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Plants Diversity and Soil Characteristics in Home Gardens at Maesai Sub-district,

Rong Kwang District, Phrae Province
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ABSTRACT

Plants diversity and soil characteristic of home gardens in Maesai sub-district, Rong Kwang district,
Phrae province were studied in 15 home gardens. The ages of the studied home gardens ranged from 3 to
52 years. The sizes were mostly from 400 to 900 m®. In total, 121 species were recorded, of which 40.5 %
was composed of tree species, followed by shrub (28.1 %), herb and climber species (15.7 %). The largest
group of the uses was foods (32.2 %), ornamentals (24.8 %), fruits (22.3 %), other (7.4 %), building materials
and medicinal were 6.6 %. Seven species occurred commonly (more than 70 %) even in home gardens
where species numbers per garden were not high: Alpinia siamense(Kha) ,Acacia pennata (Cha-om),
Dimocarpus longan, Citrus aurantifolia, Mangifera indica, Annona squamosa and Citrus hystrix. Most of
soils in the home gardens were sandy to sandy clay loam. Both of surface and subsurface soils were slightly
acidic and rich in nutrient contents. The cation exchange sites of the soils were saturated with exchangeable
bases, predominated by Ca, resulting in the value of base saturation to exceed 100 %. In comparison with
other land uses. Home gardens could be characterized by high contents of nutrients throughout soil profile.
It is suggested that higher soil fertility down to subsoils could allow diverse plants with different rooting

depths to coexist within a relatively small area of home gardens.
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Figure 1 Study sites
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Table 1 Characteristic of Home Gardens at Mae Sai Sub-district

Characteristics Unit Mae sai (n=15) Phrae (n=60)°
Age year 17 (3-52) 15 (2-70)

Size m’ 806 (300-1600) 629 (100-3,600)
Elevation m 256 (220-298) 236 (166-628)
Slope % 1 (0-2) 5 (0-45)

Average and minimum and maximum values in parentheses
“ Lattirasuvan et al. (2010)

2. AMNNANURNLUDINT LUFIUNAILINY
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2010) lumaunansrasgand dszmAaulatiia wuaiuousinggnine 149-168 4ia (Kehlenbeck and
Maass, 2006)

AnwnuzrgLTinvesiva luaundarion dluldfeiusiu dwa fawindu 40.5 % uaz 28.1 % auansdu 1
&ugn uaZlifiond Senwiafu fe 15.7 % nquitaiwuile 1 9sslamidufidnuazemnenuduam 32.2 % A
anfilazsu 24.8 % Wina 22.3 % nguiteTwnlunsldslonifudu gy feilfiduifuedu vianes
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AnLannsdnIaR L Tga UM AITIIUA A 15 9% 11 2 (Alpinia siamense) T8N (Acacia pennata) an'le!
(Dimocarpus longan) N&Wna (Citrus aurantifolia) Nz:a9 (Mangifera indica) Baaun (Annona squamosa)
wengm (Citrus hystrix) naw (Codiaeum variegatum) ALl (Solanum barbisetum) wagNgWi1q (Cocos
nucifera) vusu (Table 3)

Table 2 Number of Plant Species in Home Gardens at Mae sai Sub-district

Plant Utilization Trees Shrubs Herbs Climber Total

Food 8 11 9 11 39 (32.2%)
Ornamental 5 17 5 3 30 (24.8%)
Medicinal 1 1 3 3 8 (6.6%)
Building material ¥ 1 8 (6.6%)
Fruit 21 3 2 1 27 (22.3%)
Other 7 2 9 (7.4%)
Total 49 (40.5%) 34 (28.1%) 19 (15.7%) 19 (15.7%) 121 (100%)
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AL o A ) A , A A 9 o 9y A, o
nsau luanuziiAAgiiaes Shannon-Wiener's Index HANagsendng 3.1 - 3.3 Wunnidnueqldtiusuiliamn
N1 12 em? m? {A_1UU 2 gaunaatinuRiANINnI WelFeuieuiunisAneaesdiunaatinuludeundn
| A ) - v o A v M v o

ung NAnETae Lattirasuvan et al. (2010) wudninunuinsnuasldeusunaneluafaldai IndiAeaiu
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Figure 2 Species Number, Basal area, Shannon-Wiener index and Simpson index present by box and
whisker plot. The top, middle, and bottom horizontal lined of the box respectively represent the

first-quarter percentiles, median, and third - quarter percentiles.

