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ABSTRACT: The objective of this study was to compare soil properties in 6 representative areas of coffee-
based agroforestry systems and 2 representative areas of natural forests where located in 3 districts of
Chiang Mai province. The soils were sampling and then analyzed for soil fertility as well as suitability for
coffee arabica grove were evaluated. Moreover, soil morphology and physicochemical properties in soil
solum were studied. The results showed that most soils were order Ultisols. Soils were deep to very deep.
Soil texture was sandy clay loam to clay and most of clay accumulated layers in their subsoils. Gravel
contents, bulk density and available water capacity were similar. Soil reaction was very strongly acid to
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moderately acid. Organic matter contents of topsoils were higher than subsoils. Available phosphorus was
low level while available potassium was high level. Cation exchange capacity and base saturation
percentage of topsoils were higher than subsoils. Soil fertility assessments of topsoils were higher than
subsoils. The suitability assessment implied that almost all of the coffee arabica groves were grown in
unsuited soils. However, nutrient storages of soil in all areas were similar. Carbon storages of plant biomass
in natural forest plots were higher than agroforestry system plots.

Keywords: soil morphology; soil physiochemical properties; coffee arabica; soil fertility assessments; carbon
storages
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Table 1 Environmental setting of coffee-based agroforestry systems and natural forests

53

Area’/  pedonCoordinateElevation (m)  Parent Soil profile Soil classification?
Land use” Slope” (%)  material
DS/CA 0534633 E 906 residuum A1-A2-BA-Bt1-Bt2-Bt3-Cr-R Typic Haplohumults
2092400 N 57 from granite  11-25-0-58/65-80/96-125/130-170/180-185+ Ultisols
DS/CA 0534573 E 901 residuum A1-A2-BA-Bt1-Bt2-Bt3-Bt4-BCr Typic Palehumults
2092378 N a2 from granite 12-28-52-81-109/124-143-175-210+ Ultisols
DS/CA 0534465 E 890 colluvium A-Bw1-Bw2-2Bw3-2Bw4-2BC Typic Humudepts
2092386 N 3 from granite 12-32-62-100-119-170+ Inceptisols
DS/NF 0533016 E 849 residuum A-AB-Bt1-Bt2-Bt3-Bt4-Bt5-Bt6-Bt7 Typic Palehumults
2092288 N as from granite 7-18-36-65-96-136-170-198-218+ Ultisols
MR/NF 0476141 E 1,005 residuum A-Bt1-Bt2-Bt3-Bt4-Bt5-Bt6-Bt7 Typic Palehumults
2105026 N 18 from granite 14-33-61-90-125-153-179-210+ Ultisols
MR/CA 0475412 E 973 residuum  A1-A2-BA-Bt1-Bt2-Bt3-Btd-Bt5-Bt6-Cr  Typic Palehumults
2105453 N a2 from granite 10-24-61-63-92-116-145/150-156/171-187/199-210+ Ultisols
MR/CA 0475353E 940  residuum  A1-A2-Bt1-Bt2-Bt3-Btd-Bt5-BCr  Typic Palehumults
2105677 N 24 from granite 10-18-61-63-101-137/147-170/179-220+ Ultisols
MT/CA 0479268 E 720 residuum A-AB-Bw1-Bw2-Bt1-Bt2-Bt3-Btd Typic Palehumults
2122137 N 38 from granite 7-21-45-70-94-121-159-200+ Ultisols

YArea: DS = Doi Saket district, MR = Mae Rim district, MT = Mae Tang district, Land use: CA = coffee-based agroforestry

system, NF = natural forest, ¥Slope (%): 2-5 = slightly undulating, 12-20 = rolling, 20-35 = hilly, 35-50 = steep slope, 50-70 =

very steep slope, ¥Soil classification: Typic Haplohumults = subgroup, Ultisols = order

