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ABSTRACT

This study aimed to supplement the completeness of longan trees in terms of high
yields with good quality and costs reduction. The study consisted of 6 activities as follows:
1) A survey on soil fertility, an amount of nutrient in longan leaves, and yield giving of organic
longan gown in Chiang Mai and Lamphun provinces. Random sampling was conducted in 5
lowland and 5 upland orchards in order to obtain 50 samples of longan tree (5 per orchard). Data
on amount of nutrient accumulated in soil and longan leaves before and afler harvesting as well as
quality of organic longan yields were collected. Results of the study revealed that organic longan
production could provide enough nutrients accumulated in soil for longan trees. Quality of
organic longan yields met the standard needed by markets. It was found that the difference in
topographic condition had an effect on the difference in organic longan orchard management.
This also resulted in the difference in soil fertility, an amount of nutrient in longan leaves, and an
amount of yields. For lowland orchards, the farmers there could manage water appropriately. This
made organic fertilizer release nutrient beneficial to longan trees in a greater amount than that of
upland orchards having a limitation in water. However, it would not have an effeet on organic
longan production if the farmers could solve the problem in water sources.

2} An effect of various kinds of organic fertilizer on the level of nutrient in soil and
change of an amount of nutrient in organic longan leaves (E-dor varieties). Cow manure, rice
bran, soybean roughage, bat feces, and rock phosphate were fermented to be organic fertilizer and
were applied with the rate of 10 kgs. per tree. It was found that cow manure eould give a highest
amount of calcium, manganese, and zinc accumnulated in soil. Meanwhile, bat feces, rice bran, and
rock phosphate could give a highest amount of phosphorus and potassium. However, and
excessive amount of phosphorus would result in decreased micro-element absorption, particularly
zinc. Besides, an amount of nutrient accumulated in organic longan leaves was varying to be
consistent with an amount of nutrient in soil.

3) An effect of bat feces and dolomite on change of an amount of nutrient in soil and
quality of longan yields. A comparative study on the non-application of fertilizer, the application
of bat feces, and the application of dolomite was conducted. It was found that there was no

statistical difference in the provision of an amount of organic matter, potassium, and magnesium



accumulated in soil. However, bat feces could provide a greater amount of phosphorus, zinc, and
copper accumulated in soil than that of dolomite. Too much use of dolomite or use it continually
for a long time would have an effect on increased alkaline and calcium soil. Meanwhile, the
application of bat feces had a highest effect on the length, width, thickness of longan yields and
its weight compared with the application of dolomite or non-application of organic fertilizer.
Non-application of fertilizer would result in a decrease in shell thickness and fruit sweetness but
the pulse thickness was increased when compared with the application of organic fertilizer.

4) An effect of legume used as green manure on the level of nutrient in soil, change of an
amount of nutrient in organic longan leaves, and yield giving. Black bean and red bean were
grown to be green manure. After that, an amount of nutrient in soil and quality of longan yields
were investigated. It was found that the two types of beans harrowed under the longan bushes
could give a small amount of nutrient. Besides, growing beans had an effect on increased acid in
soil under longan bushes. This might be because the period of green manor production was too
short. Bean plants absorbed nutrient in soil under longan bushes and when it was furrowed,
nutrient obtained from bean growing was still not released due to factors on time and various
environmental conditions. Regarding fruit size, pulse thickness, fruit weight, dry weight, shell
thickness, and sweet percentage after using green manure in 3 methods, it was found that there
was no statistical difference in the 3 methods.

5) An effect of the mixed formula organic fertilizer on the level of nutrient in soil, change
of an amount of nutrient, and longan yields. Organic fertilizer of farmers’ formula and mixed
formula fertilizer of The National Research Office were used. It was found that there was no
statistically significant difference between the two formulae in the provision of pH and an amount
of organic matter, potassium, calcium, magnesium, and copper. However, only an amount of
phosphorus, zine, and iron accumulated in soil was increased if the first formula was used. For
organic longan yields, it was found that the components of organic longan yields, i.e. the width,
length, height, pulse thickness, dry weight, fresh weight, shell thickness, and sweetness had no
statistically significant difference in all experiments.