ﬁﬁz%wifg@Wﬂumumﬁ”ﬂﬁmﬁﬂmngumm'ﬁmmz 70 (Table 3) lawA 91 (Alpinia siamense) 5at1ay
100 %qﬂQﬂLﬁ@Lﬂu@ﬁuﬁi wazanulng sasaun ldun axas (Acacia pennata) [lutenns anle (Dimocarpus
longan) Wazagw (Citrus aurantifolia) WUWINAUSaaas 87 Nzl (Mangifera indica) §e8as 80 aauiin
(Annona squamosa) WATNENIA (Citrus hystrix) Fetiaz 73 (Table 3) uﬂﬂmnﬁiumwz‘&ﬁ’mﬁﬁmiﬂgﬂiﬁ‘ﬁ'
ﬁﬁﬂlmﬂumm@iﬁm WU (Artocarpus heterophyllus) §£a7d (Tamarindus indica) WagHeald (Phyllanthus

acidus) Wl

Table 3 Plant Frequency in Home Gardens at Mae Sai Sub-district

Botanical name TR Life form Utilities
(n=15)

Alpinia siamense 15 (100) Herbs 1,3
Acacia pennata 13 (87) Climber 1
Dimocarpus longan 13 (87) Trees 5,6
Citrus aurantifolia 13 (87) Trees 1
Mangifera indica 12 (80) Trees 5,6
Annona squamosa 11 (73) Shrubs 5
Citrus hystrix 11 (73) Trees 1

*Frequency represents the number of home gardens where the species was recorded. The values in parenthesis are
percentages of the frequency.

1 = Food; 2 = Ornamental; 3 = Medicinal;

4 = Building material; 5 = Fruit; 6 = Other
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Au (bulk density) HA2NE W INS AL HANE Fudunusn mium"lﬂﬁqﬁu%uzm‘lmmmﬁwmuﬂumu@;qﬁ
AN9EUIN (1.1 - 1.3 Mg m*) 1Bunuanfua (T-C) Aangendnlunisdnmnasundstinuludeudnunsuay
Pnnnlulasiau (T-N) Henduundsgasog Adndouaasanfususialulngsiau (C/N ratio) HAsyudng 14 - 16 ¥
TAudunuasAuduans Aanudunsaatesiu (pH) ﬁm@;qmﬂmﬁmﬂi:mm 6 - 8 LARPAAUYBIAY
ﬁﬁmwéuﬁfazﬁq mulm,iLﬂum@ﬁ'mmammmﬂ?{ﬂu A9 wAAaN (Ca) aeielafmnussduTaLaTiansa L
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Table 4 Soil characteristic in home gardens at Maesai sub — district. (Surface (0-5 cm))

Soil Characteristic Mae sai (n=15) Phrae (n=60)?
Surface (0-5cm

pra‘er 7.08 (6.06-7.74) 7.15 (5.50- 8.85)

pHKCI 6.55 (5.36-7.44) 6.24 (4.44- 7.46)
mSm”’ 15.7 (6.0-28.7) 18 (2.56-48.1)

T-C o] kg'1 31.6 (13.0-61.4) 26.4 (5.4- 61 4)

TN g kg’ 2.0 (1.0- 3.8) 1.9 0.6- 4.1)

C/N ratio 15.7 (12.9-22.6) 13.8 (9.8- 22.6)

