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Executive summary

Project title : Determination of nutrient requirement and nutritional status of lychee by means of

plant analyses

Leaf analyses has long been used to diagnose nutritional status and disorders in plants and
to estimate fertiliser requirement for plant growth and development. Tentative leaf standard levels of
essential nutrients were established for Australian lychee orchard whereas those for lychee orchard
in northern Thailand has not yet been investigated. In addition, fertiliser recommendation for lychee

growers has not been established.

Fertigation is known to be the most effective method to apply fertiliser to plants since it
gradually supplies nutrients to plant roots. Percentage loss of nutrients in soil is judged to be very
litle compared to soil application. By introducing fertigation system into lychee orchards, yield and

quality of fruit are expected to be increased.

Objectives :

1. To recommend fertiliser for newly established lychee orchards.

2. To established plant nutrient requirements and tentative leaf standard levels of essential
nutrients.

3. To examine nutrient concentrations in index leaves, vegetative growth and fruit yield as
affected by fertiliser applied through irrigation system.

4. To examine the seasonal variation of nutrient concentrations in index leaves.

Methodology

1. Analyse for nutrient contents in uprooted 1,2 and 3-year old lychees to achieve recommended
rates of fertiliser for newly established lychee orchards.

2. Nutrient contents of the first and second flushes will be examined to indicate nutritional
requirement of plants.

3. Index leaves from well-managed lychee orchards will be sampled at two weeks after panicle

initiation to establish standard levels of nutrients.



4.

5.

A field trial will be set up in the Chiengrai Horticultural Research centre to test the nutrient
requirement obtained from plant analysis.
Index leaves of the first leaf flush will be sampled monthly for 10 months and will be analysed

for mineral nutrient concentrations in leaves.

Results

1.

Mineral nutrients are mainly accumulated in leaves and twigs, compared to other plant tissues.
Therefore, according to mineral nutrient requirements derived from plant analysis of the first and
second leaf flushes, the recommended ratio of N : P,O5 : K,O for vegetative growth is 4 : 1 : 3.

A kilogram of fresh lychee fruit cv. Hong Huay contains approximately 2.37, 0.32 and 2.53
grams whereas cv. Emperor contains 1.72, 0.28 and 2.32 grams of nitrogen, phosphorus and
potassium, respectively. The recommended ratio of N : P,O5 : K,O for fruit production is 3 : 1 :
4.

Regarding field trial in The Chiengrai Horticultural Research Centre, lychee trees have first flush
immediately after harvesting or pruning. Each leaf flush takes 45-50 days before subsequent
flush takes place. There is no difference of plant response to method of fertilizer application
during vegetative growth.

Index leaves of the first flush should be sampled when they are recently mature to monitor plant
health after fruit harvest whereas the index leaves of the last flush should be sampled when
they are 3 months old or 2 weeks after panicle initiation to predict fruit production.

The standard concentrations established for lychee trees, according to the nutrient
concentrations just after panicle initiation, are 1.50-1.70 %N, 0.14-0.16 %P, 0.85-1.10 %K, 0.50-
0.65 %Ca, 0.26-0.30 %Mg, 35-40 ppmFe, 100-160 ppmMn, 12-14 ppmCu, 20-30 ppmB and 15-
18 ppmZn.
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Abstract

One, two and three year-old lychee trees were uprooted and dissected into leaves, twigs,
branches, stems and roots in early dry season. Dry weights of these organs were determined.
Nitrogen, phosphorus, potassium, calcium, magnesium, iron, manganese, copper, boron and zinc
concentrations in each organ were examined. Twigs and main stem accounted for the major dry
matter in the one year-old tree. As plants aged, number of terminal shoots increased and, as a
consequence, twigs and leaves accounted for more dry matter than the other vegetative organs.
Concentrations of essential nutrients were higher in the leaves than the other plant parts except for
the concentrations of iron, copper and zinc which were higher in the small roots. Nutrient contents
in the leaves of three year-old lychee were 20-40 times higher than those of one year-old tree.

Recently mature shoots of first and second leaf flushes and fruits were sampled from lychee
orchards in Chiengrai, Payao, Chiengmai and Chiengrai Horticultural Research Centre. The
samples were analyzed for essential nutrients. Subsequently, nutrient requirement for each shoot
of the first and second leaf flush and for fruit growth were determined. It was found that Hong Huay
lychee required, approximately, 151.2, 15.2, 98.9, 38.8, 23.1, 0.24, 0.62, 0.12, 0.14 and 0.12
mg./shoot whereas Emperor lychee required 77.0, 7.7, 50.8, 20.7, 10.8, 0.16, 0.61, 0.048, 0.056
and 0.071 mg./shoot of nitrogen, phosphorus, potassium, calcium, magnesium, iron, manganese
copper, boron and zinc, respectively. Regarding nutrient requirement of fruits, it was found that
Hong Huay lychee required, approximately, 53.9, 7.4 and 57.6 mg./fruit or 2.37, 0.32 and 2.53 g./kg
fresh fruit whereas Emperor lychee required 60.6, 10.0 and 81.8 mg./fruit or 1.72, 0.28 and 2.32
g.’kg fresh fruit of nitrogen, phosphorus and potassium, respectively.

A field trial was carried out at Chiengrai Horticultural Research Centre to test the efficacy of
fertilizer rate obtained from previous study. NPK fertilizers were applied at the rates of plant need
for leaf flushing and at 1.5 and 2 times over that rate. The fertilizers were applied through
fertigation system compared to the conventional soil application. The results indicated that the
amount of fertilizer as well as method of application had no significant difference on plant growth
and development. Concentrations of most nutrients in index leaves of each leaf flush were not
different either. In addition, mean concentrations of every treatment had slightly difference among
leaf flush.

The last study concerns seasonal variation of nutrient concentrations in index leaves. The
leaves were sampled monthly for 10 months and were analysed for nutrients in the leaves. The
concentrations of most nutrients varied very little when leaves were over 3 months old and were

quite stable when they reached 5 months. According to dormancy period of 2-3 months of lychee



trees in Thailand before panicle initiation occurs, the standard range of nutrient concentrations was
established based on information obtained from 3-5-month old leaves from this and the previous
studues. They are 1.50-1.70 %N, 0.14-0.16 %P, 0.85-1.10 %K, 0.50-0.65 %Ca, 0.26-0.30 %Mg, 35-
40 ppmFe, 100-160 ppmMn, 12-14 ppmCu, 20-30 ppmB and 15-18 ppmZn.
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ﬁuéu’?iLLazﬂszLﬁ%ﬂ']iﬁ%ﬂdﬁmﬁfﬂLLﬁwaamu@mqmaaﬁuéu?i (Dry weight distribution) Lijadw
?iyu%’]'mﬂqmﬂ%u wui’lﬁuéu%mq 1 9 Swinustsveslutesninsiwaasérdu (main stem) W&z
AJUUNILEN (twig) LL@ii;%’@]fi’)u‘llaﬂﬁ’l%ﬁﬂLLﬁd‘llﬂﬂlllﬁ]:&l’m%uLﬁaﬁuéu%ﬁa’lEJSJ’m%‘LL I@aﬁﬁu‘%mq
3 PasdisadnvoriminuisasluussAsuanadnannidn 2-14 WNBIFINE G (71971 1) wae
ilosanauiiluinfioanaanfianafilansfis (Terminal bearer) 3oufwlyldRfAsuansinuaslues
Lﬂmma’aa:aummsz%m%’umsm’%zyL@uimma\ﬂia@aﬂLm:wamaaﬁu’i’ﬁi‘iam‘%nujlﬁuimﬁasw:ﬁlﬁwa

