UNANED

mMmedeuIEMsianssmemnsiminzandmiussiaf inutlymenia
domeluwandn Tuanunwmsnsiuiigudwaunlassnsnaaszumiedy 0.8 LM
warguéiannlassnsvanevuendim o.wiony w.dedlymi Nuwunmnasiuydsauysal
(CRD) $1wau 3 N353 Ao nIsusd 1 msdan1siunaronuiBinemnins nssudsi 2 ms
JansfiuuaremuAlinseiauwarysinasinemsianluiunandn nssuisi 3 ns
InsfuasemuAiinssinuseiinusanmsiaaluiunandnauasinisideuuy
deep root fertilization s nvafuduiineyasinemsluiu wa wandn nsiine1nts
AnUnAveINandy WU e uUameassdn il Tunss TofuiiguswannTasinsuma
wavu e SEusyiseglussiulunansiiagy Susdlduuiitanasultiosndn 800
ppm agllisusivspintafivanya dunlamaassgueRmialasansvalmuensiy fu
finmifunse ugeiiupaidoufiuanudouls 9gluYa9 927-999 ppr s nIuUameaesly
wuwguawamw'iﬂsan'lwmqmvmwmumu HAYDINTIITHBAIITITUIR e IS Tuly
fu Wasmaapslumuinuasnsluiufigudvmunlassmsuanass Uit wedud A
Anifhuagatunedund aendund danadauduvedlulasiou Tnivadey egluseaud
ey wnﬂwauiulwmnm’lﬁmﬁmﬂmmsm (55387 1) ogluszduiisn
NN AN uﬂm'ﬁum_,'_ 3

e

waue s oLanie

iluly oyl usziudinindiivunyas

: niins W ysmuiifinmsdansth
yausen f?'mmmmzmmaﬂvmhiuﬁumrﬁwaawmuhmaq'lu-ts'mﬂ iiisane
Tnenslaydyase 0353359 2 uas 3) Suualilie S duduveundn nesunsuay
! ; 1 W . + ot
Wiaululufiehgetu douutismegpilugudimunlassnisvasemendon. auwsients yy
Seavauweua assanawud frnudidursetulnniou nmadeusesuundifely
) Vot T - w8 . |
Tveglusziuomnzan willruduiuvesqueadenluly eglussdusnindianzay
dmiumuiutuvessgenslusa auwedud fudnid wuih mmsdanisen
83 ANIIIET 2 wax 3 Tuwnliwhirwduduvesuniifen uarqasislunadisvey
) ) - & @ e oo o 8§ &
25-35 uvawenuiu IngeliudislSsuiisuiuisinumsns uaenssuisi 2 duunlduviala
v v - P~ & = o o o W
AILUNTUYRY uAaidey wuntiden win weniia vewaslunaiflony 55-65 Fundsaen
= 1 & 4 = v o I3 a ¢ o
U lengetudisiisuiieuiuiBinemsns muwnedung aenduni msdanissmesany
-ﬂA =i s o L ar
N3N 2 waw 3 duwlinilviong ueai@en wund@suuasvesundlunassey 25-35 Sy

) ' aca - w oo P~ v e
HwaInanuIu q@ﬂ']']n'i'ili'}ﬁ'n 1n Llﬂzﬂ']iilﬂﬂ"l'iﬁ'lﬂf]'lm'iﬂ'mﬂ?iﬂ']ﬁ'ﬂ 2uay 3 1JLLU'JT‘U§J'V!"I



Wiswuaaiden uunfiden wnila veswawasluseulunaiiszoy 55-65 Sundwonuu ge
NnssEA 1 msdanistenuiSveanunsng dulugudiannlasinsvatsmend iy ay
weondy yyFes madansdemunssidsi 2 war 3 viluunili@enlunaszes 25-35 3y
fegeandmuisinumsns uazn1sdanstemunssuisd 2 uay 3 mlianududures
uweaeulunaiiszey 55-65 Fundsmenuruannninssuisi finsdanisdenuisues
INWAINT duFIULELA 235wIa Aeiduturessmeslunatisses 25-35 Ju ndanen
U wuhinuintures lulpsiou weaneda Inuvnaden uea@ou liwnnsetu usiiszoy
55-65 Jundwnenuu msdenTEtEmgnssiion 2uay 3 vildemduduvesra@enluna
A
dwiveaituvesine s usasand i i iurewnadeyly
nandnaasfc s sAnUnATvinardndeve Tasamiinududulunandnsig
uwnlidzivgnsideniogania lae aauuneduni sendundnsdanisdeniumuis
inesisazdiuSinamnaidon 0.052% Smiuvameasdu tyvasi duuedud sudni
i aquusionte ygyiSes wararuusuas 2550w Mo 3 nsndfasinaidenlunasy
w937 0,106-0.133%, 0.073-0.078% waw 0.056-0.074% MY UiknTsaAsh 2 uay 3
RN IUNS enduni denudnduvewnai@ealuluwarluraryindnasiiuuliily

