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Abstract

In agriculture, the change from chemical farming to organic farming by using arbuscular
mycorrhizal fungi (AMF) together with organic fertilizer, is considered a high potential guideline for
adoption by farmers where various soil properties are suitable for plant growth. This research was
conducted in order to study the changes in the properties of animal manure fertilizer with mycorrhiza
fungi as a result of using compost fertilizer combined with AMF on the growth of paddy rice and
corn, and the effect on crops from combined use of organic fertilizer and AMF on the changes in
chemical and physical properties of the soil previously used in chemical agriculture. The study on the
change in the properties of animal manure fertilizer combined with mycorrhiza fungi was done by
investigating the properties of animal manure fertilizer composted at week 1, 4 and 8, and then
followed by the analysis of the properties of organic fertilizer. The study on the effect of using
compost fertilizer combined with AMF on the growth of paddy rice and corn system in farmers’
fields was done in a Randomized Complete Block Design (RCBD) with designated treatments
comprising of different types of organic fertilizers in 4 replicates and the study of using crops with

combined organic fertilizer and AMF on the chemical and physical changes of the soil after having



been used in chemical agriculture, was conducted similarly in RCBD with treatments consisting of
compost fertilizer from soybean residue combined with AMF inoculums in corn field in 3 replicates
and then followed by analysis of the chemical, physical, biochemical and biological properties of soil
and crop. It was found that animal (swine) manure fertilizer contained significantly high organic
fertilizer properties throughout the 56 days of composting with G.etunicatum inoculum found to be
highly efficient in changing organic fertilizer properties. Soil analysis based on the use of each type
of AMF inoculum showed that during the first season, P and Water Soluble Carbon (WSC) using G.
mosseae (GM) inoculum were found in highest amount while NO3_ and NH4+ that used each type of
inoculum were also highest and in the second season, pH value and Zn with G. geosporum (GG)
inoculum were also high. Similarly, K using 4.foveata (AF) inoculum was also the highest while Hot
Water Soluble Carbon (HWSC) with each type of inoculum were found highest but OM with no
inoculum (control), was also highest. Finally, crop analysis based on the use of each type of
inoculums, showed that in the first planting season, %N with GM inoculums was highest while dw
value using inoculum of GG, GM, G.etunicatum (GE) and G. geosporum + G. etunicatum (G+E)
were highest together with root dw value using G + E inoculum. During the second planting season,
%K, %P and %rooting when GM inoculum was used, were also highest. Analysis of soil at 1" and 2™
depth, showed that at 2" depth, values of pH, AP and Bd were highest while at the " depth, values
for NH 4+, NO,, Mg and Cu were likewise highest. In Treatment 9, pH value and AP were highest.
Meanwhile, highest values were found for Soil Organic Carbon (SOC),WSC, HWSC and Mg in
Treatment 5; NH 4+ in Treatment 1; NO; in Treatment 10; K in Treatment 7; Ca in Treatment 1; Mg
in Treatments 5 and 3; Zn and Cu in Treatment 6; Fe in Treatments 3 to 8 and 10; Mn in Treatments
2 and 3; POC in Treatment 2; and, Bd in Treatment 1.

Keywords: arbuscular mycorrhiza fungi, organic fertilizer, organic farming, soil properties
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qgmaﬁ 1 (6.67 mg/kg) ﬁfiwth@, AAINH (Zn) 139 GG i]@,maﬁ 2 (3.32 mg/kg) UAIGIGA UA
L%@ GM uag AF Q@ma‘ﬁ 1 (2.33 A 2.30 mg/kg) ﬁ?iw?wqﬂ, AINBILAY (Cu) L%ﬁ] GG qg]maﬁ 2
(3.98 mg/kg) NAGITA UAiFe AF 9aMmaf 1 (2.6 mgkg 7) Tadiga, arlumsn (No,) L%@Hﬂ
%ﬁ@iqumaﬁ 1 (50.00 mg/kg) NA1gIga U0 GG 1Az GE qgmaﬁ 2(0.67 uag 0.77 mg/kg) U
mmga wazawenTuioy (NH, ) L%@ﬂﬂ%ﬁﬂiuqamaﬁ 1 (102.42-103.70 mg/kg) NAGIFA L@
control qama‘ﬁ 2 (22.75 mg/kg) ﬁﬁwﬁwqﬂ Fafinnuuanaiuedaiiodiiyneddn @i
5) aztiu1d L%emiawﬁﬂﬁwaﬁieﬂmﬂ?;ﬂuuﬂawammﬁuﬁammauﬁu,mﬂ@iNﬁ’u”lﬂ 5 1o