NAS LALAD

AN 1 MINTTNVBIVIABNUAY (%) VBIFINGAN qmaaﬁuauﬁmﬂq 1,2 uaz 31

FIUVDINT YRR (%)
@‘ma”u‘»:imq 11 @‘ma”u‘»:imq 21 ﬁuayu?imﬂq 37

Ty 6.99 19.95 27.52
81610 32.27 19.24 13.98
Aguanafi 1 7.07 4.89 575
Aguanadi 2 5.48 10.09 457
Aguanaf 3 ; 273 3.61
AswaLan - 11.35 9.01
Assozaa 32.79 20.32 26.16
nwalng 7.35 6.22 3.78
INNVYWBIANN 4.41 2.48 3.81
TINVWIALAN 3.63 2.74 1.81

mnmmjuﬁfuﬂamaumwﬁmaaﬁugﬁﬁﬁmm@Lﬁumquﬁﬂmas:ij 80-420 . WU
m‘nﬁmaaa‘hmuﬂamaumavﬁuﬁm’mé’wﬁufﬁwuwmadmwﬂmmu polynomial  §a%uss
sanInzanmadiwiuseaseunsnuleann Regression analysis (MWA1) GaEuns
y = 0.0063x" — 0.6668x + 41.678
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lasf y = 31WINLDATOUNIINY

X = mumﬁumﬂuﬁmwju (13).)

y = 0.0063x - 0.6668x + 41.678
1000

2

R =0.9714

800 A
Al

600 /
400

/
200

0 100 200 300 400 500

NN 1 mwé’uﬁufmawm@mavjuLLaza‘hmufJamawmvgu

mﬂwamﬁme:ﬁﬁ’wgmmﬂummme]maaé'fuayu%‘ﬂ' wud  lulufanudutusesna
mmﬁ’mlmjg&ﬁqmzlm’i’um@;mﬁﬂ (Fe) Naduad (Cu) WaTRINZE (Zn) sfiaﬁmwmﬁwﬁugaq@’m
TINVWIALAN (mswaﬂ' 2-4) WanBsuifieusenineden LLazﬁwm@@mﬂ WU S9N
\an Lﬂudmﬁﬁmwmﬁwﬁmaam@;mm‘sgmiwﬁwm@imy luguaasnniwdeans nade
MNnuwalEndanudntiuseinaamsgainimnunalag sniiunquesidoy (Ca) Fadenu
usudnIlunawalEn (@197 2-4) asdnldindinsasioiie active tissues 1w U A
wwiLazIINIWaEndaNuduTuaImgemIgINidIusa i du Aswrnauaznawialng
Samaansaanunuwistlugy (Golomb and Goldschmidt, 1987) uaz wathila (Cain, 1953; Mason
and Whitfield, 1960) ehuﬂ‘%mmm@]mmﬂuﬁuﬁyﬁﬁ?u ﬁuﬁyu%mg 19 a:ﬁm@]‘mmsazauagiu
sauvasnsusnaindusulng LL@iLﬁaﬁuﬁuémﬂqmﬂ"fuﬂ%mmm@lmmﬁ:ﬁa;Jilululué’@d’mﬁ
annauauivinuslufennds  (@ef 5-7) andunldihfiinumgamsdns gluluvasdu
ayu%"a'mq 31 gandﬂﬂumaoﬁuﬁuﬁmﬂq 11 20-40 i1 8 lsnenw ﬁﬁ@lmmsﬁazauayﬂﬂuﬁ
wdudslomidenmsaiyidvlavesdsudulddeadunaninsaiaudisanluud iy
WIoHaNBaU lMANIIYiaaINs I@ﬂﬁ"avl,ﬂmqvl,uiml,ﬁm WoaWa¥a Inunaidoy washuniidouda
Lﬂum@;ﬁﬁmimﬁauﬂ’nﬂﬁﬁmm:ﬁm% gonzd mosuey  uazlusowedendldios &

WMt wazuaardonafanie ldasunn (Marschner, 1995)



97 2 anududuvesmgenmisludiudng quasduiuieny 1 1

12

fIUVDIND AMULTNTY (%) AMULTNTW (ppm)
N P K Ca Mg Fe Mn Cu B Zn

Ty 142 | 0.18 | 0.94 | 0.72 | 0.16 | 87.4 | 339.1 8.6 17.8 | 13.3
9% 0.44 | 0.08 | 0.31 | 0.55 | 0.05 | 18.1 31.6 4.0 5.2 6.0
Asuanadi 1 0.59 | 0.13 | 0.51 | 0.47 | 005 | 19.4 | 453 | 46 | 66 | 7.9
Aduanafi 2 0.54 | 0.15 | 0.68 | 0.50 | 0.04 | 18.7 | 425 | 45 | 67 | 7.9
ﬁ'aﬂmwa@ 062 | 0.16 | 091 | 0.59 | 0.08 | 34.8 68.0 7.6 8.5 14.5
ﬁﬂ“ﬂu’](ﬂl‘ﬂty: 049 | 0.11 | 0.28 | 0.42 | 0.04 | 81.3 29.2 4.5 6.4 8.1
INNVWIANKI 066 | 0.14 | 0.43 | 0.55 | 0.08 | 85.2 39.7 6.0 7.5 30.6
INNVWIALEN 0.74 | 0.22 | 065 | 0.31 | 013 | 3375 | 574 19.3 109 | 41.9
197 3 AMUTNTUBITIG I T IUEIUAN qmaaﬁuﬁu’%‘mq 2
SIUVOINY AMULTNTY (%) ANULTNTH (ppm)

N P K Ca Mg Fe Mn Cu B Zn
Ty 152 | 012| 1.01| 055| 0.09| 8240 | 32021 | 833 | 1349 | 8.88
feu 0.38| 005| 022| 026 004| 6408 | 2990 | 439 | 521| 457
Aduanuafi 1 050 | 0.07| 036| 0.36| 005| 1921 | 3275| 448 | 511 | 4.24
Avuuufl 2 049 | 008 | 0.38| 044 | 005| 23.03| 3894 | 545| 589 | 4.58
Asuanadl 3 050 | 0.07| 046| 0.42| 005| 20.87| 43.96| 565| 624 5.15
AIUTUIEN 058 | 0.09| 050| 041| 0.06| 2018 | 4275| 679 | 6.21| 5.33
Asaezan 0.68| 0.09| 075| 060| 0.08| 2880| 77.56| 8.86| 7.59| 9.34
Snawalng) 042 | 004| 034| 037| 004| 7816 | 2877 | 512| 557 | 3.63
NVWIANAN 0.65| 0.07| 051| 0.36| 0.06| 24955 | 3597 | 561 | 8.02| 6.74
INVUWIALAN 1.09 | 017 | 094 | 021| 011 | 70210 | 7055 |21.98 | 11.58 | 32.53




P v @ | . v & A a
AN 4 ﬂ’)’]iJL“llNmuﬂjadﬁﬁﬁlaﬁﬁﬂilua’au(ﬁlﬂd G]“IJaG@luauﬁlmth 3 l]
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SIUVDINY AMULTNTY (%) AMALTUTY (ppm)

N P K Ca Mg Fe Mn Cu B Zn
u 137| 00| 111| 0.86 | 0.11| 69.65| 307.65 | 10.30 | 15.12 | 7.67
feu 0.43| 0.05| 0.35| 040 | 0.04 | 33.69| 22.08| 4.91| 4.49| 354
Adupufi 1 0.46 | 0.06| 049 | 056 | 0.04| 2354 | 27.33| 534| 542| 3.28
Asuuusfl 2 0.47 | 007 | 056| 055| 0.04| 2230 | 2501 | 580| 4.13| 2.81
Asupufl 3 043 | 007 | 056| 050 | 0.04| 1807 | 27.34| 547 | 4.46| 2.97
AIUTUIEN 0.55| 009| 074 | 064 | 005| 19.67| 3377 | 571| 4.91| 347
Asmovea 061| 011 112| 090 | 007 | 2664| 5531| 798| 653| 6.79
Tnwalng 0.46 | 0.05| 0.34| 066 | 0.04| 10852 | 3215| 6.18| 573 | 3.16
IINTWIANEN 0.44 | 004 038| 070 | 0.04| 15945 | 2219| 655| 6.56| 3.56
IINIWIALEN 146 | 009 | 062 | 0.60 | 0.11| 44546 | 20.82 | 1261 | 835 13.27
199 5 Unmmgamslusiudng qmaaﬁuﬁu’ﬁmq 11
RINVDINY USunamgeIms (niu) YSunmsga1mis (un.)