AUUANIINIBAINVDIAY
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o < a & a @ a ' = = a = & a
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araduiusiumienvunseffumnies (clay) duludinsudsuwazsinouduns Sillefuvuduiusumileilu

& a1 ~ & a & a1 = = a =~ . 2 =
n3edRusInten (clay loam) Waduaruduausiumietfdiumies (Figure 2d) Ingiiaunniinouwaninig
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Figure 1 Soil profiles of coffee-based agroforestry systems and natural forests
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Table 2 Soil physical properties of coffee-based agroforestry systems and natural forests

Area/ Pedon HorizonY Depth Particle size distribution (g/kg)  Gj  Gravel content”  BDY  FC¥ PWPY AWC”

Land use (cm) sand silt clay texure” (% v) (Mg/m>) (% v)
DS/CA 1 Topsoil ~ 0-25 533.7 169.7 296.6 scl 17.0 1.3 323 204 119
Subsoil 25-125/130 4857 1247 389.6 e 25.8 1.5 356 242 114
DS/CA 2 Topsoil 0-28 5132 1674 3194 scl 12.3 1.1 330 212 118
Subsoil 28-210+ 403.2 2124 3844 sclc 24.7 1.3 357 235 122
DS/CA 3 Topsoil 0-12 568.2 177.4 2544 scl 7.3 1.5 296 18.1 115
Subsoil 12-170+ 603.5 1139 2826 scl 18.7 1.7 278 179 99
DS/NF 4 Topsoil 0-7 4932 1399 3669 scl-sc 11.8 1.0 360 241 119
Subsoil  7-218+ 417.0 154.2 428.8 cl-c 6.5 1.5 376 259 117
MR/NF 5 Topsoil 0-14 6146 1188 266.6 scl 7.8 1.0 31.7 202 115
Subsoil  14-210+ 3539 128.0 518.1 C 7.3 1.3 428 309 119
MR/CA 6 Topsoil 0-24 460.0 220.0 320.0 scl 2.5 1.3 332 208 124
Subsoil 24-187/199 440.0 128.6 431.4 cl-c 1.2 1.5 378 26.1 11.7
MR/CA 7 Topsoil  0-18 4979 109.8 3923 sC 14.1 1.1 368 252 116
Subsoil  18-220+ 409.6 1465 4439 clc 10.6 1.3 387 268 119
MT/CA 8 Topsoil  0-21 3952 250.0 3548 cl 45.8 0.8 36.0 23.0 13.0
Subsoil 21-200+ 3452 2417 4131 cl-c 38.0 1.0 378 251 127

YHorizon: Topsoil = A horizon, Subsoil = B horizon, #Soil texture: scl = sandy clay loam, cl = clay loam, sc = sandy clay, c =
clay, ¥Gravel content (% v): 0-5 = non gravel, 5-15 = slightly gravelly, 15-35 = gravelly, 35-60 = very gravelly, > 60 = extremely
gravelly, ¥BD = bulk density (Mg/m?): < 1.2 = low, 1.2-1.4 = moderately low, 1.4-1.6 = medium, 1.6-1.8 = moderately high,
1.8-2.0 = high, > 2.0 = very high, ¥FC = field capacity, ¥PWP = permanent wilting point, “AWC = available water capacity

