs Texture }?:gt)h pH O%M' dgr(r:n‘ Brays' P K Ca Mg

E mgkg!

Nantou N; 214250x 300 (L% L 020 42 222 0.07 178 220 300 18
Rt 2644100 Cc5 20-40 4.1 1.44 0.10 24 205 170 8
N:  214330x 290 ¥MLZ& L 020 41 242 0.05 76 133 290 30
2643950 Cc5 20-40 43 0.76 0.04 10 42 20 6
N;  214400x 280 #ftH&: L 020 38 2.26 0.08 26 156 230 21
2644100 Cc5 2040 38 147 0.09 3 120 80 7
Ny 215600x 183 [BFERA L 0-20 36 2.36 0.07 32 110 150 15
2644050 CLv5 20-400 38 1.32 0.06 12 87 110 8
Tsaotou TS, 224250x 146 wH=EE L 0-20 46 1.30 0.03 74 22 390 64
g 2654430 © & Kips 20-40 41 ° 114 0.08 12 27 370 75
40-60 49 044 0.02 11 14 290 63
TS: 225180x 196 EEM¥FHE VISL 020 43 0.58 0.03 26 28 260 28
2654300 Tuk3 20-50 47 0.64 0.02 37 25 170 31

50-59 46 058 002 12 21 160 31
100-130 49 066 002 0.0 44 260 27
130-150 50 042 002 07 52 260 46
TS: 226250x2 205 HifH  SL 020 59 264 004 101 157 1,070 105

653875 B+tR2
TERHEA
TS, 226650x 205 FEFR VESL 020 4.7 085  0.02 99 114 150 20
2653950 Ysi3 2040 44 052  0.02 16 53 60
40-60 4.4 0.70  0.03 11 78 140 7
60-100 44. 063  0.04 6 79 150 18
110-150 4.5 051  0.03 6 20 260 19
Chichi €, 231650x 525 #E% CL 020 50 212 0.03 46 151 1,460 193
H 2637150 Kuks L 20-40 52 112 003 18 144 1,930 390
C: 231700x 475 #WER L 020 53 243 0.03 47 59 790 147
2637000 Kuk5 20-40 6.1 117 005 23 54 1,510 165
C:  230780x 376 #m#E%E L 020 49 203 005 315 411 580 73
2636880 Kuk5 2040 45 152 006 160 308 400 64
Cs 231080x 400 #HmW#FHR CL 0-20 47 251 002 154 145 540 67
2636130 Kuk5 20-40 - 43 183 0.03 90 117 270 33
Cs  230720x 400 #wiEBF L 020 4.6 274 0.06 193 421 700 65
2637050 Kuks TRESH
Cs 222480x 387 @R L 0-20 4.0 138 0.6 22 106 350 149
2639730 Kuks 20-40 4.1 1.08  0.05 17 97 280 94
C;  222400x 364 #iE% L 020 42 .00 035 19 136 200 41
2639080 Kuk5 2040 4.6 054 033 5 101 430 154

Cs 230900x 517 #¥E% CL 0-20. 5.8 232 0.05 63 183 1,220 124
2637750 Kuk7 20-40 5.1 1.58 0.03 14 127 680 111
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Table 2. Brief statistics-about soil fertility in lychee orchards. il

pH 0. M. Bray’s P Exch. K Exch. Ca Exch. Mg

ltems <50 <2% >25mgkg! >80mgkg! < 500mgkg’ < 80mgkg'
Percentage ; l
of surveyed 85 80 60 75 ‘ 74 270
orchards(%)

R 3 BUR AR IR R A ARG - iy TR ~ A R TS B S s
Fri® ~ SRS BMERE B AR - 0 LIRSS ~ B BAIGLIEF 8% - B2 B AT o i s 4
BURER 7 AR - BB A Y - BB ATA BRI 3 Z H R (reservior) » 53R R4 »
et - TR C R AR BRI 2 BRI IRA SO E AT S H R AR
LR - BUREE LR LA - B ARZRLEAS » BRERTERZREE .2 LIRS
# o RECTEERME 0~10 » 10~20 » 20~30 » 30~50 » 50~75 NP EBEUE » B 0~75 DN5rZ 5HF
T AR AR /7 - JE BB - SR R i LU S T (B L s
B0 » 0 T R B P B AR A e T LR 38 » I RE (sl test) I H chh BLA%E (% 2 148 10 pH ~
Bt R A E SRS o AR HEE M BR S 52 2 1L & B (chemical form)sR 52k (availability)Z #A »
USRS HERE 2 15| - SR8 Menzel B2 Simpson®V$] 25 K% 38 % AUS5 82 L BRATRAH » BT
Al SR NS AT AR RS SR - WA B IR AL ST IR B R 4 FFTs o

|3, DR TIRSSSAIE ) BB 5B RR ) R « i
Table 3. The correlation coefficients ( r ) of soil nutrients (Ca,Mg) related to corresponding leaf
nutrients surveyed in lychee orchards.