N P K Ca Mg Fe Mn Cu B Zn
u 154 | 020 | 1.02| 078 | 017| 95| 368| 09| 19| 14
S 220| 040 | 155| 275| 025| 90| 158| 20| 26| 30
Aguuusf 1 065| 014 | 056 | 052 | 005| 2.1 50 05| 07| 09
Asuvufi 2 046 | 013 | 058 | 042| 003| 16 36| 04| 06| 07
Asmowen 247 | 084 | 461| 300| 039| 177| 346| 39| 43| 74
Tnuwalng 056 | 013| 032| 048 | 046| 9.3 33| 05| 07| 09
IINVWIANA 0.45| 010| 029 | 0.38| 055| 58 27| 04| 05| 241
IINIWIaLEN 042 | 012 036 | 047| 0.73| 19.0 32| 11| 06| 24




P a2 1 1 v Aq’ A =
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FAUVDIND Unmmgems (nTw) UTNumga1mis (un.)
N P K Ca Mg Fe Mn Cu B Zn

y 1353 | 1.07| 899 | 489 | 080 | 733 | 2849 | 74| 120| 79
S 328 | 043 | 192| 224| 036| 550| 257 | 38| 45| 39
Asupusfi 1 109 | 014 | 079| 078 | 0411 | 42| 71| 10| 11| 09
Asupuf 2 220| 036| 1.71| 1.98| 022 104 | 175| 24| 26| 2.1
Asupnadi 3 061| 008| 056| 051| 006| 25| 54| 07| 08| 06
AuVUILEN 294 | 046 | 253| 208| 030| 102| 216| 34| 32| 27
Asmowen 514 | 081| 684 | 542| 076| 26.1| 703| 80| 69| 84
Tnvwalng 116 | 010 | 094 | 1.03| 011 | 217| 80| 14| 16| 10
FINVIIANAN 072 | 008| 056| 040| 007| 276| 40| 06| 09| 08
IINVWIALEN 133 | 021| 115| 026| 013 | 857| 86| 27| 14| 40
MW7 7 Bnmmgeimsludiueng qmaaﬁuﬁu‘%mﬂq 37

FIUVDINY LnmsaeIms (n3w) LnmsgeIms (un.)

N P K Ca Mg Fe Mn Cu B Zn

lu 51.55 | 3.76 | 41.77 | 32.36 | 4.14 | 262.1 | 1157.7 | 38.8 | 569 | 28.9
S 825| 094 | 673| 757| 071| 644 | 422| 94| 371| 68
Asuanafl 1 361| 047 | 385| 440| 031| 185| 215| 42| 43| 26
Asuvuif 2 294 | 044 | 350| 344| 025| 139| 156| 36| 26| 18
Asuvufi 3 212 | 034 | 276| 247| 020| 89| 135| 27| 22| 15
AuVUaLEN 672 | 106| 915| 7.92| 056| 223 | 382| 70| 60| 43
Asmowen 2072 | 3.95|4020|32.30| 244| 953 | 197.9| 286 | 234 | 243
Tnwalng 238| 026| 176| 342| 021| 562 | 108| 32| 30| 16
FINVIIANAN 229| 021| 198| 365| 021| 831| 116| 34| 34| 18
IINVWIALEN 361 | 022| 153| 1.48| 0.27|110.2 80| 31| 21| 33
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P = a a v A 4 . % & v o & A N
LNQLIIEUULY] Uﬂﬂiwﬂmfﬁﬁqaﬁﬂﬁﬂu(ﬂuﬂ%ﬁ]aWQ(ﬂN g nh %Zmuvl@’:ﬂ@uawﬂ a”lq 3 ll

dasn1Imaensane g lunaadyidvlaninniduduieny 1 9 dsznm 10 i wniiumg

Qs Qs d v A. &/ 1 o Qs {
WoaWade LAz RINTATIGaINITAND NS 5 LAz 4 Y1 @ u81aU (AN3197 8)

AN99N 8 ﬂ'%mmmqmmﬂu@i”uﬁu% 218 1,2 upz 3 g

G USmmgenms (niu) USummgenmis (un.)
5 N P K Ca | Mg | Fe Mn Cu B Zn
1) 94| 20 93| 85| 11| 740| 1050| 97| 120 18.7
21 33.0| 38| 259| 196| 29| 3168| 4532| 315| 349 32.3
3% | 1053| 11.7| 113.0| 990| 95| 736.8| 1,520.4 | 1040 | 112.4 76.8
Gl

L]

¥ e o A o L A o X da &
1. mﬂumma“uaaluqua@mumnmuma@mamwmqmﬂmu

2. ﬂi:mmf{hmuﬂamaumaw}'uﬁmnaums y = 0.0063x — 0.6668x + 41.678

3. ﬂ’nmﬁuﬁmmm@gmmﬂusl,uauﬁgaﬂ’hmuﬁu ﬂﬂﬁuﬁﬂqmﬁﬂ NI WRTRINTRNTAINY

St uﬁug&n’jﬂmmmmmﬁ fn

4. dududag 3 U doansmgimIand ggeninduiulay 10 4-10 i

\ ] o A o A A o &2 da &
5. ﬁ’]@lﬂ’]%’]iazawﬂgluajumaﬁlulua@la?uﬂw’]ﬂﬂqqﬁjuau"]Luﬂmuﬂu’ﬂuaqquqﬂmu



16

1@aN§1391999

Cain, J.C. 1953. The absorption and distribution of mineral nutrients in apple trees as affected
by nutrient supply. Proc. Am. Soc. Hort. Sci. 62 : 53-66.

Golomb, A. and E.E. Golgschmidt. 1987. Mineral nutrient balance and impairment of the nitrate
reducing system in alternate bearing’'Wilking’ mandarin trees. J. Am. Soc. Hort. Sci., 112 :
397-401.

Legaz, F. and E. Primo-Millo. 1988. Absorption and distribution of N-15 applied to young orange
trees. Pages 643-59. In : Proc. 6th Int. Citrus Congress, Tel Aviv, Israel.

Marschner, H. 1995. Mineral nutrition of higher plants. 2nGI edition. Academis Press. New York.
pp. 79-115.

Mason, A.C. and A.B. Whitfield. 1960. Seasonal changes in the uptake and distribution of
mineral elements in apple trees. J. Hort. Sci. 35 : 34-55.

Menzel, C.M.; D.R. Simpson and G.F. Haydon. 1992. Partitioning of nutrients in bearing lychee
trees. Pages 535-40. In : Int. Symposium on Tropical Fruit :- Frontier in Tropical Fruit

Research, Pattaya City, Thailand.