9 A

o Y Y ! 9 a A = dy o J 4 ]
GM ﬂ11ﬁ@]uell1jllﬁllagell'l'JIW@1Nﬂill’lflnlP@jﬂ’[,jﬂ “]NLGIf'E')'E')TlJﬁﬂa’]illﬂﬂﬂillicﬁ'l(’]fjﬂw(’]fﬂﬂ!Lag

[
A A

azaus1nem1sang 13 wu wu Tulasnu (N), P, K, unaiden (Ca) Lag5IADUDN H9519

)L_e

o,

1 dy &9' @ 4 4 Y A dy A a A o v W
Lﬁﬁ?ul%@ﬁ’]@’]ﬂﬁﬂﬁ13111?’]?)3]15%1%3%@”1'}!!,@’13?{3ﬁllll'ﬂuﬁ']ﬂ TagNuNUNVOIRITINNTURE N

A oqud XA A 2 o X o s 7 ¥
ﬂu‘VI’]GLWLWllLuﬂﬂiuﬂTﬁﬂﬂﬁTﬂ@TﬁWiﬂl@ﬂ§1ﬂlﬂﬂsllu fﬂﬁu“%’@ﬁ’]ﬂﬁ.lﬁﬂa’]ﬁllilﬂ@i”h“]ﬂﬂﬂgl"’lf

'
v A A A

' A A A Yo A ] v A A = Y A
ﬁgllﬂ‘]J‘WGIﬂW@LW?JWﬁWﬁ@]iﬁﬂﬂwﬁl)'”lﬂ Tﬂﬂlﬂw']g@ﬂ']\‘]ﬂ\‘ﬂuﬂu Nﬂﬂ!ﬁuﬂ@@ﬁﬂﬂ’]ﬁ'ﬁ P “lﬂﬂ 1niv

= ° = Y

v J1 A ] A a Ay a1
UY P A "“If\‘l‘Ll”]JL‘IJuﬂi$IfJ“b'u$'l'€lW“lf@fJN§J”lﬂ Luﬂﬁ%TﬂﬂTi!‘ﬂiﬂJﬂJ@QLﬁuiﬂﬂﬁﬂﬁiﬂﬂﬁluquﬂWﬁ

)

k4 1

' A A Aa o o ' v A 2 < = A ~ o o
FAIYWHWHUNNITUNAIEHINIT NN UAUNINY U llaglﬂUﬂ'ﬁaﬂﬁgﬂgvnQW P aZaaaUNUIgITINNN

2
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o < 9 ' 9 [
Ttiyansogasu P lalutSuamnnuagsiadiaiu dawalddsuw P luidleweiisnlikosion
[ 4 4 [ [] é T A d‘ = 4 dye/ 1 dy
Haga1s luaes lsanerdvey Feganneh 1l luaes 15an (Mosse, 1973) uonnntdanu 1o
o 4 J ] A a a o A A Ay Yy 1
101iagard lwaes lsanvzasomuilsz@nsamlunmsgaguonisimaoun 1dd1 wu zn oy
1 aa A Y A %} Y ' - Y -2
Cu uavziionsnatioslusigemsnansnazaieiin 1aa 1wu No, wazdala (S0,%) (Powell,