6) An effect on types of soil, application of organic fertilizer for growth performance,
flowering, and yield giving. The RCBD experiment was planned. It consisted of 2 methods with 5

blocks (using organic fertilizer and using mixed-formula fertilizer of The National Research



Office. The experiment was divided into 2 sub-experiments: clay (lowland) and sandy loam
(upland). It was found that using organic fertilizer in the lowland where there was good orchard
management could make nutrient be very beneficial when compared with that of the highland. It
could be observed that an amount of nutrient in the lowland and the highland orchards were
almost the same but longan trees in the lowland orchards could better make use of nutrient.
Therefore, to get good yields of organic longan the farmers should properly manage soil and

water in their orchards aside from good fertilizer management.
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5190 M%)
sHnvesifuivan N P K
Tauuaninu 2.5-3 0.3-0.4 2-2.78
TauduiAe 2.2-3.5 0.5-0.65 3-3.41
Tavuduuag 2.35 0.5-0.6 2.5-28
2% 152 0.3-0.5 335
g 2-2.95 0.3-0.4 2.2-3
loios 2.2-29 0.3-0.4 2-2.5
fanu e 0.50.6 2.53
fsuay 1.5-2 0.05-0.1 0.5-1
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ya'ln 1.2-4.9 1.2-9.4 0.54.2
yany 22 5.2 1.6
yah 0.8-1.2 0.5-0.9 0.5-3.7
yaRem? 0.1-2.9 0.6-36.8 0.4-22
UAUANIEMN 4.1 37 2.3
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@131ah 7 sy uussine s luaudmiy ldduduuey liina (Menze! and Simpson, 1987)

o

F1A0 1113 #i IMINZ A ga
duvisuing (%) <10 1-3 >3.0
TuTanouluzdluasn womnn) <20 20-40 > 40
oaoia (un/nn.) <21 20-60 > 60
Tnunanan (uivnn.) <78 78-195 > 195
UARLEY (UA/NA.) < 1,200 1,200-2,000 > 2,000
Uundou (Un/NN.) <192 192-384 >384
AaBIY (UA/NN.) <250
AM A IWH (ms em™) < 0.4
Twidou (un/nn.) <390
NOURT (un/NA.) 0.3-10.0
FINLA (up/nn,) 2-15
waamile (un/nn.) 2-50
MAN (UA/AA.) 2-50
Tusou (up/nn.) 1.0-5.0
oglition (un/nn.) < 540

3 J r L3 w g '
3190 8 VS qemis ludaumenvesnad lewugoas tussognaun

(aufin, 2539* dyGY, 2538%)

AIUANYYDIND
5170113 =
nldenna iHo man
Tulasiou %) 1.06*  088* 078 076 1.11 1.02
Woawoia (%) 0.09 0.09 0.15 0.13 0.15 0.14
Tnunedoy (%) 0.67 0.45 111 1.39 0.53 0.31
UARLBOY (%) 1.41 1.67 0.07 0.08 0.14 0.14
nuntisoy (%) 0.15 0.22 0.05 0.07 0.06 0.03
mén (un/nn.) 56.50 25.90 168.00
UuINHe (UA/An.) 49.60 5.90 14.10
qInz@ (ua/mnn.) 10.70 8.50 18.40

NDILNAS (UN/ND.) 6.10 7.80 8.60
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Apanglunizaugaisesiilszantnmgega lumsmuils ununanda (03gns, 2546) NIl
= o a ) = = oo &
nmilszdiundugauauysalvesduiy ansnlsziiulalasmsBnszian Faffnasg

P = =
'El'lﬂ'li?ll?‘i‘lﬂ:ﬁﬁﬂﬂluﬂuuﬂﬂﬁiuﬂ'ﬁ’li?‘l g

m3am 9 S namge sz auludung li @gnsur nagaue, 2544)

51O IN1S ffimnzay
auilunsa f19(pH) 5.5-6.5
UNTHIAG (%) 2.0-3.0
oadase( P) (ur/nn.) 35-60
THuma@ou(K) (Un/mnn.) 100-120
UAIAYN( Ca) (UN/NA.) 800-1500
sunTEU( Mg) (WAMN.) 250-450
Man(Fe) (UAMON.) 60-70
danza( Zn) (MA/HA.) 3-15
noduaI( Cu) (Unmn.) 3-5
Tuseu(B) (ua/nn.) 4-6
MM (Mn) (N0/AR.) 20-60
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ma1d 10 Bunasgoimsimnzaylulud le@Emnasg ) @nawn uazaug, 2544)