17

D
Tassn1sdoan 2

ﬂ’]iﬁﬂﬂ’lﬂ')']&l(gfﬂdﬂ’liﬁ’l@lEl’]ﬁ’li‘lla\‘]aﬂﬁ‘[ﬂEIﬂ’li%Lﬂi’lZﬁd?i

CZ2K0 a €A 1 v Y o [ s a 1+ 2 1
wiimalianziaunendgnazlddayadmivdiudysauuacladolfinanzandans
a a A 0'/ v 1 A 1 a & A v a 1 A n:ll
wigdulavasizlaomldld wiisudazafiaffianudasnmsmaanissiiadg gludSunmn
wandwnn  wilidirsiadoiuidanudainmimeamsuandiiuaunguaz sz
a Aa A a 6 A VK% All v & Aa
WwSdulavasdiy mylnzEngamludsezlideyaiialtiduuwimslunsdszdiv
USunnuazdadinsasmgainniudaszsfiaifsdasnsllumsaigdulowaslinaniole
1 v A a‘r a 6 A I s a?a/ a A + d' 1 v 1 A v 1
analndifins uananit Mmiliesddmzduidialedninmwesdeilaliuniislddniy
a ea g: d‘y di a €A A v o o o gl dl dll dl A o e v
myllanean netlflesnnmalenziauidednadsniumngnefenildlufis  dwiuls
Nammsﬁa:aua%ﬂuﬁuﬁﬂﬁzyﬁm%'umsaaﬂ@ammzwaﬁﬁwé’uﬁryLaaﬂm Menzel et. al.
(1992) MNenwihtinmunga s iulasan Weaweda uaz InunaiBonlunadudnusiiuines
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° o A LR o & A A a & ! %
fwuagasionazlaldfonaniaiuiies nsienzinidr crop removal wasliikanany

riaialfidudoyalumdamsile 1w 1wz (Jyaws uazame, 2540) NEaw (Joyans uas

ATUE, 2542) ale (UNTUILBTATAL, 2544) a\ju (Delas,
http://www.fertilizer.org./PUBLISH/PUBMAN/grape.htm) anlala (Lahav,
http://www.citrusresearch.com/sub/sub1009/lah.html) RATOLUDIY (Langford,

http://www.hortnet.co.nz/publications/guides/fermanual/straw.htm) LRz (Hiraoka and Umemiya,

http://ss.jircas.affrc.go.jp/engpage/jarqg/34-2/hiracka/34-2(2).htm, Lahav,

http://www.citrusresearch.com, Koo, http://www.fertilizer.org/PUBLISH/PUBMAN/citrus.htm,)
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A5m9

afj:uLﬁué’haﬂwaﬁaluﬁu’%ﬁmesl,miiaumwgw Auaz 8-10 Ta §Iuas 10 Ak U1a18819
nawlwazone wonfluguly wly wasis auéf'sasmslﬁuﬁﬂuifauﬁqmﬂgﬁ 65 89N
wados Wwna 48 T2l saiminuisnawieaetnslluaazidon

EfjwLﬁué’hazmausl,ﬁmwjuﬁlﬁuéﬁashﬂuﬁizé'um’mﬁﬂ 0-30 Ta.LLaz 30-60 Td. N
faghsdnunannlduisluiisy (air-dried sol) uiuanawllaNzAMUTINUIAa1I6 9lu
At

Efjmﬁm?hasmwa?xyu?ﬁ@mammvju Fuaz 10-15 Wa §Iuaz 10 A1 HiNdI089NTIn
winaanawdsliazonn udusndudmddon e usr wia aué’aamﬂﬁuﬁﬂuﬁauﬁ
qamgﬁ 65 asenLTaLdoE Teinminuistawinainsliuassdoa

AenzimaamInanludiudeg lasnsdesdiunsa (Micro Kieldahl Digestion)
LAZILATIZADN981WNII0UAZIATIAMILAEIT Dry ashing waziaUSunmmgamniengg

lagld Spectrophotometer L8z Atomic absorption spectrophotometer

NANIINARDILAZINNTOE
v U
ANMNTNTUVDIZINDMIT Il
ﬁnﬂwamﬁnL@mmmmLmumumaaﬁﬁ@;mmﬂulul@mﬂa@ (MWA 1 Uae 2) 289U
Wufasaan wuh @mwL?T;Jimjaom@;mmﬂusl,ulﬁmya@maaﬁa‘luwﬁ 1 uaz 2 ladaguan
' o A oA = ~ v o Aa . @
@9 (@197 1 uaz 2) wdlawSouisuanuidudiurasmgamislulundanydraiulu
mnﬁué”;amuﬁaﬁaluq@ﬁ 2 3ULA WU mwmﬁwﬁmaam@;mm%w LAz IMBaNng
A ' = ) ' A Aa ' = v o ' '
WRsulasatainlata nannde 1mmmqmnmw:um’mmeugaﬂ’nﬂizmm 2 191 (9N
A ' 2 Ao o a & ' & o A R a
71499 3) muluamwuqamwsmummn@maaﬂvlﬂLaﬂuan fa anututuaasunsnialnly
Umswaavasteluran 2 dndwestelugadt 1 annsgilufianglndifesiu  (a139h 3
A = a v o Aa ' o & o ' A
uae 4) LLazLuaLﬂmumu‘ummmwu"uaam@;mmﬂﬂummq@nqnulumnnum;gmama
. A a ' ' R A A A = a Aa
maluq@m 2 (Guurd wud anududuwsesmauaaidun wunidoy nan waziuanBalulung
oungeniluluniiongas I@]Umww:amaﬁommLﬁw*’ﬁumammmﬁagaﬂ'jﬁﬂs:mm 3

Wi (@137199 4)

aNNanNaaLIiaaIARlanIINa
mnmisjmﬁuéﬁasiwﬁﬂﬁmaﬂuﬁuﬁu%ﬁuﬁ:mmmmzﬁufﬁmwsﬁmnmu
LNBATNT LLa:ﬂuﬁ‘iﬁ'ﬁﬁmmuL%Uﬁm (@THMANWING 1 uaz 2) wudl aunsulngidunie
YIUNA-NIN D ﬁ'ﬁuﬂ%ﬁmqﬁauﬁwga z%m%’um’mq@mugmimaaauﬁu NUINAWEIN
A o o ° A ~ A 4 o A A A a
’LmquaaWaiaﬂaummwmzwiwmesﬁﬂuwagﬂaumwga LARLTENLRZ LN LT NNUI
nae-A1 A NTUIAINNBIMITU é’aﬂzﬁlﬂumqﬁnﬂmuﬁagj@iwmﬂ JauadnnAaluTan uas
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awgsﬁmaaﬁu‘lﬁmwﬁuﬁuﬁLwia:éfu%‘%aLL@iazmuﬁ]:Lmﬂ@mﬁu LEINNITUIZLN AN
awgitﬁmaaﬁuﬁmmﬂmwmwmwaugmﬁfmaaﬁu’[ummﬁmﬁ'uﬁa@mmuﬁ'uvlsj@iammn
d9nu udanaduldldnaziionnisziaemisuauuds (hidden hunger) wazanalinansznuea

ﬂ‘%mmuazqmmwm AINANAADN LI N1IIANTR LN RNIZRY

WA 2 ﬁaluﬁl,mﬂslmijuﬁ 1 Uaz 2 LLa:‘lusLéTmUa@maaslumﬁ 1 U8z 2



a3N 1 anuidudurasmeamsdns glululdmeanany 45-50 Tu vasdudnutaay

20

8% AMULTNTY (%) AMULTNTW (ppm)

N P K Ca Mg Fe Mn Cu B Zn
RAUAIUNIAND 2.36 [0.19]0.95| 045 | 025 | 327 | 532 | 154 | 15.0 | 17.3
RAIWINRD 2.06 [0.20]1.07| 039 | 029 | 30.7 | 431 | 142 | 127 | 16.7
FIUTUANAS 1.94 {017 093 | 029 | 026 | 26.5 | 585 | 12.6 | 104 | 145
RABRIUNITIENDI 224 [020]1.32| 038 | 023|279 | 67.9 | 13.1 | 19.8 | 14.0
liynyvea 2.01 [0.18|1.04| 028 | 022 | 244 | 539 | 126 | 11.2 | 142
AudITENTRIWT I 1.76 [0.20]1.02| 0.35 | 0.15 | 343 | 1046 | 151 | 22.0 | 158
Aade 2.06 [0.19|1.06| 0.36 | 023 | 294 | 635 | 138 | 152 | 15.4