1976)
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pH OM K P WSC HWSC /n Cu NO3- NH4+
09na % (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 4.5500 A 0.5472 B 39.186 B 100.74 A 2.2500 A 7.167 B 24611 3.0139 A 50.000 A 10292 A
2 4.5056 A 09014 A 54361 A 4928 B 15417 B 17.639 A 2.7819 A 33139 A 1453 B 25.12 B
a A
AN
Rice 4.5806 A 0.6750 A 51.722 A 72809 A 1.5556 B 12278 A 24667 B 29806 B 25547 B 64.522 A
Corn 4.4750 B 0.7736 A 41.825 B 77207 A 22361 A 12.528 A 2.7764 A 33472 A 25906 A 63.517 B
= 7 . p
wiavouFooniagal luaos lsan
Control 4.5250 B 0.9458 A 46.375 A 69.811 A 1.7083 A 12.000 B 2.5292 B 3.0167 A 26.117 A 62983 B
GG 4.6667 A 0.7583 A 45.750 A 76.636 A 2.0000 A 12.750 A 29167 A 3.3917 A 25333 C 64.642 A
GM 4.5083 BC 0.6417 A 47.167 A 78.198 A 2.2500 A 12083 AB 25167 B 3.1250 A 25742 B 64.533 A
GE 4.5667 B 0.7417 A 48725 A 73.933 A 1.7500 A 12.750 A 27083 AB  3.4833 A 25383 C  64.608 A
G+E 4.4833 BC 0.6250 A 43.625 A 73.453 A 1.6667 A 12.250 AB 2.5250 B 2.9500 A 25.642 BC 63.667 AB
AF 44167 C 0.6333 A 49.000 A 78.016 A 2.0000 A 12.583 AB 2.5333 B 3.0167 A 26.142 A 63.683 AB




d’ a d v 1 a 9 1 9 (% 1 dy 4 1 a 1
MINN S Naﬁummi’smﬁzwmammuiusmuﬂgﬂﬂm"lmazmﬂwsameﬂamm”lmE]i]lim!,mawuﬂ (919)
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pH OM K P WSC HWSC Zn Cu NO3- NH4+

gama + ¥iaiy % (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

1 + Rice 4.5389 B 0.5556 B 51.056 A 97.79 A 1.7778 B 6.889 C 2.2000 B 2.5389 B 50.000 A 10247 A
1+ Corn 45611 AB 05389 B 27317 B 103.68 A 27222 A 7.444 B 27222 A 34889 A 50.000 A 10336 A
2 + Rice 46222 A 0.7944 AB 52389 A 4783 B 13333 B 17.667 A 27333 A 3422 A 1.094 C 2657 B
2+ Comn 43889 C 1.0083 A 56333 A 5073 B 17500 B 17.611 A 28306 A 32056 A 1811 B 2367 C
aama + siinveudoeniagarlunedlsan

1+GG 45167 CDE 0.6333 B 43.167 BCDE 98.28 AB  2.3333 ABC 7.667 B 2.5167 BC 2.8000 BC  50.000 A 10242 A
1+GM 4.5667 BCD 0.5333 B 40.667 CDE 109.15 A 2.8333 A 6.667 C 2.3333 C 2.9667 BC  50.000 A 10243 A
1+GE 46667 B 0.6000 B 40.950 CDE 97.65 AB  2.0000 ABCD 7.667 B 2.6000 BC 3.3667 ABC 50.000 A 103.70 A
1 +GHE 45333 BCDE 05833 B 33750 E 9458 B 18333 BCD 6833 BC 24833 BC 29333 BC 50.000 A 102.88 A
1+ AF 44167 E 05000 B 38000 DE 10432 AB 26667 AB 7333 BC 23000 C 26667 C  50.000 A 102.85 A
2 + Control 4.4500 DE 1.4583 A 54.167 ABC 39.19 D 1.5833 CD 17.167 A 2.5250 BC 2.6833 BC 2233 B 2275 D
2+GG 4.8167 A 0.8833 B 48.333 ABCD 5499 C 1.6667 CD 17.833 A 3.3167 A 3.9833 A 0.667 D 26.87 B
2+GM 44500 DE 07500 B 53.667 ABC 4725 CD 16667 CD  17.500 A 27000 BC 3.2833 ABC 1483 C 26.63 B
2+GE 44667 CDE 08833 B 56500 AB 5022 CD 15000 CD  17.833 A 28167 B 3.6000 AB 0767 D 2552 BC
2+G+E 44333 DE 06667 B 53.500 ABC 5232 CD 15000 CD  17.667 A 25667 BC 29667 BC 1283 C 2445 CD
2+ AF 44167 E 0.7667 B 60.000 A 5172 CD 13333 D 17.833 A 2.7667 B 3.3667 ABC 2283 B 2452 CD
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d’ a d v 1 a 9 1 9 (% 1 dy 4 1 a 1
MINN S Nammmsamswwmammuiusmuﬂgﬂelm"lmazﬁlnﬂwsﬂﬂumﬂmﬂm”lmas‘limumwuﬂ (919)