CEC cmol 14.3 (8.6-19.8) 14.3 (7.30-23.2)
kg

Exchangeble Ca cmol M (4.8-20.5) 12 (3.86-36.7)
kg™

Exchangeble Mg cmol 2.1 (1.03-3.67) 2.7 (0.86-5.93)
kg™

Exchangeble K cmol 2 (0.54-3.34) | (0.10-3.34)
kg™

Exchangeble Al cmol 0 (0.00-0.00) 0 (0.00-0.00)
kg'

Exchangeble NHA—N cmol 0.11 (0.06-0.35) 0.1 (0.03-0.35)
kg™

Base saturationa) % 100 (69-100) 100 (100-100)

Available P mg kg 43 (9-70) 27 (1-76)

Clay % 21 (11.5-37.3) 23 (8.2-45.2)

Silt % 15.4 (5.6-24.7) 221 (5.6-50.2)

Sand % 63.6 (45.2-74.3) 54.9 (8.7-77. 2)

Bulk density Mg.m™? 1.1 (0.9- 1.4) 1.2 (0.9- 1.5)

Average and the minimum and maximum values in parentheses
Lattirasuvan et al. (2010)
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Table 5 Soil Characteristics in Home Gardens at Mae Sai Sub — District (Subsurface (20-25 cm))

Soil characteristic Mae sai (n=15) Phrae (n=60)°
Subsurface (20 - 25 cm)

PH 6.95 (5.88-8.23) 7.02 (5.36- 8.74)
PH, ., 6.1 (4.75-7.59) 5.68 (3.83- 7.59)
EC mSm’’ 6.7 (1.7-15.7) 6.2 (1.2- 15.8)
T-C g kg’ 16.6 (6.3-48.7) 14.1 (4.2- 48.7)
T-N g kg’ 1.1 (0.6- 1.6) 1.1 (0.4- 1.8)
C/N ratio 14.2 (9.8-33.6) 13 (8.6- 33.6)
CEC cmol kg™ 10.6 (2.1-22.9) 12.6 (2.10-22.9)
Exchangeble Ca cmol kg 7.60 (2.2-19.0) 8.78 (0.84-23.9)
Exchangeble Mg cmol kg 1.5 (0.43-2.88) 2.3 (0.43- 5.63)
Exchangeble K cmol kg'1 1.39 (0.52-3.52) 0.75 (0.07- 3.52)
Exchangeble Al cmol kg 0.02 (0.00-0.23) 0.08 (0.00- 1.93)
Exchangeble NHA—N cmol kg™ 0.04 (0.02-0.09) 0.05 (0.01- 0.37)
Base saturationa) % 100 (67-100) 99 (72-100)
Available P mg kg’ 31 (1-53) 20 (0-62)
Clay % 17.5 (6.9-23.7) 24.8 (6.8- 48.3)
Silt % 20.6 (6.8-31.5) 26.8 (6.9- 56.4)
Sand % 61.9 (44.8-86.3) 48.4 (8.5- 86.3)
Bulk density Mg.m” 1.3 (0.9- 1.6) 1.3 (0.9- 1.6)

Average and the minimum and maximum values in parentheses
“Lattirasuvan et al. (2010)