A v o ' o \ A \ A
3NN 2 ANNTUTUIRI9IMITEN qiulul@]@lﬂya@madmaiumw 1 LLEIZ“II@IU"I;@‘YI 2 289

aul
ﬁufmmsu,ﬁa"ﬁaluqﬂﬁ 2 911) 45-50 T
8% 7aly AMULTNTY (%) AMULTNTH (ppm)

N P K Ca Mg Fe Mn Cu B Zn
saueTunIAwg |gal 1 | 1.82 | 0.15| 0.93 | 0.59 | 0.28 | 334 | 735 | 125 | 19.2 | 124
°I§(§1°71I 2 194|018 | 101 |025| 023 | 283 | 305 | 115 | 11.8 | 13.2
FAWIURD °I§(§1°7]I 1 1183|016 | 096 | 062 | 0.36 | 326 | 56.7 | 11.6 | 18.1 | 11.9
‘1261‘7‘]. 2 202019 | 126 | 0.36 | 0.27 | 328 | 30.2 | 12.2 13.8 | 13.5
MutuEWAS (Al 1 | 1.60 | 012 | 0.81 | 052 | 0.30 | 31.0 [1007 | 92 | 132 | 105
mﬁ 2 1188|017 | 1.05 | 028 | 0.26 | 31.2 | 468 | 123 | 10.9 | 137
liygyvaa qm‘ﬁ' 1 1192|017 | 1.09 | 045 | 025 | 336 | 88.1 | 125 | 19.1 | 12.8
m'ﬁ' 2 189|017 | 111 | 034 | 023 | 277 | 66.7 | 11.8 | 155 | 13.2
AUt TaIu °g@1°7i 1 1169|015 | 094 | 032 | 023 | 444 |149.0| 12.8 | 36.1 | 123
SHkeRl qﬂﬁl 2 | 200|018 | 107 | 024 | 024 | 311 | 723 | 147 | 19.0 | 19.2
o qﬂﬁl 1 1177 | 015 | 0.95 | 050 | 0.28 | 35.0 | 936 | 11.7 | 21.1 | 12.0
“12@]“?‘1' 2 1195018 | 110 | 0.29 | 0.25 | 30.2 | 49.3 | 125 14.2 14.6
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a

8% AMNLTNTY (%) AMNLTNTH (ppm)
N P K Ca Mg Fe Mn Cu B Zn
FANAIUNIANG 2.22 10.21]0.97| 0.37 | 0.18 | 33.4 | 72.0 | 12.7 | 145 | 206
fAIWILRE 211 |0.18]1.07| 0.32 | 0.27 | 26.4 | 93.2 | 10.5 | 10.5 | 15.1
COURRUE DR 1.79 [0.16[1.07| 0.29 | 0.20 | 24.4 [132.0| 106 | 9.4 | 14.4
Fanuinn 1.71 [0.19(1.18| 0.26 | 0.20 | 30.0 [132.6| 9.4 | 11.7 | 15.3
o 1.96 [0.19(1.07| 0.31 |0.21 | 286 [107.4| 10.8 | 11.6 | 16.3

79N 4 enududusaimgamid glululdmuaavestalugah 1 uazdalugan 2 ves

aul
WUFININITR Lfiﬂ“ﬁﬂlﬂ"]g@]‘ﬁl 2 911) 45-50 T
8% qﬂluﬁ AMULTNTY (%) AMULTNTW (ppm)

N P K Ca Mg Fe Mn Cu B Zn
saueTunIAwg |gal 1 | 1.98 | 0.14| 0.90 | 0.53 | 0.30 | 435 | 131.7| 88 | 152 | 14.8
ﬁ@ﬁ' 2 (182017 | 113 | 022 | 019 | 36.2 | 51.6 9.2 15.1 16.2
RIWNLAE ﬁ@ﬁ 1 1751 013 | 093 | 063 | 0.35 | 50.1 |174.8| 8.5 124 | 10.7
qﬂﬁ 2 | 162015 | 115 | 0.24 | 0.20 | 35.8 | 624 9.7 13.0 | 12.7
MuTuEWAS (Al 1 | 1.83 [ 012 | 0.84 | 055 | 0.25 | 415 [267.9| 82 | 103 | 118
mﬁ 2 | 171|014 | 1.02 | 031|020 | 313 | 752 | 97 | 109 | 135
RAULANNN mﬁ 11160 | 018 | 098 | 0.46 | 022 | 31.8 |260.0| 89 | 124 | 156
°12(§]"7]I 2 163|019 | 126 | 020 | 018 | 355 | 862 | 112 | 114 | 166
1Ay °12(§]"7]I 1 1179|014 | 091 | 054 | 028 | 41.8 |2086| 86 | 126 | 132
7;@‘7'1' 2 170|016 | 1.14 | 024 | 019 | 322 | 68.8 | 10.0 | 12.6 | 14.8
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[ 6 = r % 9 ' %] 6 @ An‘rd v 1A ] 1 Aq/ d'
wugzszsihninuiannniwuiinws@dldnaliusanwsgemisds glugeludul
ﬁufaamUgoﬂdﬂﬁuﬁf%'ﬂiwssaﬂs:uwm 2 11

mﬂmiﬂiuﬁuﬂ%mmm@;m‘msmﬂNamﬁl,mﬁzﬁ"ﬁasluﬁLL@]ﬂiﬂajq@ﬁ 1 UBIRUD
[ 6 1 1 dl dl 1 1 ni a a =3 1
Wusaaan WU mL«a,awaam@;mmiwﬁdulmqw 1 glwnmsesadulaanisszazion
mnmnﬁ'almg@ﬁ 2 d@iszunm 174.75 9n.N, 19.69 un.P, 108.39 un.K, 37.87 ¥n.Ca,
18.98 ¥n.Mg, 0.30 un.Fe, 0.52 yn.Mn, 0.13 ¥n.Cu., 0.14 ¥n.B uaz 0.15 ¥n.Zn (@lﬁi’]\‘iﬁ
5) uanlateluran 2 wWigdvladundenszuantelugen 3 wuddnisldmgamsly
sz 161.38 Jn.N, 16.55 yn.P, 108.43 wn.K, 27.44 yn.Ca, 22.28 yn.Mg, 0.21
Wn.Fe, 0.46 ¥n.Mn, 0.12 Yn.Cu., 0.12 ¥N.B Waz 0.13 ¥N.Zn (AN 6) AW LA
ﬂ‘%mmm@; Ca aﬂmmﬂﬂdﬁ‘m@ﬁuq Lm'Lﬁaﬁf\‘im@lg}ﬂ%mmmqmmﬂumumaa‘*ﬁﬂwg@ﬁ 1
ﬁtﬁuﬁaaﬂﬁdlui‘uﬁLﬁuﬁaluqmﬁ 2 WU USinsm9enwns N, P uaz K aaal P NI

QI lg/ o Q { v v ¢ QI J
51981%13 Ca, Mg Uaz Mn WANT% §wivamgemsdugansuaniassniiu B Januiu
(9135199 6)
a a a 6 1 all 1 dl : all

’i]’lﬂﬂ’]‘iﬂizmuﬂi&l’m,l,ﬁ’]@!E]’]W]Sﬁ]’mwaﬂ’lﬁLﬂi’]zWIiEllﬁJ‘Y]LL@]ﬂsL‘HN‘I;@Y] 1 PaIAuR
e 6 v a 1 1 d' d' 1 1 d' a a =S
WUTINIWIIA WU mmawaamqmmsnmlﬂmmw 1 1slumsaSydulaauisszes
riaumnmn‘*ﬁahgiaﬁ 2 Yandszunme 73.57 yn.N, 7.82 ¥n.P, 4557 yn.K, 15.48 ¥n.Ca,
7.32 Un.Mg, 0.12 un.Fe, 0.41 yn.Mn, 0.04 ¥n.Cu., 0.05 yn.B a8z 0.07 ¥n.Zn (@Iﬂi’mﬁ
7) wanlatelugen 2 wigduladundewszuanteluren 3 wudr Insldmgamsly
1523tk 78.98 Jn.N, 7.93 un.P, 57.21 ¥n.K, 14.13 yn.Ca, 9.45 yn.Mg, 0.14 un.Fe,
0.39 ¥n.Mn, 0.05 4n.Cu., 0.06 4N.B WAz 0.07 ¥N.Zn (AMTNN 8) a:tﬁu”l,ﬁ’hﬂ%mmmq
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Lﬁuéhazmlumﬁ 1 37mﬁ:ﬁmmL°iTaJ°1Tw11aam@;mmnﬁamaaaaummamgmimaaﬁu%é’a