pH OM K P WSC HWSC Zn Cu NO3- NH4+

% (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

P A X o ¢
BUANY + "]fuﬂﬂ]ﬂﬂl‘]f'ﬂﬂqﬂﬁﬂaflllﬂﬂjlljt’]ﬂ

Rice + Control ~ 4.5500 BCD 0.5667 B 66.093 C 1.5833 BC 11.833 D 2.5833 BCD 3.2500 AB  25.833 BCD 63.767 BCDE
Rice + GG 49167 A 0.7667 AB 76.718 ABC 1.5833 BC 12.167 BCD 2.5500 BCD 2.8333 B 24883 F  66.000 A
Rice + GM 4.5833 BC 0.6000 B 69.532 BC 1.7500 BC  12.000 CD 2.3000 D 2.8333 B 25.583 DE 64.333 ABCD
Rice + GE 4.6500 B 0.7667 AB 75488 ABC 1.5833 BC  12.500 ABCD 24833 CD 3.0333 B 25.183 EF 65.267 AB
Rice + G+E 44333 DE 0.6500 B 69.107 BC  1.2500 C 12.333 BCD 23333 CD 28167 B 25.717 CD  63.017 CDE
Rice + AF 43500 E 0.7000 B 79917 AB 1.5833 BC  12.833 ABC 2.5500 BCD 3.1167 AB  26.083 ABC 64.750 ABC
Corn + Control  4.5000 CD 1.3250 A 73.528 ABC 1.8333 BC 12.167 BCD 24750 CD 2.7833 B 26.400 A 62.200 E
Corn + GG 44167 DE 0.7500 B 76.553 ABC 24167 AB 13.333 A 3.2833 A 3.9500 A 25.783 BCD 63.283 CDE
Corn + GM 44333 DE 0.6833 B 86.865 A 2.7500 A 12.167 BCD  2.7333 BC 34167 AB 25900 BCD 64.733 ABC
Corn + GE 44833 CDE 0.7167 B 72.378 BC  1.9167 ABC 13.000 AB 2.9333 AB 3.9333 A 25.583 DE 63.950 BCDE
Corn + G+E 4.5333 BCD 0.6000 B 77.800 ABC 2.0833 ABC 12.167 BCD 2.7167 BC 3.0833 AB 25567 DE 64.317 ABCD
Corn + AF 44833 CDE  0.5667 B 76.115 ABC 24167 AB 12333 BCD 2.5167 CD 29167 B 26.200 AB 62.617 DE

q 1 A o @ 4 @ 4 o 4 @ {
111 : Control =13J1ﬁ£%’é)mlllﬂ’é)illiclﬂ, GG = ¥iu¥0 Glomus geosporum, GM = W0 Glomus mosseae, GE = W10 Glomus etunicatum, G+E = W0 Glomusg eosporum+

Glomus etunicatum, AF = Acaulospora foveata,
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a d A U g 4 a 1 1 1 g A
ﬂWﬂﬂﬁ’Jlﬂ313?iW‘Wl'IJJﬂﬁﬁlﬁ'LGIfleliJﬂ@illﬁclﬂ“HuﬂﬂN“] WU A1 %N Twi¥e GM fan1an