51901113 Mtz
Tulnsoum) ©) 1.88-2.42
Hoanosa(w) 0.12-0.22
Twamaion(%) 1.27-1.88
uAAEUNNN/AA) 0.88-2.16
HUNTLTUN(IA/NN) 0.20.0.31
maAnn/nn) 68.11-86.99
dangaun/nn) 16.99-24.29
NBUAANN/AN) 16.32-18.45
HaIMIHaAn/AN) 47.00-80.46
Tusoun/mnn) 22.30-45.58

v o d
pIMImsdanissigemsal leluszuudunid

Tuudazddud ledesmssigemnsie 19l unmsiss aiy Tauaz 1¥wanaa lao
lumsuansoluunazgadudilorzdssmaemisio 1 lunsini guan Tavaz Idwandn

uaaalumsnead 11

qi d.. & T )
M3 11 Finasgemsnd leldluumasszuzmsuangely gnsu uazaz, 2544)

WSnusmens
VUIANTINUENAST) Tulasiou oavesa  Tnunadou
(NF1/A) (n3y) (N3)
1 6 0.5 38
2 117 0.9 7.3
3 28.3 2.3 17.7
4 55.3 44 34.6
5 96.4 7.7 60.3
6 156.5 12.5 97.8

7 241.4 19.3 150.9
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3 o VA = o = =t 3 ¥ o
AMTnuNY? s1gemisivatidengade lidunania uaslinav dSnungeimsludu

annslfazdesdminvianis@umaumudmguds ) FafSuasigomsngayde’y

fMuwanand1le 1 olaniuuaasluaisnem 12

maa 12 Snasigeisiunadlo 1 an. (@gniul uazame, 2544)

PHunanfa lilfusaxan

510913 o
. amvinmananaile 1 an.)

TuTasou (g) 371
Woanesa(g) 0.42
Tnunandou(e) 373
URRIFYL(E) 1.53
nuntliduu(g) 0.26
m?m(mg) 20.51
d9ned(mg) 4.43
NDIA(mg) 3.35
HyIN I a(mg) 15.12

& o o o L] a
Fannmaanszilinusmemishlslumsuande lunaslinumgemsy

grdellfumandn gnu uazamy (2544) Tadmunadiinamaemsudnnd: leldluseu
Ydsaasluniarem 13

a9 13 500 TuTnsiou Wearesauas ITwunadouina lo1s 1 luseu 13

VAN I Tulasion voavle¥w Tnunaidou
(UA5) (hFunedhn) (MSuRBAY) (MFunBAL)
1-3 40-80 4-10 35-70
35 220-350 25-40 200-300
5-7 550-1000 70-120 500-900

7-9 1500-2500 200-300 1300-2000
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W Tnunmdon unadeon wunilidoy Fanzd nowae min uazuuemile TS nuezaw
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5197 39 Finasmerslulud lefeunisnanes

Wurasgemisluludile

A0t
- N P K Ca Mg Zn Fe Mn Cu
WY
........................... O o oo M ceerreneeeee MEKE
Tudly 1.52 0.25 0.83 0.71 0.14 23 62 11 7.20

- s v a Ad a v
WBmnasgeimsludundamslidedunsariinaie
= ¢ a = ; @
ran1suns1ziliuiasigemisluduiiszduaaiudn 0 - 15 uag 1530
= [ P~ a o =Y S as a r4] & o 1 ==
ruRAssEss e wanaad loBunsd ndennvias ldieunidlunaaznssuds uaa

