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Table 1. Soil chemical characteristics of Yu Her Pao lychee orchards

Site Farmer Fidd Depth Texture oH OM Bray-1P ExchK Exch.Ca Exch.Mg Fe Mn
(cm) % mgkg ™
FuAnn FA Fuann No.365 0-20 SiL 5.1 1.18 7 46 622 503 63 18
20-40 SiL 55 0.69 59 59 738 154 a2 14
Guansin GS, GuansinN0.96-16 0-20 SL 5.4 0.83 57 79 812 152 43 17
20-40 SL 5.3 0.58 7 48 646 686 256 30
Chutochou CTC, ~ Chutochou 020 siL 56 085 57 7 569 116 29 13
N0.966-3
20-40 SiL 5.2 1.69 15 37 594 166 15 23
Chutochou }
CTG N0.18-30 0-20 SiL 4.8 1.87 76 120 950 145 66 19
20-40 SiL 5.4 1.26 12 32 564 160 13 13
Londo LD, Londo No.215-16 0-20 SL 3.6 221 135 128 194 79 162 32
20-40 SL 3.7 0.83 95 110 51 554 108 20
LD, Londo No0.5895 0-20 SL 6.7 1.37 7 160 4250 282 48 114
20-40 SL 7.1 117 58 104 3458 202 45 71
LonChung LC Lonchung No.1684 0-20 S 4.8 150 128 102 727 140 42 20
20-40 SL 5.0 148 %5 111 759 109 38 18
Sinway SW Sinway No.874 0-20 CL 4.9 144 49 198 248 9% 291 19
20-40 CL 4.6 0.73 14 104 9% 54 227 6
Chiway Ccw Chiway N0.1030 0-20 SCL 6.5 153 73 186 2596 405 52 82
20-40 SCL 7.2 157 27 126 2266 373 45 76
Fanliao FL Neyliou No.147 0-20 S 57 182 78 105 1215 310 255 3B
20-40 S 5.2 1.09 86 54 900 283 175 23
Chuntsz CT Chuntsz N0.716 0-20 SL 4.3 1.68 103 103 316 135 89 31
20-40 SL 4.2 0.82 97 105 316 114 69 28
Dasu DS, GupoliouN0.546-3  0-20 SL 6.1 0.74 46 78 2175 183 243 63
20-40 SL 6.4 0.48 37 54 3950 175 280 105
DS, Daken No.112 0-20 CL 7.2 118 74 0 4153 188 359 107
20-40 CL 7.3 1.00 62 %5 4049 193 403 100
Pingtung PT - 0-20 SL 5.8 1.02 48 &4 942 142 364 15
20-40 SL 6.0 0.63 13 66 754 147 297 18




2.
Table 2. The mean and extreme range of soil nutrient concentration in Yu Her Pao lychee

orchards
Item Mean + SE. Extreme range
PH 5.5+ 0.94 4.3~7.2
OM (%) 1.37+ 042 0.74~2.21
P(mg kg™ 77.0+ 26.8 46~135
K(mg kg™ 110.8+ 42.4 46~198
Ca(mg kg™ 1412.1+ 13155 194~4250
Mg(mg kg™ 205.4+ 119.9 79~503
Fe(mg kg™) 1504+ 121.1 29~364
Mn(mg kg™) 41.8+338 13~114

3

Table 3. The tentative soil nutrient standards and suitable percentage of surveyed orchards
for Yu Her Pao lychee

OoM Bray-1P Exch.K Exch.Ca Exch.Mg

tem P 0) (mgkg") (mgkg") (mgkg®) (mgkg?)

Tentative soil

) 55~7.0 >2.0 >25 80~150 >1200 >200
nutrient standards®®
Suitable percentage
of surveyed 43% % 100% 50% 36% 29%
orchards
()

6~8 (19
( )
() (12 ) 2-3 @

(®

(25)
(9,20)



4

Table 4. The average and range of leaf nutrition concentration for Y u Her Pao lychee