dnenizresiuaaumdainilunsAnsasel iRsudenumsinmmsldstammaulugluoy
FiNeT) LTU AN9ANEI 60 A2LNAITINUIUAISRLNIIaY Lattirasuvan et al. (2010) NIANHIAIUNAILING 3 Lt
184 Gajaseni and Gajaseni (1999) @mmﬁammﬁﬂuﬁuﬁmwm ﬁauimﬂwm‘imﬁﬁnmimﬂ Boonyanuphap
ot al. (2006) uariuilsmsmieuludminduemefidnmnlng Tanaka (1998) (A19797 6) wudn fipaaind
Lﬁmﬁ“’umqummugm}nmﬁulumuwﬁ"\ﬂﬁ’mﬁwd”ﬂLL‘W?’ fasfumnuEn 0-5 1w, (Lattirasuvan et al., 2010)
waz Natural forest A91iATENe Tanaka (1998) uandliiiiudnAuaNF1edRn wazN19aTaNE1ABINTAY
uiatiudeinisilgn 91 gven dls wrunn uzaae deawiin uazuzngn wanndnfenaz 70 vesuRiazATY
wileusuisssumAlnsannsisziupaan 0 - 5 5u. sudlunasnannisazanvesanite dauAuansan
20 - 25 3. AUANTRVBIAU LAZNTATANTINBMNTAUNAIL AT UANFNNAINLsssn T Awaz N3 U se Temd
ﬁﬁugﬂuuuﬁluﬂ fuiunaniainanuanFesdingRunilinfugn n1s1rdeingly Raeaautanssy
PensNEATILRLTAUANEY AR AN TRgduidaAuduiunzney Sedrandeiunisdneluaied
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Table 6 Soil Characteristics in Home Gardens and Varies Land Uses

Exchangeable

Available
m  Depth PH ... T-C TN CEC Ca Mg K Al NH,-N P Clay References
em) (gka’) {emol_kg') (mg kg ) (%)
Surfsce soilg
Home
garden Mae sai 15 05 71 316 20 143 112 208 172 0 01 43 21 Present study
Home Lattirasuvan st
garden Phrae 60 05 71 B4 19 143 12 27 0 0.1 27 23 al. (2010)
Home Gajaseni  and
garden Sukhothai 1 0-25 6.1 7.0 07 nd nd nd nd nd nd 13 nd Gajaseni (199%)
Home Gajaseni  and
garden Srisatchanslai 1 0-25 54 70 07 nd nd nd nd nd nd 13 nd Gajaseni (199%)
Home Gajaseni  and
garden Ayudhaya 1 0-25 6 100 1.2 nd nd nd nd nd nd 9 nd Gajaseni (199%)
Boonyanuphap
Farmland Phitsanulok 19 0-5 52 189 14 a7 3 1 05 07 0.2 8 21 et al. (2006)
Shifting
cultivation Chiang Ra 11 0-10 8 273 19 136 q 23 ' 05~ 06 nd 12 A7
Natural Boonyanuphap
forest Phitsanulok 2 -5 52 265 2.2 132 23 1.30705) 0F 02 5 27 ef al. (2008)
Natural
forest Chiang Ra 2 010 T 365 32 185 1953 L 62 \07 0 nd 37 53 Tanaka (1938)
Subsurace soils
Home
garden Mae sai 15 _20-25 6.1 1537 1.1 75 118 104 057 033 0.02 4 31 Present study
Home Lattirasuvan et
garden Parae 60 Z20-% 7. 264 139 143712 27 /4 ] 04 27 23 | al200
Home Gajazeni  and
garden Sukhothai 172580 B 40 05 nd nd rd nd - nd nd 11 nd Gajaseni (1899)
Home Gajazeni  and
garden Srsathsnalai 1 25-80 g4 40 05 nd nd rd nd nd nd 1" nd Gajaseni (1899)
Home Gajazeni  and
garden Ayudhays 1 2580 B 60 08 nd nd rd nd.nd nd 8 nd Gajazeni (1899)
Boany,
Fammland Philsanuluk 19 z0-25 438 8.5 0.8 298 1.2 03 01 2.3 0.1 3 29 el ul. (2008)
Shifting
ChizngRal 11 20-30 £4 98 948 1 08 08 02 22 nd nd 58 = (1998)
Naturzl Boonyanuphap
forest Phitsanulok 2 20-25 48 143 14 117 05 05 02 18 04 3 33 etal.(2008)
Mawrsl
forest Chizng Rai 2 Z20-30 £2 131 14 05 165 21 03 (4 nd nd 52 Tanaka (1998)

nd: Data were not available in the literature cited.
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