Sampling Anthesis Fruit set One month after fruit set
nutrient (Feb.-Apr.) (May) (Jun.)
*" s0il Ca and leaf Ca 0.447 0.507* 0.707+*

soil Mg and leaf Mg 0.529* 0.384 0.425

* indicates significant difference at 5 % level.
** indicates significant difference at 1'% level,

T4 HERRELEINS S EEEGI S
Table 4. Tentative soil nutrient standards for lychee orchards,

Bray's P Exch. K Exch. Ca Exch. Mg

5 9,

© Items pH oOM% righi! kT _— mekg”
5.5-7.0 2.0 2525 80-150 1,200 200

= BR DB AR E R 2 R
-O) BB AR K5 2 B 3 IR A (nutritient status)
RS BB RN 3 EEREM SRR Z 5 S R R - TR
- BB > SRS IR EFB(C.V%)E 7090 Bk HRBHE - - RS
 40-SOCHRR AT B MIEE T i FI SR C.V. %7536 A3R 60-75) » 8 ~ FWRARENLT 20-40 » =
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ﬁ"iﬁﬁﬁz CVARR/ I » B RERERAE - & 6 BMER 65%HRER ZRMBIERH LR
[ > AR E 4 MeantS.E. » SEERERIRI ~ S5 HEIRE SRR R 2 MU (REES Taiso » BAZE » Wa-
ichee) 3 Fr 28 53 B B BVR B IR LU ARG B TR SRR B 60 R 2 - TR Aok S LA
AL o FARRRE S o B R R R B RN RS - PRI A R R BRI 2 B R T e
T 0 9 T 51 1 2 S 1 2 6 i 2 RO B I B ol B
ST B S - SERE.L PSSR ) WG TLAA MO - TIRRKEEZ 85 - BARRIH R - WS
REAM ~ S ~ $3% 3 M A FA N - A RRAZAY_ BRI FE AL MO 3 5L - » T 4 A 1
FH - EPRRTITARS FHER B AR TTA(B.Cu.Z0) 2 S SREE S SR » {EL ~ ﬁﬁﬂ%ﬂiiﬁ
?ﬁ’éﬁ‘ﬂ’]fﬁﬁﬁ
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Table 5. Nutrient level (range and mean) of leaves sampled in lychee orchards.

: cv. Haak Yip
Nutrient Parameter Anthesis Fruit est One month after
(Feb.-Apr.) May) fruit set(Jun.)
N(%); Range 1.48-2.60 1.51-243 0.94-2.61
eeh Mean+S. E. 1.97+0.24 194020 1.9440.29
C.V.% 12 .1 15
P(%) Range 0.06-0.12 0.07-0.14 - 0.07-0.11
T Mean+S. E. 0.09:£0.01 L 0.09+0.02 0.09+0.01
C.V.% 16 18 10
K(%) Range 0.39-1.15 0.26-1.08 0.23-1.10
: Mean:S. E. 0.67+0.19 0.66+0.21 0.58+0.20
C.V. % 29 31 35
" ca(%) Range  020-1.85 0.19-1.85 0.28-1.88
: Mean=S. E. 0.82:0.40 0.89+0.36 1.00£0.37
C.V.% 43 . 41 37
Mg(%) Range 0.16-0.75 0.10-0.75 0.11-0.87
MeanS. E. 0.36+0.13 0.390.14 - 043018
i C.V.% 37 36 )
Fe(mgkg™) Range 56-196 51-146 50-216
: Mean<S. E. 102429 96221 109429
_ C.V.% 28 22 27
Mn(mgke™) Range 42-889 44-1085 56-1266
i Mean=S. E. 3754263 4474313 5154352
CV.% 70 70 68
Cu(mgkg™) Range - gy 308 Sl 1o
k Mean=S. E. 115 944 1147
! C.V.% 41 46 66
Zn(mgkg") - Range 10-39 o 10-47 17-83"
5 MeantS. E. . 215 2610 . 34%15
: C.V.% 27 .40 43
B(mgkg!) Range 6-67 7-67 7-52
MeantS, E, 28413 ; . 29413 2912