Stage Before
L eaf Parameter application Anthesis Fruit set M aturity
Nutrients of basal fertilizer
N(%) Range 1.15~1.51 0.79~1.30  0.89~1.85 0.85~1.41
Mean+ SE. 137+0.17 099+008 116+025 114+021
P(%) Range 0.16~0.25 0.09~0.18 0.12~0.16  0.08~0.20
Mean+ SE. 020+ 0.03 014+003 014+001 0.14+0.03
K(%) Range 0.48~1.23 0.35~0.73 056~091  050~1.15
Mean+ SE. 1.00+0.20 058+012 070+£010 0.73+0.16
Ca(%) Range 3361~9032 5662~11332 4159~8625 5586~86427
Mean+ SE. 5745+ 3339 6847.1+1960.9 6625 + 219.2 6977.5+944.3
Mg(%) Range 2126~5312 2765~4043  2350~4576 1621~3763
Meartt SE. 27447+ 844 32079+ 362.8 3448 + 618.5 2910.2+620.2
Fe Range 159~308 34.7~254.3 234.0~454.3 208.3~395.7
(mgkg") Mean+ SE. 251+ 42 282.1+629 32731756 2760+62.1
Mn Range 25.6~159.6 182.7~409.3  33.6~407 51.1~255.0
(mgkg') Mean+ SE. 80.2 + 40 101.9+ 67.7 148.74101.9 1052+ 37.2
()
(13) )
(
(5)
r
(2~4
0.79~1.30% 0.09~
0.18% 0.35~0.73% 0.57~1.13% 0.28~0.40% 34.7~-254.3
mgkg? 182.7~409.3 mgkg™( 6)



5. r (14 42)
Table 5. The correlation coefficients(r) of leaf nutritions related to lychee yield (14
orchards, 42 plants)

_ Stage Before basal Anthesis Fruit set Maturity
Nutrients
N(%) -0.112 -0520" -0.268* 0.003
P(%) -0.476" 0.376 " -0.270 0.195
K (%) -0.440" 0.096 -0.172 0.125
Ca(%) 0.033 0.141 0.043 0.354
Mg(%) 0.095 0.331 -0.198 0.061
Fe(mg kg™) 0.051 0522 0.187 0.008
Mn(mg kg™ 0.233 0.340 0.353" 0.036

* Significantly different(P<0.05) by LSD test
** Significantly different(P<0.01) by LSD test

6.
Table 6. Tentative leaf nutrient standards for Yu Her Pao lychee
Tentative standard
_ Range
Nutrients
N (%) 0.79~1.30
P (%) 0.09~0.18
K (%) 0.35~0.73
Ca(%) 0.57~1.13
Mg(%) 0.28~0.40
Fe(mg kg) 34.7~254.3
Mn(mg kg™ 182.7~409.3
()
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Table 7. The correlation coefficients (r) between soil and leaf nutrition concentrations

Stage Before application

o Anthesis Fruit set Maturity

r value of basal fertilizer
Soil OM(%) vs -

0.640 0.067 0.121 -0.08
Leaf N (%)
Soil P(%) vs .

0.297 0.130 0.019 -0.23
Leaf P(%)
S0ilK (%) vs . - .

0.313 0.101 0.313 0.28
Leaf K (%)
Soil Ca(%) vs " . -

0.575 0.140 0.261 0.64
Leaf Ca(%)
Soil Mg(%) vs

0.082 0.017 0.114 0.15
Leaf Mg(%)

*significantly different(P<0.05)by LSD test
**ggnificantly different(P<0.01)by LSD test
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et

y



kg

(@]
&
‘1-:: OBefore application
=400 of basal
C303 EAnt hesi g
03203 OFruit set
c OMaturity
ot 1 rﬂﬁ
O O | |
Fe Mn
Nutrition
2

Fig 2. The variation of leaf micronutrient of different stage

. 2001. .P126-127.
2 . 1999,

88 .P39-48.
3. . 1981.

13 . P53-59.
4. . 1987.
.75 .
5. . 1998,
. . 47(4): 388-407.

6. . 1984. . . 30(4):
210-222. 7. . 1995. . I1: P.39.

8.Anonymous, 1983. Plant tissue and water interpretation manual. Consolidated
fertilizers, Brisbane, P.328.

9.Benta, E. S. 1952. Behold the lychee. Am.Fruit grower. 72: 10-13.

10.Baker, D.E. and N.H. Suhr. 1982. Atomic absorption and flame emission
spectrometry. In A. L. Page, R.H. Miller and D. R. Keeneys. (eds.) Methods of
Soil Analysis, Part 2. Agronomy Monograph No. 9. 2nd edition. ASA-SSSA,
Wis. P13-26.

11.Chang, C., T. G. Sommerfeldt,and T. Entz. 1991. Soil chemistry after eleven
annual application of cattle feedlot manure. J. Environ.Qual. 20: 475-480.