& A a |+ o A o o
n3LnNuLNn ﬂ'.]NﬂNa(ﬂLLﬂZﬂq{l’ﬁl!ﬁl@n&la@]sqﬂﬂqﬁu@‘l’)

A1319N 5 ﬂ'%mmm@lmmﬂwﬁasluq@ﬁ 1 mad'ﬁuﬁﬁufﬁmmmﬁmﬁa“ﬁaiumﬁ 1 81 45-50 o

U ﬂ%mmm@mmi (un./Baly)

N P K Ca Mg Fe Mn Cu B Zn
RINATUNIANE 2446 | 25.9 |137.8| 57.9 | 25.80.374 | 0.521 | 0.178 | 0.179 | 0.207
RIWNLAE 149.0 (1711 89.6 | 351 |18.2| 0.253 | 0.274 | 0.103 | 0.104 | 0.131
muﬁm%‘%é’a 152.3 (152 (88.9| 36.3 | 18.1 [ 0.259 | 0.508 | 0.111 | 0.095 | 0.123
"I,i'qrysa@ 189.0 | 20.2 (111.9| 38.2 | 15.9 [ 0.303 | 0.581 | 0.131 | 0.130 | 0.140
audidufraiwdesy | 138.8 | 20.1 |113.7| 21.8 | 16.9| 0.287 | 0.717 | 0.126 | 0.169 | 0.145
ﬂ"]m?i&l 174.8 | 19.7 |108.4| 37.9 [19.0| 0.295 | 0.522 | 0.130 | 0.135 | 0.149

P a ) P A de ¢ & A A
A1379N 6 ﬂi&JWM'ﬁ']@lE’JW%']{L%“HBELU“g@Y] 11Uz 2 maaamwuqaoam mmwamalmgw 2 mq

45-50 Th
FIUAUI q@ﬁaiu L3 mmaams (un./galy)

N P K Ca Mg Fe Mn Cu B Zn

suATUNTIWG (70 1 | 178.5| 15.3| 104.6 | 72.0 | 28.2 | 0.283 | 0.769 | 0.151 | 0.180 |0.127
m?‘iz 169.1| 17.3 | 106.9 | 25.5 | 21.4 | 0.180 | 0.290 | 0.112 | 0.095 | 0.111

WY mﬁ1 1432 | 15.0 | 882 | 55.6 | 28.3 |0.227 | 0.433 | 0.113 | 0.143 | 0.103
mﬁ'z 154.9 | 155 | 109.4 | 27.7 | 21.9 | 0.201 | 0.211 | 0.109 | 0.104 | 0.107

MUt uamas  [zafl 1 | 121.8| 112 | 782 | 50.2 | 24.6 | 0.187 | 0.768 | 0.097 | 0.097 |0.095
7;@?‘%2 188.4 | 18.9 | 127.3 | 35.9 | 28.6 |0.218 | 0.570 | 0.154 | 0.109 | 0.157

liysea qaﬁﬁ 1356 | 13.1 | 87.1 | 40.5 | 19.7 | 0.247 | 0.682 | 0.096 | 0.153 | 0.094
qmﬁz 110.6 | 10.6 | 72.4 | 225 | 14.4 | 0.158 | 0.382 | 0.073 | 0.096 |0.087

AT TEIU ”1261“7]'1 126.2| 146 | 89.1 | 321 | 19.0 | 0.368 | 1.252 | 0.118 | 0.236 | 0.123
S fikegt] mﬁz 183.9 | 20.5 | 126.2 | 25.7 | 25.2 | 0.310 | 0.824 | 0.158 | 0.185 | 0.174
Ay mﬁ1 141.0| 13.8 | 89.4 | 50.1 | 24.0 | 0.262 | 0.781 | 0.115 | 0.162 | 0.108
mﬁ'z 161.4 | 16.6 | 108.4 | 27.4 | 22.3 | 0.213 | 0.456 | 0.121 | 0.118 | 0.127
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o397 7 ﬂ%mmm@lmmﬂwﬁalumﬁ 1 madgmwugﬁmimsmﬁuLﬁ'aﬁaluq@‘ﬁ' 1 81 45-
50 1%
FIUAUI USunmmaewis (un./aly)

N P K Ca Mg Fe Mn Cu B Zn
RIUAITUNTANG 87.7 | 96 | 477 | 142 | 7.9 |0.138 | 0.274 | 0.051 | 0.059 | 0.084
RIWINAL 68.2 6.7 42.3 | 134 7.6 |0.099 | 0.286 | 0.038 | 0.042 | 0.058
muﬁ’mé%é’a 70.4 6.4 424 | 17.7 71 0.117 [ 0.534 | 0.040 | 0.042 | 0.057
FAWLLANN 68.0 8.5 50.0 | 16.7 6.7 | 0.120 | 0.551 | 0.041 | 0.050 | 0.066
ﬂ"]mgﬂ 73.6 7.8 45.6 15.5 7.3 |0.118 | 0.411 | 0.043 | 0.048 | 0.066
o319 8 ﬂ%mmm@;mmﬂuﬁaluq@ﬁ' 1 U8z 2 VBIRUWIWUEININTIR Lﬁmﬁafﬁaluq@ﬁ 2

811) 45-50 o))

q

WA Tataly Uiummgeams (Wn./galy)

N P K Ca Mg Fe Mn Cu B Zn

saueTuniAwd|ga 1 | 100.8 | 8.7 | 50.6 | 334 | 155 |0.190 | 0.762 | 0.056 | 0.070 | 0.078
gafi2 | 752 | 7.3 | 47.1 | 134 | 82 |0.125 | 0.248 | 0.047 | 0.055 | 0.062

munwd  |gail 1 | 630 | 63 | 37.8 | 251 | 12.8 | 0.194 | 0.627 | 0.032 | 0.046 | 0.052
gafl2 | 672 | 7.2 | 487 | 116 | 87 |0.153 [ 0.254 | 0.042 | 0.055 | 0.061

MUUEWAS (ARl 1 | 755 | 64 | 461 | 282 | 11.6 | 0.156 | 1.106 | 0.049 | 0.046 | 0.063
gafi2 | 927 | 87 | 67.6 | 189 | 11.2 |0.165 | 0.650 | 0.069 | 0.063 | 0.082

FIULANN gafi1 | 611 | 83 | 433 | 227 | 92 |0.138 | 0.849 | 0.037 | 0.054 | 0.075
7afi2 | 808 | 86 | 654 | 126 | 96 |0.139 | 0.399 | 0.058 | 0.060 | 0.091

ALade gafi1 | 751 | 7.4 | 445 | 27.4 | 123 |0.170 | 0.836 | 0.043 | 0.054 | 0.067
gafi2 | 790 | 79 | 572 | 141 | 94 |0.145 |0.388 | 0.054 | 0.058 | 0.074
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szazmaesdule Concentration ( % ) Concentration ( ppm )