[ . »
S Idumsalaounilassimemsiudu ldwanisAnyueas 13 umse 40 dal

dl = s [y 1 =
113N 40 1Buus oy Tudy nasnms ldilonaaznssuds

U501 IuAUnBuNINARBa

EEIEL: pH  OM N P K Ca Mg Zn Fe Mn Cu
........... s L Ao N mke .. S BN
0-15 cm
Tai194]e 640" 110 006 82" 276 1344 224 15" 253 21¥ 554
Tayafemy 660" 108 005 1310 268 155" 248 10" 341 16" 404"
lalalal 703 106 005 104° 296 1,636 218 7 252° 29° 346
LSD 0.05 044 ns ns 29 nms 194 ns 483 030 1058 1.6l
% CV 292 973 938 1223 1027 567 1256 2015 477 21.12 1636
15-30cm
Lildlle 681 035 002 28 27 1498 240 899 136" 40  1.83
layafama 672 031" 002 24® 33 1554 240 522 102" 44 148
Talalaluy 701 0377 o002 145 58 1602 232 536 173 31 192
8D 0.05 ns ns ns 10.58 ns ns ns ns 0.43 ns ns
% CV 393 2348 2371 2143 4284 464 1059 3499 1387 4467 15.55

Mg : 1fisumsunuadeTauTE Least Significant Difference (LSD)
w oW o =y o @ da @ =l (-1 ] ar an
aenusimieunulunediniiferduneais uisnuunnarsnunsada

ns = 1UDANUUANAIIUNNARA
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=2 A o 2 o v ¥ &
PINMIANYIND IS ZAVALEAN 0 - 15 irudmas n1s19yaments Talalun
A Iy ar o w a1 ra Vo a s o Y -
wiauinsenaludmivnanesn ludnml$imgdunid Wnuduniving Twunm@on woy
= = a reg 1 o aa o £ e 1 b
nuniaoy fozauludulilanueanaisdunmaadd TeolFmadunseiagoglunusing

i w 4 a 1 L4 = o
MIAY 1.06 - 1.10 % lenBoniisuduaininsgriuanvgauauyssvesauna il
v

a @ 0 o . = . v o d v o Iy
yuzRiuAIn Ml nIa - a3 (pH) vesdueylussAuilunsaaniios — Wunaie vl

]
= =

" o 1 = 3
s ldTaTa luviagailten pit vesdugaau (7.03) sl uaunadouiifS ez oy

[l
= s =)

Tuaugagaiing 1,636 mg kg’ uanalsfudunssuIsounasniisdianmeads luvued

Qs = [ oo o 4 =] @ = [
PIum §9027 Man  LUNUTENUALNDILAY ﬁﬂ?mmaﬂaamnmmﬁamwﬂmunaumi

1 b

o ad o =
nanes TavnislayadennfSuangeadadafidluilsz Towni dwned mdnuaz

a

nonl ganga dwmiudimanigemisiasaulufuyieszaunudn 15 - 30 (ruAmas

9

- D < 1 ' w o o Y ] r
wuNAUNAINuIY n3a - @19 (pH) agluszauiilunsaaniies - unaralaunisia
< o o 5t Y = ar i =2
TaTalunazdanesildn pH uazSuawnaidon Tudugenge Tuvaz@erduinnuan
Qs [] 1 [ 5 4 9 = = = =
A3na12 WU layanen uaz TaTalun THSua Tnunaden uaaion uunilmon

densd wwamiiauaznoauas dydusy luay lulnnuuana1aiuneada

o { o o ~ o ar 1 '
M3 41 Fnasmemishazaniulud ledunie ndnsladlonssuiseng

Prnangeimslulodly

N53475 N P K Ca Mg Zn Fe Mn Cu

Taila 156 028 08 137 014 23 57T 15 56l
layarenn 158 025 085 080 014 23 67 15 893

Talalalus 155 024 08 073 015 24 65 13 562

LSD ns ns ns ns ns ns ns ns 2.85

CV% 486 1567 513 4033 21.61 6.67 9.8 2305 1872

nuome : euhousunelneTs Least Significant Difference (LSD)
Ao nysnmdoufulursdmiBoriuuaesty ludanuuanaadunsada

ns = NATIULENANAUNIEDA
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d & o o A4 ! o o w 4l A tH A A a ¥
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as d' 1.4 1 4 by 4’{ [ d‘ 1 ar [ = aa 4‘
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iWeutudmiuias layadamauay ldlalalus