fadifeunsinuin (2.5-45.8 % laeU3uns) Auadifeunsiadntiestslifounsinuin (7.2-38.0 % lagUsuins)
Tneifounniinoudufounnvesiiuunsin sniulusuneuiunsegluszduiiifounsanunnnaendudduiu
iesanifuieunsiavasiuunsinuazuslalafiiau (psilomelane) fifidnvasdudeauuuiy tiasinnis
azangveiIn1da (Mn) eenuainiunnstaualuinnaznauasaudibig (@inaunineinsssdiue 3, 2531)
ANMUILLuTImYesAu lusnenssasiianuinAuuueglussdumidaliunans (1.0-1.5 wngn3u/au ) Auans
ogluszduAeutteiferoudnegs (1.3-1.7 wngniu/ava) dawlusineusiunagsunoutunanuitfuuuoglu
seussreaudnan (0.8-13 wnen3u/auy.) Auanseglusziusfeuiunans (1.0-1.5 wngniu/av.a.) Ay
MLUTITsRUANT ULA AN TnaunUsinadunseingludu (Brady and Weil, 2017) mmgmm%uﬁ
Huuslendsody lnedunmnaasiswssiaugauiuau uagaaidieinns lusunonesazfanuinfuuy
Adosening 11.5-11.9 % laeUsung Aud1alitdesening 9.9-12.2 % neUsuns diludinewisuiasdnne
wslunmuiAuuiRdeseving 11.5-13.0 % lasu3uas fudrsifidosswing 11.7-12.7 % lasu3aas dude

YunaagdanugpnusuidulsslevideiivganinuloanBoauaziuloneu fuifinnnumuuiusinvesiu
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Figure 2 Distribution trend with depth of soil particle size and soil textural triangle diagrams in coffee-based

agroforestry systems and natural forests

Winundu deabinuganuduidulsglomiazduwiliuianas (Brady and Weil, 2017) saudfinisnianin
yospuduladvddgysonsiiulnvesiia lnefidvinasonisduiiluiu nsarameineasaznisyoulsassiniia

(Fisher and Binkley, 2013)
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auvAnativainy
nadinsigiauUinisaiivefiu (Table 3) UfAsedu nuimnineuluauvuuidunsadauin (very
strongly acid) fensaUIuNas (moderately acid) (pH 4.6-5.7) Auarwdunsadnuiniansauiunans (pH 4.7-

5.8) Fadudnvaiiuresiuusiounlvauinisgainnszuiunsvrazals wane Juadeudreesnluanuih

U a

AnfAu (Brady and Weil, 2017) UsunaBuvieingludu lusunenssaziinnuinduuueglusedugs (41.4-48.5 n/
nn.) Audeglussdudeutisifeluna (12.5-23.7 n/nn.) dnlugineusiSulazgneusiunmuitduuuely

SEAUABUYNNE9RNaa (33.6-65.6 n./nn.) AuaedlusyauAautamfsdiunans (13.7-16.8 n./An.) 1leRINYusiu

o

vulasuBnsnaInAYINieis1awnganedd JuiliduiuuuivsiadunieTnggandntusuais (Brady and

=

Weil, 2017) Usinaueanlesaiiduusslow lusnnenseaziianuifuuueyluszdumisiunans (3.7-10.1 un./

' v '
v o o o

nn.) fiudnsegluszdusn (0.9-2.9 un/nn.) dwludinewsiuuazsuneustunanuinduiiiuduegluszdum (0.8-
5.9 un./nn.) FaAufiTufAzerAui weamnazgneidaglossuuiniiazaisldnn Fe'? uaz AU danalsieudu
Useloniivaaeanadalufuanas (Sanchez et al, 2003) Umnalnunadouiiduusslon lusnanosasiin
wutuiuiueglusedugs (104.4-435.0 un./nn.) dalugineutsuuazsineusiwnsnuiiuuueglussiugs

Y o

(142.5-329.5 un./nn.) Auaegluseduuiunanafiegs (72.0-170.3 un./nn.) Fadunamnanimgiudndafudy

wuunsinndesdusznavveusinunamadnauns (potash feldspars) Lilaaangdudi3alisinlnunaideugaunau