N P K Ca Mg Fe Mn Cu B Zn
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N P K Ca Mg Fe Mn Cu B Zn
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ANady 35.21 60.64 10.01 81.79

eRnsongadiuaes N : P,Os : K,0 fausdasmslunmsaons sz ldinand
#8913 K0 luﬁ'@ﬁ’mﬁgdﬂ’i’] N Ssassnudrunvenudasmiluszozuantelulnifidasns
N §9n31 KO &% P,0s Y Auadasmsludadiufitoanin N uas KO 988A3x8zNN3LAITY
\Aulavadna

Lﬁaﬁﬁagammﬁaomimqmmsmﬁhmaawa'ﬁwu?iﬁv'a 2 NUTIAUIUTARIUVBITG
T lasian Waawass was I‘wme%'mﬂuwaLﬁal‘ﬁ“ﬂs:ﬂaumiﬁﬁmmﬂumﬁ@miﬂﬂ

NI UL AR TUAUA B LU IZUERAINITAONADNLALTERI NN WA LaglwdsdnT




30

nmwmslgiovasduauinnszuudu 100% Wesnnlufimigyidevasoannssedrives

Hu wudn dasdiusesils N : P05 : K,0 fidasnisazldnlndidns 3:1: 4

N13N3ZIYSI0D T AN JVDIN

NNMIUATERDINIMIT  NPK lumu@haqmaawaguﬁﬁuﬁaaaamm:ﬁuﬁfﬁ'ﬂiwsia
WU ﬁwlmmsm‘zﬁnﬂagli‘l,uahmadLf:amﬂﬂd’lmumaaLwﬁmmuﬂﬁaﬂ (mwﬁ 1 uaz 2) lag
U5 pe9 K a1nnd1 N wazdl P 1Iasl"?'iq@s’fﬁmdﬁuﬁmﬁumuﬁalu%dﬁ N u1nni1 K uasdl

P ﬁaﬂﬁﬁg@

gyduaniInaaay

1, awu?iﬁuﬁfmmuﬁaamim@;mms Tulasiau Weawass Inunaidon waawdon wuniiday
WA wa9MitE nasuad lusen uaz &In=F Uszunm 151.2, 15.2, 98.9, 38.8, 23.1, 0.24,
0.62, 0.12, 0.14 uaz 0.12 ¥N. MUAGL FWTUMTUANTalY 1 To mmzﬁﬁuﬁu’%‘lﬁuﬁf
nmmsddasnsmgamsiulasan Weaweda Inunsfoy waaiGon uanfidon nan
wIMHR Neduas luten waz &9n=® Uszanm 77.0, 7.7, 50.8, 20.7, 10.8, 0.16, 0.61,
0.048, 0.056 Uaz 0.071 yn. MWEIGU Jadwils N : P,0s : K,0 fmucauda 4:1:3
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INTIMAKRWINT 1 gausudAaulanaudiufasaevasmudg giinudadsludnmyiinm

mqaslugeluuazlunadud (duadsvesduldnssma sauaz 10 du)

auanlaau | eSunifing | liygea NN Mied uinn thwimds | gudiduRoam

PH 5804022 | 558+0.08 | 5.40+0.11 5.73+0.07 6.40+0.09 | 5.82+0.16 5.24+0.04

OM (%) 2.45+0.25 | 3.14+0.08 | 2.63+0.25 3.92+0.23 158+0.20 | 3.40+0.59 2.19+0.17
P 18.0+11.9 21.4+9.78 57.816.0 28.1+9.31 97.9+17.2 14.3+6.4 29.2+10.9
K 159.7+17.6 | 84.7+11.3 | 171.4+10.0 | 210.8+21.7 | 136.2+145 | 250.9+29.8 65.4+7.8
Ca 642.7+83.9 532.0+83.7 553.7+69.8 801.0+33.8 887.3+68.1 768.9+88.1 162.7+11.6
Mg 80.7+9.2 66.9+7.5 77.3+5.4 210.3+322 | 116.5+145 | 194.2+26.5 25.3+5.7
Fe 25.0+2.0 23.9+35 37.6+4.9 39.5+1.2 31.843.0 27.9+2.1 50.4+4.5
Mn 44.8+5.2 9.3+15 10.2+3.04 21.6+6.7 34.2+5.6 25.1+7.8 6.2+0.8
Cu 1.53+0.09 | 0.70+0.09 1.02+0.28 2.23+0.22 1.09+0.12 1.24+0.11 0.86+0.13
B 027+0.03 | 0.35+0.06 | 0.49+0.02 0.66+0.03 0.45+0.04 | 0.42+0.04 0.62+0.09
Zn 1.61+0.33 | 0.48+0.11 1.56+0.43 0.68+0.15 0.89+0.20 | 0.39+0.10 0.61+0.26

INTIMAKWINT 2 aasaudAaulgnauIRUTINIWTIR VIR IUAN g AL NI

Vsnungamilugeluuazlunadud (dradovasduldnsany

RIURZ 10 A)

ARG AIwnIAng Niag udnn TnEnE
PH 5.98+0.09 5.75+0.11 6.40+0.09 5.46+0.12
OM (%) 2.40+0.13 3.98+0.27 1.58+0.20 3.40+0.25
302+1419 | 12.48+415 | 97.89+17.17 | 8.82+2.45

202.6+9.07 | 231.2425.0 136.2414.5 | 178.4+26.09

Ca 808.7+47.7 | 824.7+1721 | 887.3+68.0 | 338.0 +83.4
Mg 111.7+8.3 191.6+35.7 116.5+14.5 81.7+19.6
Fe 31.4+2.9 46.2+10.0 31.8+3.0 29.9+2.7
Mn 46.8+5.2 48.6+12.0 34.2+5.6 11.4+2.1
Cu 1.57+0.10 2.13+0.28 1.09+0.12 1.34+0.10
B 0.34+0.03 0.62+0.05 0.45+0.04 0.53+0.03
Zn 2.82+1.90 1.21+0.30 0.89+0.20 0.38+0.11
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a797 1 ANuTuTuaIT1981113(%) 1 index leaf vaszalugaf 1

Y7030 AMULTUTY (%) AMNLTUTY (ppm)
N P K Ca Mg Fe Mn Cu B Zn
T, 1.68a 0.17a 1.05a 0.26a 0.27a 38.4a 120.7 13.8a | 30.6b 18.1a
T, 1.71a 0.15a 1.03a 0.30a 0.26a 31.2a 104.8 13.8a | 30.6b 17.2a
T, 1.72a 0.16a 0.94a 0.34a 0.28a 33.9a 113.6 13.2a | 32.8ab | 19.2a
T, 1.78a 0.17a 1.12a 0.30a 0.27a 32.8a 106.3 13.8a | 35.9a 19.6a
Ts 1.67a 0.16a 1.00a 0.31a 0.27a 29.4a 101.3 12.9a | 34.9a 19.7a
fdnwsiimdeniulunesulifoanwlifanuuandamesianszauanudedu  95% lagd%  Duncan's
multiple range test
a3197 2 AMUTNTUVITIAIMT (%) T4 index leaf maa‘ﬁaiug@ﬁ 2
370D AMALTNTY (%) AMNLTNTY (ppm)
N P K Ca Mg Fe Mn Cu B Zn
T, 1.83a 0.19a 1.15a 0.21a 0.23a 30.6a 55.2a | 12.2ab 15.7a 18.6a
T, 2.04a 0.18a 1.10a 0.25a 0.25a 29.5a 53.9a | 12.3ab 18.0a 19.6a
T, 1.92a 0.19a 1.08a 0.25a 0.24a 29.7a 529a | 12.8a 16.4a 20.6a
T, 1.77a 0.19a 1.13a 0.24a 0.24a 29.0a 50.8a | 12.6a 17.5a 17.4a
Ts 1.99a 0.19a 1.08a 0.27a 0.25a 25.6a 52.5a | 11.1a 17.2a 18.0a
fsnwinwdontulunssuilidpinuwlddanuuandrineaianszdunnuded  95% lagd%  Duncan's

multiple range test
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79N 3 ANULTUTUBITINBAT (%) 1w index leaf maaﬂialumﬁ 3