: &
314 42 uﬂﬂwmﬁwaua:ﬂ’meuwmmﬂm"lu

B VUAKE (BU.) ANUNUIVOUUB
TINAaod 5
1173 AN g@ (HU)
Taldrie 234" 2.67° 232" 6.09"
ldyadiann 2.59% 287 2.49° 5.16"
lalalalus 240" 265 2.34° 483"
LSD (0.05) 0.14 0.19 0.14 0.49
CV (%) 8.97 10.34 9.42 14.3

WU : 1WTeuRoua 1R 0o 1ALT Least Significant Difference (LSD)
a  ar = -~ as ar o o =2 1£4 [ - aa
aranysnmeudulusedinifurduneais lulianuuanasiunieada

ns = UIANUUARAIAUN DA
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d o A4 o @ o Ao Y4 o oo
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M3197 43 taanihmiinHaute Kaaa anyviveAsnuazaN MY

=z HU.HATa uu.uﬁa ﬂ’J’IIJH"lJ']‘U?NLﬂﬁﬂﬂ AITUHITUY
TINA[DY N »
(n3y) (n31) . {%)
Tulwi]e 9.07° 232 0.98° 16.36"
Tayamenn 10.83" 2.78 1.13° 19.11°
lalalalun 9.16" 2.66 1.12° 20.42°
LSD (0.05) 1.66 ns 0.12 1.46

CV (%) 26.7 31.59 17.56 12.24
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Y
Yo7 17
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o - e o @ 4 e ! a ar L1
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o 1 =1 &2 [ 1w a oY 1 @ e
Amnlu n3A - A1 (pH) lunaededeesMiny 7.33 - 7.39 Buniviageylusydun
' a a ¥ ' @ A & . o
mngenasmaIyi laves Winalszinm 1.42 % dusgemisdrduqde neglunms
a o @ 3 o 1 o a a a a s v =
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= e - o -] * =S A A Y4 = o
UITUU94 Jongtae (2010) AvUNMANUTIUNIAAIIUDIAUARRULDL M 1 juBunI o
s =] = = - s v cf| o @ o [
wdanninunenanaaluneualng (Onion) aaninin 67 Wues Tasdiunimslaya
#1901 Talalu vielutinislddlodunsd wwliSuim Bunsedag  Tnunodow uns

o o N =) 1 s o & 3 b d ¥
wunili@oy azauludulufinnuuandrenumaada windenldyadienes Inliumyes
o A d ar = 1 ]
Woaresaniluils: Toand daned uag nowasazauludugeniimsleialalun uadiiins

da = = [ o o i [ 1 = =
1 TaTa lunsmauundu livisldaadosuilunauiuszasi1¥a pH vosduuinuls

¥ o

J = = = = ' 1 iy o
aud logevunn@uuaziifSnauaadourauluaugeendiwoasn1snaldmnemsid
auq ldunulay adn (2553) namnmInianuduRuivesmsrzauuandonluay

& ' & a a5 o = X g o ¥ o =
gaznrwua1 Weluauddsaunadanuuinauneni 19 lulua ledanisasey

2 X Vv o w o A 4 W
uAaFEuR LA IUR oAU dmsuilSunasqomsnasanluaunszauawan 15 - 30

=1 T " =1 = o = 4 = Qa/ =

UALNS WA pH Smdunisdag  Inuno@oy uaa@ey  uuniden densd
P a v o o = Fy 7 r o

wyania wag noauad nasayludusremsinuinearanaadi o Tulianuuanaisiunis

ana

msifaeumanBinasigemsluny
4 < a a ad P ’ o
msanyImsnldeuudanBnasigomislulud ledunidnun $raneum

o = = a ! d =
ATTINANDA 1‘1]?111{]1]'1]?111‘(1& "luiﬂmu Tmmmwu LARKEHY (L DU EN IHan i uaniue

+
S A

1 [ ; L] Ll - [ at L
uaz NEIAY oY IusATMN AN Uhvadoarosa was dined RS aazauey
TuszaumuzaudoMeuiumuInsg v (gnsulozane, 2544) uanevasnnni laily
=y ooy a1 o o = o o' 2 5 o ¥
gun3tAnITuIEa1e nangemishiazayluludloduni sl namuiuanies