(PaansENARUgIInen, 2548) Aanuguanidsuuanlesau lusinenssaziinnuinuuueglusziudeudi

o

ffisUnunans (9.2-12.7 iwudluavesuszq/nn.) Audneglussiudeutne (5.3-7.7 wuiluaveauszq/an.) dnilu
gnauslIuLardLnawluaInuIAuuuegluszAuUuNa1s (10.1-14.2 wudluaveslszy/nn.) Audeylusdu
Aouthas (5.5-7.9 wudluavesszy/nn) meindunamanviivesusfumilouazduvieTngluiudsiivszqau
Fruanmnn vilearmquanidsuuanleseuganulufe (annasdanedvugiiinen, 2548) Adnsiesazanu
duideiua TusunenosasAanuirduiidufueglussdusfareudags (14.1-74.3 %) dauludnousiiuuey
Sunewiunmuinduuueglussiuifsroutnags (12.5-55.6 %) fuanseglussiusfsroutnanii (12.3-26.5 %)
Tunsduuniuasfinnsanfuaiidutuiuitediensiadn Welldndnmniesazmnududadewaiiaviini 35 %

wdneglududududaiivead (Soil Survey Staff, 2014)
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Table 3 Soil chemical properties and soil fertility assessment of coffee-based agroforestry systems and

natural forests

Area/  Pedon Horizon Depth pHY  OM¥ Avai. P¥ Avai.KY  CEC” BS®  Total Fertility
Land use (cm)  L1H0)  (g/ke) (mg/ke) (merske) (cmolskg) (%)  score level”
DS/CA 1 Topsoil 0-25 5.3-5.4 469(5) 4.4(1) 1729() 11.6(3) 528(4) 18 MH

Subsoil 25-125/130 5.1-52 23.7(3) 29(1) 1044(5) 7.1(2) 327(2) 13 M

DS/CA 2 Topsoil 0-28 5.0-57 414(5) 9.1(2) 360.4(5) 1273) 369((33) 18 MH

Subsoil 28-210+ 4.7-5.0 143(2) 20(1) 1555(5) 69(2) 141(1) 11 ML
DS/CA 3 Topsoil  0-12 53 456 (5) 10.1(3) 435.0(5) 115(3) 743(4) 20 MH
Subsoil 12-170+ 5.3-56 194 (3) 16(1) 137.7(5) 7.7(2) 532(4) 15 M
DS/NF 4 Topsoil 0-7 4.6-50 485(5) 37(1) 1851(5) 922 182(1) 14 M
Subsoil  7-218+ 5.1-58 125(2) 09(1) 1142(5) 53(2) 231(2) 12 ML
( (5) 127(3) 556(4) 18 MH

( (5) (

( (5) (

( (5) (

( (5) (

( (

( (

(

MR/NF 5  Topsoil 0-14 56 656(5) 4.2(1) 3295(5
Subsoil 14-210+ 5.0-5.8 15.7(3) 0.8(1) 159.2 (5

(

(

(

(

( 592 163() 12 ML

MR/CA 6 Topsoil 0-24 53  336(4) 59(1) 2921(5

(

(

(

(

(

10.1 (3) 39.8(3) 16 M
Subsoil 24-187/199 50-54 13.7(2) 3.9(1) 1522(5) 58(2) 265(2) 12 ML
MR/CA 7  Topsoil  0-18 47-49 449(5) 31(1) 1425(5 104(3) 23.0(2) 16 M
Subsoil 18-220+ 4.7-49 156(3) 1.0(1) 720(3) 55(2) 150(1) 10 ML
MT/CA 8 Topsoil  0-21 47-49 46.3(5) 33(1) 2253(5 142(3) 125(1) 15 M
Subsoil 21-200+ 4.8-5.2 16.8(3) 1.2(1) 1703(5) 79(2) 123(1) 12 ML
YpH 1:1 (H,0): 4.5-5.0 = very strongly acid, 5.6-6.0 = moderately acid, OM = organic matter (g/kg): < 10 = (1), 10-15 = (2), 15-
25 = (3), 25-35 = (4), > 35 = (5), ¥Avai. P = available phosphorus (mg/kg): < 6 = (1), 6-10 = (2), 10-15 = (3), 15-25 = (4), > 25 =
(5), “Avai. K = available potassium (mg/kg): < 30 = (1), 30-60 = (2), 60-75 = (3), 75-90 = (4), > 90 = (5), ¥CEC = cation exchange
capacity (cmoly/kg): < 5 = (1), 5-10 = (2), 10-15 = (3), 15-20 = (4), > 20 = (5), ¥BS = base saturation percentage (%): < 20 = (1),
20-35 = (2), 35-50 = (3), 50-75 = (4), > 75 = (5), (1) = low, (2) = moderately low, (3) = medium, (4) = moderately high, (5) =

