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ABSTRACT: Highland agriculture is currently facing a problem of low productivity, which may be a result of
recommendation of agronomic practices that is unsuitable for the growth of a certain plant in the given
environmental factors. To address this problem, the objective of this research was to study the relationship between
environmental factors and growth of Lychee (Litchi chinensis Sonn.) planted in the Farmland Readjustment Area in
Doi Suthep - Pui National Park, Chiang Mai Province. Twenty plots of a 1 rai (40 mx40 m) were setup within different
Lychee planting areas of Doi Suthep — Pui. In addition, the environmental factors, topographic factors, and soil
properties were collected and analyzed to elucidate the relationship between these factors and Lychee growth
parameters. The results showed that Lychee growth parameters differed among different environmental factors,
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particularly biomass, which was significantly different. Among the different environmental factors associated with
Lychee biomass, it was found that elevation, distance from natural water reservoir, and slope of the area were most
related with Lychee biomass. This is consistent with the analysis to identify factors affecting Lychee biomass. It
indicated that an elevation more than 900 m a.s.l. and distance from natural water reservoir of more than 0.4 km
had positive effect on Lychee biomass, while soil particle that consist of more than 40% clay had negative effect
on Lychee biomass. The results of this research may be useful for improving efficiency of agronomic practices for
Lychee plantation in Northern Thailand.

Keywords: agronomic practices; farmland readjustment area; biomass; multivariate analysis for agricultural system
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Figure 1 Sample plots of Lychee plantation in the Doi Suthep-Pui National Park, Chiang Mai province
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s1esu IWaunsnuguuuures Plbumrung et al. (2008) lngiiguauniseie

Ws = 0.8712 log D2 H-1.5735, (1)

Wb = 0.8023 log D2 H-1.7695, 2

WL = 1.2113 log D2 H-2.5229 (3)
o Ws fio 1aTnmuesdidu Wb fie tnatinmeedis WL fle inadanimueslu

aTesRUIAe Kavaes (D+H2H(3)

3.2 MIVAFOUATHUANGIWBWIAAILLN WIAAINES kazanatnwluwiasiuasEdsia - Tinswidoyaiuy Kruskal
Wallis Test fiszuamaudesiu 95% ¢elusunsu R version 3.3.1

33 yhimsiessinnudiiusseninanatinmndluwiazulasiuladedwndodluuUasinegns feisiames
As¥ATUTY (Ordination analysis) lagldn1571As18%8LUY Canonical correspondence analysis (CCA) 280151975
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wanwaeuls (), x5 = wralsuiiuaniasuld (Ca), x6 = USuaueumadumsne (Sand), x7 = Usunaeynaduwmiles (Clay), x8 =

AMERINSEAUMgaUIUNGN (ele), X9 = fiAnTuana (Asp), x10= AnEaatu (slp), x11 = Seezvineanadmivian (dis_strem)
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wUasdr5meanidu 3 nqu uazviinIIMAgeUMEIBNS Kruskal Wallis Test Wiomanuuansisvesfeyanisiasayfiulans 3

o

1% v

AIRUNUIIANle ANES Trnuuandteensliifed1fty (p>0.05) witiadinmsaudanuwanaed1eiitud1Ayng

MUY 9 AunsRSRUladIUNTATANNIRTINNTLANA19TY Y19TB1aLARN

ahi (p<0.05) (Table 1) wiuls
Jadedaandenunsusenis Aldvsnailiinanuuand1sdeiu Jahludnsiiessinsdndiduamuainuduiusues

Jadauandey

Table 1 Analysis of variance using Kruskal-Wallis method of different data characteristics of Lychee based on

elevation level

Elevation (m asl.) DBH (cm) Total height (m) Biomass (ton/rai)
< 700 14.43 + 0.20 109 +15 0.71 +0.03°

701 - 900 1580 = 2.13 9.8+ 13 0.66 + 0.12 °
>901 16.14 + 1.63 9.7+09 1.47 £ 0.56 °
Kruskal-Wallis Test 1.02™ 1.65™ 8.84*

P-value >0.05 >0.05 <0.05

Values are mean of three replicates + standard errors
Means within the same column followed by the same letter are not significantly different at P< 0.05
DBH = Diameter at Breast Height