TuniiiaTur udeafuw mmmﬁuﬂnw

'I.gi}aﬂ'ﬂu'i“ﬂ“n'liﬁ' RAUVDINA

swdwmaT s sasAuLAadsalunauazeINs AR s2eL e Taefiennis
Anundnielusialud mﬁﬁﬁﬁnﬁ“ LEN "iﬂmu%uﬁ'uqqmauam U 2562 Tawitanu
wedud fuduie §dnsdanisigatsemiustniiome wrndionsiaunddesunn
uenniimnuiuraraadontuse wuda Tunanosidn 2563 Tnnududuvesumraidey
lunageninunadeilunavesdmsuan2se2 nnsivdsyansianisiuuasoidosiu
vasanIIuIEnaass wuiTdulugarsiansAukarmsidemunssuisvonnsnsns
(N335 1) wiifunuArjeganinssiinslidemuaieseitutasBinusme s
Anlufunardn (n330357 2 way 3) sniiu auueduns aendund Afinslijemaludad
1139 wasinsiideneiutiosunn
msAnwudasiufansiismueadouiumssdrdulaglinusunsin
AFunAABY 4 NG Ao NIRAET 1 mauAm (control) n3ai3s7 2 Truck nutrient injection
Ca 0.5% N55U387 3 Truck nutrient injection Ca 1.0% WaLNsSUIFH 4 Truck nutrient
injection Ca  2.0% wui1 ulammasdluisaesituil mslismuaaideslagiBmsinzaiu
vilimududuveweadenluluiiszoy 5565 Funmdimenuiuganinnesiaiuay dams



WsgemslaeiSmaingliitinumediiu fanudululéfiasamsavilismemsiuly
avaululuwazmals Tﬂuﬁﬂanﬁnuzu”nﬁﬁ'ﬂﬂﬁﬁﬂnﬁ‘luﬂaﬁaam"ﬁ']ﬁshuu'masﬁﬁ'nuquwm
vasomstiesaudieldfuunaidonantu wisuilldsunududugs (2.09%) vilwAslu s
waznae JedesdinsAnmiassdivanududu Winauarsiinvesauaaidouiiarlvitusu
uzshufiudy Welimukanseuetruitagdudmmundululdlunsiuldnussdd
violisialy

nnmsveassaUldimsiuunaBeuuazqasinluiu (n55u3s9 2 way 3) Tuwdldy

Arzfuenududuressas . sty uarlunauzinalussegsngg saum
~ \

. \‘\)
e VeIOp ment \“5\‘\




Abstract

A study on nutrient management suitable for Nuan Kham mango on highland.
That found the problem of damage in mango fruit in the farmer's orchard, Phrabat Huai
Tom Royal Project Development Center, Li District, Lamphun Province, and Mok Cham
Royal Project Development Center, Mae Ai District, Chiang Mai Province.

A completely randomized controlled trial (CRD) consists of 3 treatments were
as follows,

Treatment 1: soil.and-fertilizer management according to farmer method.

Treatment’2: Soil.an@ fertilizer Marfagement based,on soil analysis and nutrient
in crop removal.

Treatmient 3: 5oil and fertilizer management based on soil\analysis and nutrient
in crop remQval. and deep root fertilization.

Thiexdata were collected as follows: soil nutrient, yield, ntitrient content in fruit,
and the occufrence of fruit abnormalities. The results showed that in the Phra Bat Huai
Tom | Royal Project Development Center. The soil is acidic. Organicmatter is moderate
to high, the calcium content exchanged was below the optimuny¥ange. The Mok Jam
Royal Project Development Center; The soil was acidi
was 927-999 ppm, which was
Tom Royal Project Development Center.

The effects of the treatment on the nutrient concentrations in the leaves were
found that the.expefifental ptots-in-the area. of Phrabaf”Huai Tom Royal Project

Development Center,:Mr. Santi ‘Funsingkham, and MrzChan Dok-In had the appropriate
nitrogen and potassium concentrations.The magnesium in the leaves of Treatment 1
was lower than optimal. The concentrations of phosphorus and calcium in leaves were
lower than the optimum range. Mr. Santi Tunsingkham, the calcium concentration in
leaves was higher than that of Mr. Chan Dok-in because it was an irrigation water
management. The boron concentration in the leaf was found that both experiment
plot contains sufficient boron in the range. Micronutrient fertilization (treatment 2 and
3) tends to increase iron concentrations. Copper and boron in the leaves are higher.
The experimental plots in the Mok Jam Royal Project Development Center, Mr.

Ekachai Boonruang, and Mr. Saeng Wan-Nuan found that the nitrogen, potassium, and



magnesium concentration in the leaves was at optimal levels. But the concentration
of calcium in the leaves below the optimum range.