high, 7/Scoring is used for the assessment of fertility level (the score is presented in blanket within the table) where score <

7 = low (L), 8-12 = moderately low (ML), 13-17 = medium (M), 18-22 = moderately high (MH), > 23 = high (H)

nsUstfiussRuaugaNaNY saiuaznsTatuAIIINE AN YR AY

Han1sUsElussAUANUDANALY0ITeIAY (Table 3) ludnnenseasfianuitfuuuegluseiuaeudias
(moderately high) sntiuuinulrsssuvideyluseduliunats (medium) Auaisegluszduaautiem
(moderately low) fsdrunane drulugnneuduuazdinousiunsnuinfuuueyluszauliunans sniiuin
sssumoglussiuaeuinegs Auarsegluseiudoutnacii Inglufineud 3 ferazuuuinniian (Fuuu 20 Asuuy
uazhuans 15 azuuu) ilesandadnniesazanudusdsivasglussiudeutsgenaonduiiduiu Fadudi
wansflsnnugauanysalvesfuLazauiluystleriveasge1msiy (Brady and Weil, 2017)

wamm‘”ﬂ%ummmmxamaaaumu@jﬁamﬁﬂLLuﬂmmmm:ﬁammﬁua‘fm%’uﬂaﬂm’uwxlmiwﬁﬂmm

a

'3 o aa o o a L A pRp & A ) | °
LARUNNTUNAUINAY (NBIA1FILALILUNAY, 2543) RWIZNUNTLUVIUNEATNUNLNUUNTARN WU Tugne

PR
o al Y o o A

& a a ) | & a = & ' . . ™ {
ARUATLNA NADUN 1 ey 2 QWBQIU%U?W’JWNL%NWB?{NW 5 %QLﬂu%umlNLﬁngﬁN (soil unsuited) HUBINNALIDIANIN

v Ay o o A

HuniaMuantuInNnd1 35 % weniainiiineun 2 fuilfedrinisesAudseAuaugauauysalan agluaiudn
50 g, nEAY finoud 3 Yaegluduanumuizand 1 Faduduiidanumunzauiuin (soil very well suited)
daludneniiuuazdinowiung ineuil 6 waz 8 dnegluduanumunyani 5 Faduduiilivanzay Sdedrin

$osan niuAuaIatulInnd 35 % uagdedndnsesiuiiseauanuaauanysalin aeluanudn 50 wu.

NRIAY UBNAINLNABUN 8 FeildadmsaInuUSuIUNaUNsIA 35-60 % A18luAITUEN 25 T3, INNRIAY



KHON KAEN AGRICULTURE JOURNAL 49 (1): 49-63 (2021)./doi:10.14456/kaj.2021.5. 59

o '
o a

finoudl 7 dneglutuanuminzaud 2 Fadudunfianumunzaud (soil well suited) ffadninsosAuiisziu

v P
A aAaa o ]