= " ar ' A dyw =] 1 [ g/ d A 1) '
nnEuAgIneeg luszaud uenanidmusniins ldayasiann Talalui vieludinisia
= = o ] =] ! a S ] o o
touriges ISmnusmemsazauiuludlolifiawuanasdumaada Tugranune,
= a = w o «
wanan lay Chen (1997) IdvnsAnyiimseiilSuimsige s luiugin 95 (Fen Kun)
o P e v o aw 1 & o ¥ 1
gazuui N szezimanzaudmsuiualegely Aeszezeenaaniasiiuldzensn lal
= E'4 " o = ] ' = = ] i
Ansizvuazagln Bnungemsimoaned mivlufendsl Tulasnueglusae 1.47 -
1.79 % Woanoia 0.11 - 0.19 % InunaiTuy 0.89 - 1.77 % uaalFon 0.76 — 1.12 %
< < - -1 wr
BuAHIAEY 0.24 — 0.47 % tWAN 100 — 120 mgkg | UNIAINA 200 - 300 mg kg d9NZH 20 - 29

mgkg 1A NOIUAIT 15— 20 mg kg
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[ 2z s X A = w e a e Y o o o
apauanunNIYsuiB s Iwlosuiud leniinis 191 edunid Ty Choo and
Ketsa (1991) na1yiaud o I mandagendst TuInsmugena 1.7% Woawesa 0.12 - 0,20

< 1 ] 1 te o duo a r o
% suniliFon 0.2 - 0.30 % damsIigouquin lduwusnvlSuanonda uandssaulvey
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) ¥ ¥ .
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= d' |2} o',r I 2 r r =
pansInt 1.4 waveamslinvnszgadnduileNvaaasszdusinemisluau ms

whsuasSinasigeimsiuly vazmslinandadly

=4 3) & o 4o 1 w =
NamMsAnYInans 1FRsaszgan 1l uijonsanaeszAus19e1M15 IHAY A1
wWasundaslFurasigomisuly uaznisdwandadile eunsaaginanisnaass
fano a3l

HBnasiaemsiuduneumssnaasy
deRnsanBuangoms luRuneunsnaaofiszauAITLan 0 ~ 15 uaz 15
a ° a e = Vo
—30 udwas luaaud ledunidveanyaing (11ou0) uaas13lumsed 45 wudi an
[ ' t o = v v o3 4 ¢
anuwilunsaa1e (pH) sgluszaunmutzan laveyluszaunilunsaaniion - nan

L=y =} a 1

o o r oo = ;’, 1 5] e ! =1
sunsvdageglussduduning 1.20%  TuAuruuu etre lsnauuTnuwuiniinanes
Aana1ndenaililimusige s luaugaleommwi eaweia Inunaion uaaiduy
unniidon 3au llfangusigemadiy el sufoununuins gIuves ensul uaz AN
& P ¢ o s a = o ar ) P
(2548) Fa91nn3 AT wRdanBn 1 e Buvsedag Heareda Tnunadon uaatioy

¥ ¥ a
waz wn ey Il nmazayludusuuumnnnnauyuais

meh 45 Snasge s luau neuns ldadjoudaznssuds

ANaAn OM N P K Ca Mg 2Zn Fe Mn Cu
pH
), W AW ..o M fig ko AT, G

0-15 6.75 120 006 156 439 2566 324 964 319 580 6.57
15-30 650 1.12 0.06 18 52 23%0 299 1296 324 672 6385

Pinasmermisluludmlaneunisnaness

Hnungemishazaninlud leneunrsnaasuaaslunisiei 46 wuiuile
#nsamSnasmomsymsgluly wu lulasou Twuvadon unamwe way uuniidoy

' 1 s oo W T o = d =
wuheglunasilnd demesnnFnugasigluly wu dansd vowms manuaz wamila
a1 o 1 d a 2 2 a w oA ' =
neglunumidesniunusilsng alliBnaunqomislududdinaselSuiusigemish
= oA 1 d

azanluly mnluduiiBuvesigemisatsgge lunezlivur uazausmernnsgs
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3197 46 Fuaswe s uludilo neunslaijouaasnssnis

WBanasmemsiuludile

AIDU1INY N P K Ca Mg Zn Fe Mn Cu
........................... SO 4 SN - SRR ...
lude 157 178 197 579 575 266 46 15 906