For the concentration of nutrients in fruit after full bloom, Mr. Santi
Tunsingkham's experimental plot found that treatments 2 and 3 tended to increase
the concentration of magnesium. The micronutrients in the fruit 25-35 days after full
bloom were higher when compared with the farmer method. Treatment 2 (soil and
fertilizer management based on soil analysis and nutrient in crop removal) tended to
increase the concentration-of-catcium, masnesium, iron, manganese, copper in fruit
aged 55-65 days after fullcbloom "'was 'highér than tréatment 1. Mr. Chan Dok-in
experimental/plot, nutrient_management according 0 Soil and fertilizer management
based on/soit.analysisand nutrient in crop removal (teatmant 2 and 3) tend to
increasg/ caleiim,//magnesium, and copper in fruit 25-:35- days \after full bloom.
Treatment'2 tended to increase the concentration of calclum, magnesium, iron,
manganese, copper in mango fruit at 55-65 days after full bloom compared with the
farmer method.

At-the Mok Jam Royal Project Development Center, Mr. Ekachai Boonruang’s
experiment plot, treatment 2 and 3, magnesium in fruit at 25-35:day, after full bloom
was higherthan that of treatn 3, reatment 2 and 3 have resuilted in the calcium
concentrations in Mﬁfﬁ%mww oMy’ higher than treatment 1. For
Mr.  Saeng War-Nuan, nutrient concentrations in fruit at 25-35/days after full bloom
showed that the conheentration-of nitrogen; phosphdrus, potassium, calcium did not

differ, but at 55-65 days after fulldtoors: Fértilizer managément according to treatment
2 and 3 was higher calcium corncentrations.

For the concentration of nutrients in the mango yield. It was found that the
calcium concentration in the yield related to fruit abnormal disorder. The experimental
plots with low calcium concentrations in mango fruit were more likely to have
abnormal symptoms within mango yields than other experiments. Mr. Chan Dok In
experimental plots, calcium concentration in the fruit of the fertilizer management
according to treatment 1 and treatment 2 were 0.052% and 0.055% respectively, which
is lower than other experimental plots. While the experimental plots of Mr. Santi

Tunsingkham, Mr. Ekachai Boonruang, and Mr. Saeng WanNuan, the 3 treatments



contained calcium in the results. 0.106-0.133%, 0.073-0.078% and 0.056-0.074%
respectively. Although treatment 2 and 3 of the Mr. Chan Dok-In trial plots had calcium
concentrations in leaves and small fruit (25-35 The day after full bloom) tends to be
better, just like other experimental plots. But if the water is insufficient during the
development of fruit will cause low calcium in the fruit and there is an abnormality in
the yield. In 2020, mango fruit had anomalies within the fruit, the severity decreased
compared to the 2019 production season, with the Mr. Santi Tunsingkham’s trial plot,
which had adequate irrigation management;-had_very few symptoms. Besides, the
calcium concentration in‘ange fruft 'was fouing that TRthe 2020 production season,
the calcium concentfation in-the fruit was higher than, that\ef the 2019 production.
From collecting preliminary data on soil management.and-fertilizér for each treatment,
it was fourid-that’soil management and fertilization actording ta\farmers' methods
(treatment’?) had a higher cost of fertilizer than that of fertiliziig mathods according
to the analysis cost. Soil and nutrient content attached to the yield (treatment 2 and
3), except:for Mr. Chan Dok-In had a high price of foliar fertilizatiorand| there was very
little soittertilizer application.

Preliminary studies on calcium appm by truck injection. The study had 4
treatment methods; treatment 1; ¢ reatment 2 ;Truck nutrient injection of Ca
0.5%, treatment 3; Truck nmh% Ca 1.0%, and treatmentd ;Truck nutrient
injection Ce.2.0%

The resilts shawed that-both-ofexperimental plots. ncreasing calcium by truck
injection was increéased the calcjurm eoncentration-iirleaf at 55-65 days after full
bloom. It was possible to cause-Autrients-to-accumulate in the leaves and fruit. Mango
fruit yield was less abnormal than the previous year and had less symptom severity
with more calcium in the fruit. But the plant that received a high concentration (2.0%)
caused leaf burn and fruit falling. Therefore, additional studies on the concentration,
quantity, and type of calcium to be given to mango trees must be studied. To know
the effect more precisely on the possibility of putting it into practice or not.

From the experiment, it was concluded that the process of increasing calcium
and micronutrients fertilizer (treatments 2 and 3) tended to increase the calcium and

leaf micronutrient concentration as well as increase the calcium in mango fruit at



different stages. As well as increased calcium in the harvesting stage and causing the
yield abnormalities of the year 2020 to severely reduce the abnormal yield compared
with the 2019 production season, and therefore, soil and fertilizer management
methods are available to reduce the risk of abnormalities within mango yield by
improving acid soil Manage soil and fertilizers based on soil analysis and the number
of nutrients attached to the crop. Also, during the young fruit and fruit development,
the supply of easily soluble calcium such as calcium chloride and adequate water