ns = non significantly different, * = p<0.05

2. msdasduanaduiusvesieduindeuiiinadensissaiivTnvoshud
HaN1TIATIERNITIRa R uInaTan s lunUasdsadie3Ens CCA wuindlen Eigenvalues 283 wnuil 1 (Axis 1)
WU 2 (Axis 2) waznu 3 (Axis 3) WiNAU 0.53, 0.37 kag 0.25 ANUANSU ANMIUENAUNUSUBY Pearson Correlation S¥13N4
Hadvaandouturialiegluszdugdluunu 1 (Axis 1) fidn 0. 93 wazunu 2 (Axis 2) fiAn 0.83 Fofunsldnamsiinsed
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34A57% Monte Carlo permutation test wudn tadudwandey 11 Jadedreiu ﬁmam'amsLaﬁzyLauimaaéyu%‘luﬁuﬁqmmu
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n3n-AsesR (pH) Sanuduiuddenisiasauiivlaluulasdsad 6,7, 8,9, 10, 13, 14, 15, 16, 17, 18, 19 wag 20 34l
wafanmiaded 0.64:0.10 ton/rai Ineiianun LﬂuﬁuﬁﬁﬁmmgqmﬂisﬁuﬁmzLaﬁiwd’m 500-800 wns AUIuaueUNIA
uedumileannninsesas 40 yauwlasdr59 Aenudunsa-aadunsageu pH = 5 wardauilndunasisunaitud
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Junuihereutsiu wazngud 3 Group 3) Wunquindudasysieyndadelngegelifidedd
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lUewlasd1sai 1, 4 uay 5 Failuna¥inimaden 1.05+0.33 ton/rai Weofiarsaundadedauindeulagianizainugeann
seaudmganuInduwdasdrsiafinszangluiiud 800-1,100 w5 waziilafu (soil texture) AoUsuaeyniAvuIANIIE
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nsszuien lneanziidenuiidueunavuiefuuideinin Fahlisnsin1sguingsnsinisszuieia Hadaud
o v a a 2 Ao & & a da a a . 2 & Adda |a

Lvm1::a:ummumiwmmu‘lmmam 34ﬂLUouumumﬂsmmaqmﬂﬂummﬂmwLL{]ﬂ (silt) wagnndununnuuInI

auAIATUIAAUMTEININARIAIaIATUNOALAITIN DI IEABN1TIE U TALUNUT (Batten et al,1994; Kumar et al,,

2017)

CCA2
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dis_strem
silk
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CCA1
Figure 2 The relationship between the Lychee biomass and the environmental factors based on canonical

correspondence analysis, CCA

3.ms5zyladeuindauiniinasenisiasyiavlnvesaul

NANNTIATIENANUFURUSTENINUIBTINNAUTITELINLINRBL AI8LUUIIRDUTWAUN U (Generalized linear

o w

model, GLM) U719 8311909 Uasi 1981991081198 n (dis_sterm) daaudunusi¥svineg1sdivdiAgyoe19ds

(p<0.001) AUKNAKANNIATININVDIAUT LWRALITUTEAUANINGIIINTEAUNZIAUIUNAN (ele) NTANNFNTUSTIUINDENS

fieddyn1eada (p<0.05) agslsinunuinuiunaeynefumie) wazauaiaduiimuduiusiBauiunandnuia

Finwegeiitudfgyeada (p<0.05) (Table 2) MsiAnuduiusBEUivAIaItuRe TulvgnlinisiissAuauaia

v v

Fuitenun (@svay) Feduiusiunisseuisinvesiuilgn Mellnan1s@nwaonnaeeiun1sinsIesinsdnaidu
Anuduiusreuadininlagdsnng CCA 419 uansbiiuinnisiingUgnaudluiiuiigs inslnaunani wasdanuain

Funeaumsuwilinandnuiatinngendiiunay eaenuauaudisuisdulagianzeged wiinueyninvuiai

a a

wilganfiunenvdmanensasyiulaiantosas (Guay wazAne, 2563; Batten et al,1994; Menzel,2002; Kumar et al.,

o

¥ v v
a o

2017) Mefnsaigivlnvesduitudamiuduiuslnensd on1sasremiadininmilefufu (Above ground biomass)
(Pibumrung et al., 2008) FswnatanwluluununtudsasulrinsiinUszansnmnssgyivlnuanisasanananly

NMMNTINVBIAUTINEATS (Goswami et al., 2013; Naik et al., 2018)
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nsduaiunswansaludagtunazeunandsmslinnuddgydudadowndeuiilufimun (Limited factor)
el dnandnvesiuiogaiuszansnm wartsann1sdnnismng 4 vesnuains Hedsaaadunisugnitvssezeniiduls
wadusiluiiuiissuuinafiuiigumunisugniitlidaion (Monocropping system) Bntouils lannliinadusudand
goufldwtefiuiiuiitgnlufiuiiyngnihansaenadestumsituswosiiufivnluiuifieisdedidutaeluniseysntdu
uazthldFndnldifonsinumsnasudu 1 (@159 uazaz 2562; Rerkasem et al,, 2009; Naik et al., 2018) 1fun13Ugnivels

Bademiseszuuldidouans (Shifting cultivation) (Yimyam et al, 2016) iugiu

Table 2 GLM analysis of the relationships between biomass (ton/rai) and environmental factors are model regression

coefficients. The coefficients with the lowest AIC were selected

Environmental factor Coefficients P-value
Elevation (ele)

0.0014051 0.021142 *
(>900 m asl.)
Distance to streams (dis strem)

N 0.0005338 0.000727 ***

(~0.4-1.3 km)
Clay texture (clay)

-0.0539434 0.015059 *
(> 40%)
Slope (slp)

-0.0197431 0.047083 *

(13-28 %)
* = p<0.05, ** = p<0.01, *** = p<0.001
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