12.Cope. J. T. and C.E. Evans. 1985. Sail testing. Advancesin Soil Sci. 1:201-228.

13.Cull, B. W. and Paxton, B. F.,1983. Growing the lychee in Queensland.
Queendl. Agric. J. 109: 53-59.

14.Harada, Y. 1990. Composting and application of animal wastes. ASPAC/FFTC
Extension Bulletin. 311: 19-31.

15.Hendrix, P. F., D. C. Coleman and D. A. Crossley. 1992. Using krowledge of
soil nutrition cycling processes to design sustainable agriculture. Integrating
Sustainable Agriculture, Ecology, and Enviromnental Policy. 2: 63-82.

16.Koen,T. J. and G. Smart.1983. Leaf anaysis in litchis. Citrus sub-trop.Fruit
Res.Inst. P2.

17.Koen,T.J. and G. Smart.1983. Soil preparation for litchis. Citrus sub-trop. Fruit
Res. Inst. P2.

18.Mclean, E. 0.1982. Soil pH and lime requirement. In A. L. Page R.H. Miller
and D. R. Keeneys.(eds) Methods of Soil Analysis, Part 2. Agronomy
Monograph No. 9. 2nd edition.ASA-SSSA, Wis. P199-224.

19.Menzd, C. M., D.K. Simpson and G. F. Haylou. 1992. Partitioning of nutrients
in bearing lychee trees (Litchi chinensis Sonn.). Acta Hortic. 321: 535-540.

20.Menzdl, C. M. and D. R. Simpson. 1987. Lychee nutrient: A review. Sciencia
Horticulturae. 31: 195-224.

21.Murphy, J. and J. P. Riley. 1962. A modified single solution method for
determination of posphate in natural waters. Anal.Chem.Acta. 27: 31-36.

22.Nelson, D. W. and L.E. Sommer. 1982. Tota carbon, organic carbon,and
organic matter. In: A.L. Page. Miller and D. R. Keeneys. (eds.) Method of Soil
Analysis, Part 2. Agronomy Monograph No. 9. 2% edition. ASA-SSSA, Wis.
P.383-411.

23.Nijjar, G. S. 1981. Litchi cultivation. Punjab agricultural university, Ludhiana,
P.36.

24.Singh, M. P. 1952. Mineral composition of fruits of the litchi (Litchi chinensis
Sonm.) and loquat (Eriobotrya japonica Lincll.). Indian J. Hortic. 9: 53-58.

25.Wada, K. and Y. Shinozaki. 1985. Flowering response in relation to C and N
contents of pharbitis nil plants cultured in nitrogen-poor media. Plant Cell
Physiol. 26: 525-535.

26.White, R. H. 1979. Nutrient cycling. Introduction to the principles and practice
of soil science. Blackwell Scientific Publications. Oxford. London. P129-143.



27.Young, T. W. and R.C.J. Koo. 1964. Influence of nitrogen source and rate of
fertilization on performance of Brewster lychees. Proc. Fla. State Hortic. Soc.
77:406-410.



Nutrient Studies on Yu Her Pao Lychee
Orchards in South Taiwan

Yong-Hong Lin, Chiou-Mei Sheu and Chun-Hsien Yeh'

Abstract

The aims of this study were to investigate the contents of soil and leaf
nutrients, and to establish the method and the reference of nutrient diagnosis as
guides for fertilization improvement for Yu Her Pao lchee. Fourteen orchards
located in Kao-Ping district were chosed to survey the soil and leaf nutrients
during different stages. The results showed that the soil pH of 50% orchards were
in suitable range, and organic matter were al low. Available Ca and Mg were low,
too. The average content of leaf N, P and K were all highest before application of
basal and were lowest during anthesis stage. The average content of Ca and Mg
were highest during fruit set stage, and were lowest before application of basal.
The correlation between leaf nutrients and yield is highest during anthesis stage, so
we should sample the leaf below the panicle during anthesis stage.When
combining the leaf nutrients during anthesis stage and another reference which
about lychee nutrients, we get the tentative criteria of leaf nutrients at anthesis
stage for Yu Her Pao, N:0.79~1.30%, P:0.09%-~0.18%, K:0.35~0.73%,

Ca0.575~1.13%, Mg:0.28~0.40%, Fe:34.7~254.3 mg kg', Mn:182.7~409.3 mg
1

kg~.
Key words: Yu Her Pao Lychee, Anthesis stage, Nutrient diagnosis.
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