nN3I03% ANMULTNTY (%) AMULTNTH (ppm)
N P K Ca Mg Fe Mn Cu B Zn
T, 1.86b 0.20a 1.44a | 0.22b 0.26a 33.9a | 69.8a 17.6a 15.4b 20.7a
T, 2.03ab 0.18a 147a | 0.27ab 0.25a 32.6a | 61.5ab | 14.7ab | 19.3a 16.9a
T, 1.91b 0.18a 1.37a | 0.23b 0.24a 32.0a | 52.5b 13.4c 15.6b 16.8a
T, 1.98ab 0.19a 1.49a | 0.34a 0.28a 33.7a | 50.8b 16.5ab | 17.1ab | 19.3a
Ts 2.19a 0.18a 1.46a | 0.27ab 0.26a 36.1a | 58.2ab | 13.1c 17.9ab | 19.0a

o o a A 9 o & a o \ : aad o A 4 ad ,
@]'JﬂﬂﬂiﬂL%ﬂJauﬂuﬂ:uﬂﬂﬂNuL@IUjﬂuvLNNﬂ'J']NLL@]n@]']Q'YI']Gaﬂ@]ﬂi:@uﬂqqurﬁauu 95% I@]Enﬁ Duncan’s

multiple range test

197 4 anuduTwainraInga1ms (%) u index leaf vastalutad 1, 2 uaz 3

Faly ANMULTUTY (%) ANMNLT DU (ppm)

N P K Ca Mg Fe Mn Cu B Zn
"gﬂﬁ 1 1.71b 0.16b 1.03c | 0.30a 0.27a 33.1a | 109.3a | 13.5b 33.0a 18.8a
‘I;@]“?]I 1.91a 0.19a 1.11b | 0.24b 0.24b 28.9b | 53.1b 12.2b 17.0b 18.8a
‘IZ@]“?]I 3 1.99a 0.19a 1.45a | 0.27b 0.26ab | 33.6a | 58.6b 15.1a 17.1b 18.5a
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@]'Jaﬂﬂiﬂl,%uﬂ%ﬂuluﬂaﬂNuL(ﬂU?ﬂuvLNNﬂ'J']NLL@ﬂ@'N‘H'Naﬂ@]'ﬂiz@uﬂ')qulf’ﬁawu 95% I(ﬂ&l’.‘!ﬁ Duncan’s

multiple range test
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mqltu AMNLTNTY (%) AMNLTUTY (ppm)

GEDY N P K Ca Mg Fe Mn Cu B Zn
1 1.91a 0.18a 1.00a | 0.26d 0.22ab | 26.5d 51.8b 11.9ab | 18.9c 19.5a
2 1.86ab 0.16ab | 0.81a | 0.37d 0.21b 42.4bc 95.4b 9.8b 23.7bc | 14.3a
3 1.71bc 0.14ab | 0.86a | 0.54c 0.26ab | 38.0cd 156.4a | 12.7ab | 27.8b 15.1a
4 1.62cd 0.13b 0.99a | 0.61abc | 0.27a 38.3cd 161.9a | 12.7ab | 29.4ab | 11.2a
5 1.54de 0.15ab | 0.79a | 0.70a 0.26ab | 46.8abc | 212.2a | 12.9a 28.6ab | 11.8a
6 1.46de 0.15ab | 0.90a | 0.68ab 0.26ab | 44.9abc | 199.0a | 12.2ab | 29.9ab | 12.4a
7 1.42de 0.12b 0.83a | 0.67ab 0.25ab | 53.2abc | 202.6a | 12.3ab | 27.2b 13.1a
8 1.47de 0.14ab | 0.98a | 0.55bc 0.22ab | 56.2ab 187.1a | 13.2a 25.4bc | 15.8a
9 1.45de 0.12b 0.96a | 0.64abc | 0.24ab | 55.1ab 179.7a | 13.3a 24.8bc | 15.3a
10 1.56cde 0.12b 0.97a | 0.65abc | 0.23ab | 60.7a 181.6a | 13.0a 36.1a 19.6a

sdnwsfimaniulunesulifornwlifanuuandomesianszduanudads  95% lag3%  Duncan's

multiple range test
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NI pasaTAY BaTLen awWsmle’ nwisy’ NIy’
N (%) 1.50-1.80 1.50-1.70 1.30-1.40 1.70-2.00 1.50--1.70
P (%) 0.14-0.22 0.15-0.30 0.08-0.10 0.15-0.19 0.14-0.15
K (%) 0.70-1.10 0.70-0.80 1.00 0.95-1.10 0.85-1.10
Ca (%) 0.60-1.00 2.00-3.00 1.50-2.50 0.30-0.50 0.50-0.65
Mg (%) 0.30-0.50 0.35-0.45 0.40-0.70 0.23-0.28 0.26-0.27
Fe (ppm) 50-100 40-70 50-200 30-35 35-40
Mn (ppm) 100-250 40-80 50-200 60-110 100-160
Cu (ppm) 10-25 - 10 12-14 12-14
B (ppm) 25-60 45-75 25-75 15-30 20-30
Zn (ppm) 15-30 12-16 15 15-19 15-18

1; Menzel et al. 1992, 2; Galan Sauco, 1987, 3; Cull, 1977, 4; luany 45-50 T, 5; luany 90-120 T
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3. afumedluldmesnfiansaasuiawiiumaan luazfianydszanm 90 Fuia
Uszliuanuanysniveddu

4. enanaspudniuluaud de 150-170% N, 0.14-0.15% P, 0.85-1.10% K, 0.50-0.65%
Ca, 0.26-0.27% Mg, 35-40 ppm Fe, 100-160 ppm Mn, 12-14 ppm Cu, 20-30 ppm B L}z
15-18 ppm Zn

ATNNANKING 1 qmauﬁ'ﬁ@ulﬁmwﬁuﬁuau%ﬁufmmﬂmu@ha6]

AANLAaY Inansa AU audIToNTaIU

PH 5.47+0.04 4.72+0.03 4.78+0.05

OM (%) 1.44+0.07 2.11+0.14 2.52+0.15

1.49+1.11 #ooUIN 35.1+10.1
K 237.5+24.1 12.9+0.76 121.8+11.4
Ca 247.6+30.7 58.4+22.1 133.2+26.5
Mg 105.8+12.2 15.2+4.8 56.1+10.9
Fe 33.1+14.8 22.9+2.0 47.742.7
Mn 1.93+0.42 7.05+0.71 3.39+0.53
Cu 0.16+0.02 0.16+0.03 0.55+0.08
B 0.08+0.02 0.43+0.05 1.43+0.08
Zn 0.26+0.07 0.20+0.04 0.31+0.09
LaN&1358199

Andrew, C.S.1977. The effect of sulphur on growth and nitrogen concentrations, and critical
sulphur concentrations of some tropical and temperate pasture legumes. Aust. J. Agric.
Res. 28 : 807-820.

Cull, B.W. 1977. Report on overseas study tour. Queensl. Dep. Primary Ind., pp.1-92.

Galan Sauco, V. 1987. The culture of litchi. FAO, Rome, 203 pp.

Menzel, C.M. and D.R. Simpson. 1992. Lychee. In : Handbook of Environmental Physiology
of Fruit Crops Vol.ll : Subtropical and Tropical crops. Eds : B. Schaffer and P.C.
Anderson. Pp.123-145. CRC Press. Florida.

Driessche, R. Van Den. 1974. Prediction of mineral nutrient status of trees by foliar analysis.

The Botanical Review. 40(3) : 347-394.



Reuter, D.J. and J.B. Robinson. 1986. Plant analysis : An interpretation manual. Inkata
Press. Melbourne, Sydney. 218pp.

Shear, C.B. 1975. Calcium-related disorders of fruits and vegetables. Hort. Science 10(4) :
361-364.
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