CVY 45 45 _ 41
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cv. No Mai Tsz
Nutrient Parameters
Anthesis(Apr.) Fruit set(May.)
N(%6) Range 1.36-1.90 1.36-1.92
Mean+S. E. 1.64+0.14 1.62+0.14
CV% 8 9
P(%) Range 0.05-0.12 0.05-0.09
Mean=S. E. 0.07+0.02 0.07+0.01
C.V% 21 13
K(%) Range 0.22-0.82 0.30-0.70
MeanS. E. 0.41+0.16 0.48+0.10
C.V.% 40 20
Ca(%) Range 0.22-1.71 0.28-1.30
Mean=S. E. 0.71+0.34 0.61+0.25
C.V% 48 41
Mg(%) Range 0.16-0.47 0.19-0.40
Mean+S. E. 0.30+0.09 0.2940.06
C.V% 31 21
Fe(mgkg") Range 44-108 47-164
Mean=S. E. 615 74+31
C.V.% 22 41
Mn(mgkg?) Range 15-894 20-1235
Mean=+S. E. 259+192 426387
C.V.% 74 91
Cu(mgkg™) Range 3-20 _ 1-13
Mean=S. E. 744 413
CV.% 61 ' 75
Zn(mgkg!) Range 6-21 13-36
Mean=S. E. 1043 217
C.VY% 35 33
B(mgkg!) ) Range 11-41 ) 10-40
Mean+S, E. 18+7 17+7,

CV.% 37 41
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Table 6. Frequent range of nutrient level (65% samples within range)

Haak Yip Austrlian Australian
Nutrient Anthesis Fruitset One month after standard * frequent range *
(Apr) (May.) fruit set(Jun.) (Menzel et al., 1990)

N% 1.72-2.20 1.75-2.16 1.68-2.19 1.50-1.80 1.50-2.00
P % 0.08-0.10 0.08-0.11 0.08-0.10 0.14-0.22 0.15-0.23
K% 0.49-0.82 0.49-0.86 0.40-0.80 0.70-1.10 0.60-1.00
Ca% 0.47-1.21 0.53-1.21 0.64-1.38 0.60-1.00 0.80-1.20
Mg % 0.22-0.47 0.24-0.50 0.26-0.58 0.30-0.50 0.25-0.50
Fe mgkg! 78-129 13-117 82-129 50-100 50-100
Mn mgkg! 101-669 132-793 167-881 100-250 100-250
Cu mgkg! 8-13 6-10 6-14 15-30 15-27.5
Zn mgkg'! 16-24 15-35 22-44 10-25 10-20
B mgkg™ 19-36 17-39 15-40 25-60 20-70

No Mai Tsz Austrlian Australian
Nutrient Anthesis Fruitset standard * frequent range *

(Apr.) (May.) (Menzel et al., 1990)

N % 1.48-1.74 1.51-1.71 1.50-1.80 1.50-2.00
P% 0.06-0.08 0.06-0.08 0.14-0.22 0.15-0.23
K % 0.26-0.55 0.39-0.55 0.70-1.10 0.60-1.00
Ca % 0.41-0.97 0.42-0.83 0.60-1.00 0.80-1.20
Mg % 0.22-0.40 0.23-0.36 0.30-0.50 0.25-0.50
Fe mgkg! 52-77 54-80 50-100 50-100
Mn mgkg' 125-415 123-817 100-250 100-250
Cumgkg! 49 2-7 15-30 15-27.5
Zn mgkg! 7-13 14-27 10-25 10-20
B mgkg! 14-22 12-22 25-60 20-70

? mature leaves at the section under panicle sampled at 1-2 weeks after panicle emergence.

OFABEACH(E SH1E) 22 Rtk — 10 H GERIRT— (1 B2 FHtEe L

2 BREAEMIEERIE - 24 A)EERE—MAGC ABEZHEN RD) B2 LG
B FMIEEIL - HAMHERMS - WTETEM4 AEHEERE AEmEEe » we
FHRENREROMAGTE - RoRmAEe R - WILIE hRs& R IR RIBEAER -
HRECR TR E HIEF $RZ B (removal) BPARATIREIRIE RA - & ~ B ~ W ~ 875 3 MEREE
B S RIZEER - AR S5 ~ 8% ~ 5k - BERORHIZRIWIE o BIR L B RS BRI R B B
BRITIEHINTTE » Kotur S8 Singh3% A /M7 B 3ERY 1~9 fl FHORKIG » HEER 5 - B8 - ST
FEREIERRTI LD » 8% ~ 8% ~ W ~ SEBSRALRWTIGIN - Menzel 22005347 JEA TR MR AT L BE 1
IR © BEEMEREBLZ A BB » AMS Z BRI ERMEE RIS BB
PREAIREARE o ST 50 S Bt 2 SR A5 A B (reserve) B A SR8 (sinko) A AUIR S
FRUIRE > TIFERS R T B MR BB IHIAR S AR E - N R P & BEHEAEFRTE £ S BUIRE /7
(R > (EREHECR LR K I - AHBRIRERE T Rtk A CRECR IS A R 1T »
TR ER AT N R P BREATREE @8R - Menzel % A(1988) 5 HE R ARG WIHICE R
4-6 EEH RN - 2 7-8 WL E RAREEE R - R AT i
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0.4
0.0
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Table 7. The correlation coefficients (r) of leaf nutrients related to lychee yield. @ .