Rnusmermnsluaundimslitfenyaamenisuisang

o o aaa = o A PVe H A ' o
wams IR IgHaauiamaniivesduiie laivienraaluuaaznisuds lay
] = =1 - =Y o A 1
masanyimsnldeulassgesluszsznuinuronaad lo uaas 13 luaaeh amun
fiszaunudn 0 - 15 wumwas Buasgemsuaazdailsnaesaady lusasn
9+ & :’z -1 o Ya a1 =] A § o Y 2 a1 W a [}

msigijeRaaans 3 nasudsezm Iaulinmnuiluasamuiwandesidomouduauney
gy T T a o 2o ] &
MInaaslszutm 6,03 - 6.20 uan lulanuuandsnumeata uenuinidimuimalgnes

& o o a ' o [
uaaaznsilgnoasuiluioisaavsinaldns suvesaud lodfinasine sy
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Yszlomifnun msdgndaduda lanavdhuijvivaaz IS uangeadeSaias auay
TuRugaiqamdlszuin 42 mg kg Tuvnzids o lufinas 193eAvanaz I8 uuamila
a a \ s ’ LA ) aaw o W e & o d +| N
azauluAugingauananuesiisddgnadatuisunimslgnaaduiiuijonsda
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o d'l =4 o ad.é'l 4 -] « o =
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umamiaiazruludu nsdgniiunsazaimaz S uasiaomsananlulinnw
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¢: = ar 4 P-1 3§/ oy
19191 47 YT uusgems luan vaams [4ijoRsaanionssuiseaeg

unusigemsludy
A553% pH OM N P K Ca Mg Zn Fe Mn Cu
........ % e N NN e ). SRSV RTINS, . .............

AMUAN 0 - 15 cm

Lian 620 133 0068 20" 381 1989 320 267 218 43 3.7

ﬂgﬂ:‘i"mﬂq 6.11 1.22 0.061 38 384 2,189 338 3.12 272 36 4.09

:
& a b

ﬂgﬂﬂ']ﬁﬁ 6.03 122 0060 42 399 2,022 313 249 297 22 4.76

LSD ns ns ns 12.06 ns ns ns ns ns 14.84 ns

% cv 377 1238 12.82 1455 38.05 6.83 493 3731 2216 1927 15.01

ANNAN 15 - 30 cm

b

Tign 591 124 0062 496 122" 1,748" 264 263 400 30" 593

b

Ugnaauas 552 127 0063 554 151° 1803° 255 223 299 63 462

a ab ab

Ugnaidn 594 128 0064 604 271" 2,008° 293 247 327 42° 5.1

LSD ns ns ns ns 72.48 235 ns ns ns 2198 1.12

% cv 10.08 17.16 10.84 3634 1764 560 6.61 1415 1795 21.55 948

ninomg - nisueununds 1nv7T Least Significant Difference (LSD)
fFsnusnmiteuiulusedniiferduuaad ufinnuuenaradunada

ns = lUNAMNEANAIAUNAGA

o r =) =, T
WHanasipemisluludly ndsmslidenvaanionssniseieg
A a = A & o P = = [Y
Wennsadinasigemsluludiensszeznaufumnosinandainouny
= ] ] ol [ 5 F=y=§ e
wasgulsuangoimis lulud lodmsulszndalne wua ve 3 nssuds lulinnw
] [-¥] oy d' L} [:2 5 dy #‘ =y
uananfunaaavesfinusgemisiazavegluludile Meililennsanfinusig
1 o 1 as 1 = F=) - A =
pvrshavanlulud lounazan v Twima@ey unaides uuniiFoy van uuanmilea uas
1A ;. T :fq' = A o qs d.d'. ] Y n:i
veua wuhiYsuaminIunanimuzay Tnsaeavea uasdanzdnegluszaun
mnzgau TaonisuTs liinsledoivaalassnmdres IfSunasigemsazaniulugs

T & & o d
nmslddumueraduiuijonvaa
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a31fl 48 Wuasigemvs lulud v wasmsldfeRsandnisnToae

Ynusgamstuludle

N35U7B N P K Ca Mg Zn Fe Mn Cu
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