AnUgaNanysalin n1elumudn 50 9y, 9nRAY dmSuanmiunidanuaintugs dulngdessensgnue

v
o =

draanans $resenisiinuiuiuada wazeinunnsinensnssy dadu 3 sldmunzlunisiiazihunldlunisinees
(NsuWauTiRL, 2558)
nsfiniusinamsTudu

wansAuaunsiniiusinemsluiu (Figure 3) wudn msinfuduniedng (Figure 3a) naatudi
Wuaulusgnenseaziin (ineu 1, 2, 3 way 4) JUSunm 76.7, 74.8, 89.0 way 69.8 tngnsu/ls Tludneusy
(Wnau 5, 6 way 7) GUSU 74.9, 71.4 wag 76.7 wunensu/ls wazlusnowiung (aau 8) HUSunel 60.3
wnzndu/ls msinfiuadueu (Figure 3b) naenduiduiulusnenssasifin fUSuna 44.5, 43.4, 51.6 uas
40.5 wnen5u/1s Tusneudsy JUSuna 43.5, 41.4 way 44.5 wngnsy/ls wazlugnausiung JUSunu 35.0
wnzndu/ls Ysunalulasiaustanun (Figure 3c) maeaduiidudulusinenssasiin SUSuna 3.8, 3.7, 4.4
way 3.5 wngnsu/ls Tugneudsy dUsuia 3.7, 3.6 way 3.8 wnznsu/ls warlugineudung JUSunw 3.0
wnznfu/ls USinameanesafiiduusslowd (Figure 3d) nasntuiiduiulusnonesauifin SUsuna 9.1, 10.7,
27.2 waz 5.3 nn./1s lugneudsy dUSua 4.2, 18.9 way 5.1 nn./ls warlugneuiuse dUsua 4.1 nn./ls
Vsinalnunadeuiifudselony (Figure 3e) naontuilufulusinonesasiiin fUsunn 356.0, 834.4, 702.1
wae 545.1 nn./ls TudnewidSy dUSua 676.1, 767.9 way 341.2 nn./l5 wazlusnewuune JUSunal 549.5
nn./l3 msdniAusigemslufuvemniineu wuiriivsinalndifssiy snfuusunamlearesafiduusslon
Tufineufl 3 way 6 fUSuaannnii uazUSunadnnadenfidulslowllufinoud 1 e 7 SUsiaiesni Taed
Usnamsinifusinemnslufiuinnninves etuw (2557) idnwndneamnisiniAuaivou 51913 uagt
gessyuuinmuneas vinasualidss Sunenevaiin wiadunsinfuduniedng (29.3 wngn3u/ls) s
Anuarsueu (17.0 wnznfu/ls) Vsnadulasiauianun (1.2 waegnfa/ls) Usunameanada (6.3 nn./l9) uas
UsinalnunaeudiBuusslond (320.0 nn./13) wazissvs (2556) fifnwdnSnansineing1veunensu
ﬁuﬁgaﬁiamsaxamﬁuau 519919113 Larin Ushasuatiud sunouiuas fien 37.4, 21.7 way 1.9 wnensu/ls,

2.0 wa 441.1 nn./ls euasu

Organic matter Organic carbon Nitrogen

Mg/rai
Mg/rai
o - N ow &2 oo oo

Phosphorus

Area/Land use

E DS/CA (Pedon 1, 2 and 3)

DS/NF (Pedon 4)

kg/rai

8 MR/NF (Pedon 5)

B MRI/CA (Pedon 6 and 7)

B MT/CA (Pedon 8)

Figure 3 Nutrient storages of soil in coffee-based agroforestry systems and natural forests
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asnniuansueuluulainnvesivy