Iﬁut?ent Sample size & | A(I;t'l;:,s)is - ) F(rI:{u:ysgt | : .. ' Onfi:??:%iﬁ;i‘
N : 19 orchards 0.711%* -0.557% ' ‘_"‘--0.509*
' R=0612%*,~RK)  (R*=0460** —75t) (R?%g;.ﬁw**,: k)
55 it -0.438%> 0287 - 0218
p*“ 55 plant 0.498+* 0221 L0204
Mg 18 orchards 0.591++ 0741 T 0704
52 platit 0.561+* 0679% 06440
ca 19 orchards 0.181 osaTer | " 0,690+
55 plant 0.065 0.298* ' 0431+
B 18-orchands 0.495* 0.574* 0.714%%
52 plant 0.543%* 0527+ + 0612
Zn 55 plant 0.202 0.159 03744

* ** significant difference at 5% and 1% levels, respectively.
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8. HHERBERELERFAIRZMFAIE 55
Table 8. The correlation coefficients ( r) of leaf N and Ca related to leaf Mg (19 orchards » 55 lychee trees)

Sanpling fne Anthesis Fruit set One month after
pimg (Apr) (May) fruit set (Jun.)
Leaf N and Mg -0.635%* -0.383%+ 0.454%+
Leaf Ca and Mg 0.716%* 0.637%% 0.623**

*,** significant difference at 5% and 1% levels, respectively.
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Table 9. Tentative leaf nutrient standard for Haak Yip lychee(sampled at anthesis).

™ ® ®) (Ca) (Mg)
%
1.50-1.90 0.12-0.27 0.70-1.00 0.60-1.00 . 0.30-0.50
(Fe) (Mn) (Cu) (Zn) B
mgkg! :
50-100 100-250 10-25 15-30 25-60
B
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Nutrition Studies on Lychee (Litchi chinensis
Sonn.) Orchards in Central Taiwan!

Wei-Tin Huang?, Yuh-Ming Huang?, Wei-Min Hsiang?, Ming-Hui
Chang?, Mu-Lien Lin?, Chong-Ho Wang? and Woan-Lih Wu?

Summary

The aims of this study were to establish the mehtod and the reference of nutrient diagnosis as guides for
fertilization improvement in lychee orchards. Thirty farms located in central Taiwan were selected to survey
the changes of nutrient contents of leaves and yields of cvs Haak Yip and No May Tsz, and of soil fertility du-
ring the growing season in 1997.Some nutrients' contents of leaves were significantly related to each other. Data
revealed that the fruit yield of cv. Haak Yip was described well by nitrogen content in a quadratic relation and
with the highest yield at 1.71% of nitrogen. Results also showed that the nitrogen content for most farms were
higher than this value. According to the relationship the fruit yield will be guaranteed above 90% to maximum
yield as nitrogen content of leaves remained at the range of 1.5% to 1.9% at anthesis stage. The fruit yield was
related to contents of P, Mg, Ca, and B by first order at highly significant level, with correlation coefficients ®
at 0.498, 0.561, 0.444, and 0.543, respectively, for 52 observations. As the fruit yield 60 kg/tree expected, the
nutrient content of P, Mg, Ca, and B should rise to 0.09%, 0.30%, 0.90%, and 25 mgkg!, respectively, by fer-
tilizers applied. Most characters of soil fertility were low for soils determined, more than 85% of soil pH of
surface soil samples was very strongly acid (pH<5.0), and exchangeable contents of Ca and Mg were lower
than 500 mgkg™ and 50 mgkg, respectively. The anthesis stage is the best period to sample matured leaves at
the section followed the flowering section. The suggested criteria of nutrients of leaves at anthesis stage for
Haak Yip are N, 1.60-1.90%; P,0.12-0.27%; Ca,0.60-1.00%; Mg,0.30-0.50%; Fe,50-100 mgkg*; Mn,100-250
mgkg™; Cu,10-25 mgkg'; Zn,15-30 mgkg!; and B,25-60 mgkgt.

Key Words : Lychee, Anthesis, Sampling method, Leaf nutrients standard, Nutrient diagnosis.
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