nsduunUszianvestr wudt yauvaaduinfuiea (lower montane forest, LMF) Sanulsfinnnugs
JnszRunzalIunans 700-1,800 u. lfaudinuldun neld (Schima wallichii (DC.) Korth.) g (Syzyeium
oblatum (Roxb.) Wall. Ex AM.) liuas (Temstroemia symnanthera Bedd.) 10u@u (U3, 2558) NANTTANYA
nstifvasuaulunaiiniwvesiit (Table 4) wuin Tusunonesanfin uUasii 1, 2, 3 way 4 wutusliiamun
14, 15, 15 WA 64 ¥0A AMUNUILUY 254, 266, 202 waz 207 #u/ 19 Tn1siniuaisueuluivsiy 22,830.7,
22,992.4, 21,514.4 uay 33,6305 nn./ls TasdwidnmsiniAulinnniigade ddu (14,199.2-22,096.3 nn./l3) A
(4,966.6-7,306.2 nn./13) 511 (2,130.8-3,776.5 nn./13) wazlu (217.8-451.5 nn./13) muaiau drusnewisunay
Sunoutune wlasii 5, 6, 7 way 8 Wuﬁuﬁ‘:lﬁﬁy’wm 39, 17, 18 Uag 29 ¥in AURUILLY 146, 325, 156 way 178
fiu/ 13 finmsiniumsususin 63,0663, 24,664.2, 18,254.4 uag 30,832.5 nn./ls Tagdwiidinsiniiuliunniian
Ao d1du (12,025.9-41,718.5 nn./ls) e (4,135.8-14,217.3 nn./l3) 570 (1,889.8-6,511.7 nn./l3) warlu (202.9-
618.8 nn./19) naddu IneituiiuUastisssund wordaiusliuasnstnifuansuouluddu A u 590 wags
e nndulassruuiunens Inefiusinalndifsstunsanuves enuwst (2557) YSanamsinfuansuou
Tuftgsan 19,510.4 nn./l3 wagdsdng (2556) Usunasiu 20,404.8 nn/ls fifinsdnuiluszuuiinatisssuvmdu

YrRuLIR o Uiy

Table 4 Carbon storages in plant biomass of tree species in coffee-based agroforestry systems and natural

forests
Area/ Plot Types of forest” Species Density Standing carbon (kg/rai)

Land use (/rai) _ (trees/rai)  Stem Branch Leaf Root Total
DS/CA 1 LMF 14 254 15,065.6  5,215.0 241.8 2,308.3 22,830.7
DS/CA 2 LMF 15 266 15,169.4  5,250.4 245.8 2,326.8 22,992.4
DS/CA 3 LMF 15 202 14,199.2 4,966.6 217.8 2,130.8 21,5144
DS/NF 4 LMF 64 207 22,096.3  7,306.2 451.5 3776.5 33,630.5
MR/NF 5 LMF 39 146 41,7185 14,217.3 618.8 6,511.7 63,066.3
MR/CA 6 LMF 17 325 16,240.4 5,479.1 303.8 2,640.9 24,664.2
MR/CA 7 LMF 18 156 12,025.9 4,135.8 202.9 1,889.8 18,2544
MT/CA 8 LMF 29 178 20,349.1  6,705.4 367.2 3,410.8 30,832.5

YTypes of forest: LMF = lower montane forest

Gl

autRvesivluszuiununsfidnunersdnniufisndnuazlulisssumd ludnnenssaziiin suae
WSy wardnnaudune Jamingesua IanugainsedungiaUiunans 720-1,005 . ahu‘l,mgl,ﬂui’mqmﬂﬁwmn
fuunsiin fnqueeniiu Typic Palehumults WuAudndadudnuin autfivenioneesiu iedulusunensy
auiie Auvudufuhumileivunseivuwideivunie Auaradufuiumieivunnefvunie) dusinau
Suazdnawduns Auvuilufusiuuidervunsedwusiumiden Auaradumilorvunmedwumier YSunu
N0 nnﬁmaudauimg'ﬁf’fauﬂsamﬁﬂﬂaaﬁaﬁf’fauﬂsmmuﬂmﬂmaam%uﬁ@uﬁu AUV ILUUTINVRIAU NNTineu
fuvufirnsnniifua wazAnnuganutuiiiuustlevddedy nnfinoudalndifssiunonduiiiuiu auh
manilvesiu UFASIAU nnfneudunsadnuniensatunarsmaesduiiiuiu UsinadunieTag unfinousu

vudnlngjeglusziugs Auaegluszduroudiwniaunan Usinueanesandulsslond yniineudiulng
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