[
[

Y ¥
1 (1.09 %) UAGIgA 1AITD GG, GM, GE, G+E 11ag AF (0.47-0.60%) IAega, A1 %P 10 GM
-d' =W 1 g a d' = '0 1 dy
gaman 2 (0.33%) NA1gaga usennwiialuganiai 1 (0.08-0.14%) UAKIFA, A1 %K 150 GM
d‘ = 1 dy a d' S 1 '0 1 g
gan1an 2 (2.98%) UAgaga uaennwiialuganian 1 (0.81-1.17%) NAWIgA,A1 %root 145D
H 4 v ] Y
GM 9an1afl 2 (93.33%) UA1gaga uda GE ggniai 1 (56.50%) Uaeiga, A1 dw 139 GG, GM,
k4 H ]
GE 1182 G+E (10.24-0.24%) Iim1gaga uawennyialuggniai 2 (2.52-4.19%) Iadiga uazan
;4 1 ¥
root dw 10 G+E fgn1ai 1 (3.37%) UAI1GIga uard control, GE 1ay G+E (1.60-1.64%) Hfn
o R~ 1 % (] A v o w aa A < 91 J ~ a A
Mga FlaNuuAnANNuegisd Ay 1eana (M9 6) azmiulainie GM Hiszdnsam
TumsiIddna lsuazdnTne 3 %P naz %K Hnigege dewasomigaldsigoinisvosiiy
A 2 @ o q ¥ a . =2 oy X ¢ o ¢
NN 1azdih 1y % root UA1gaga Taw Smith er al. (2003) WU DI uFOIWITARA1S Iy
4 9 (] [ = % 1 [ a A [ 4 1 A
Ao lsanvzannsaiegerdslusniiela lae lumizasdusiiave s uailss Tesivessiaons
o 4 Jd o 4 4 a [ L o
nlianuulsdsiu Taodesie1itagad luaes lsssiamednuaz 1dilse Teai lunisqady
Yo A J a [ Y g Jd o 14 o 1 a v A 1 Y o
5190113 N Ul yuaazwila iy taziyesie1siagals lwaes lssansianuilaliny
A a A v a3 Y o o 1 o o g A A 1
nywiaedny nervezlilsz Temilunmsgadusigeisuanaiany l nitiitiesnnisunay

FUANANHULN VT UTIUINGIVDITINNBLUANA N Y

A a d o [ A 9 1 9 @ [ ﬂ 4
AN 6 Na5]]6\3fﬂﬁ')l,ﬂi"lg’VW’I’J'E]Eﬂ\?W“]J'Sl,uig'i_l‘]J'IJQﬂsUW'J]liLl,a35UTJIWﬂﬂiJﬂ'lislﬁl,“]ﬂ’]]liJﬂﬂﬁhlﬁclﬂ

1 a
LIS YUA
%N %P %K Y%root dw root dw

9gma

1 0.8944 A 0.1189 B 1.0236 B 63.672 B 10.131 A 29150 A
2 0.5427 B 0.2518 A 2.6622 A 80.139 A 3.715 B 1.8404 B

a A

BUANY

Rice 0.8426 A 0.2299 A 2.3569 A 70.694 A 3.8892 B 2.4931 A
Corn 0.5945 B 0.1408 B 1.3289 B 78.117 A 9.9574 A 2.2624 A

. 7 . p
wilaveutooniagar luae lsan

Control 0.7897 A 0.1814 AB 1.9442 A 79.900 AB 5.4762 B 2.1837 A
GG 0.7278 AB 0.2032 A 1.9008 A 75.383 ABC 7.5275 A 2.5742 A
GM 0.8007 A 0.2077 A 1.9783 A 75317 ABC 7.3042 A 2.3658 A
GE 0.5855 B 0.1967 AB 1.6887 A 62417 C 7.3650 A 2.0692 A
G+E 0.6973 AB 0.1515 B 1.9121 A 67.500 BC 6.8983 A 2.4867 A
AF 0.7103 AB 0.1716 AB 1.6333 A 85917 A 6.9683 A 2.5867 A

99a + wilaiy

1 + Rice 1.0078 A 0.1833 C 1.9706 B 63.611 B 5.687 B 2.9411 A

1+ Corn 0.7811 B 0.0544 D 0.0767 C 73.733 AB 14.576 A 2.8889 A
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q‘ a d o ] A 9 1 9 Y ldy 4
M35130 6 HaveINIART 1A NNy IuszuUgnd 1 suazdn Twanunslaiwe Tunes lsan

UAAZFUA (AD)

%N %P %K Y%root dw root dw
99mMa + wiais
2+ Rice 0.6774 B 0.2765 A 27433 A 77.778 A 2092 C 20450 B
2+ Corn 0.4079 C 0.2271 B 2.5811 A 82.500 A 5339 B 1.6358 B
a9 + Finvesseeiagaluned lsan
1 + Control 0.9367 AB 0.1383 D 1.1717 C 75.633 ABCD 8.430 B 2.7317 ABC
1+GG 0.9867 AB 0.1300 D 11233 C 79.100 ABC 10.902 A 3.0883 AB
1+GM 1.0950 A 0.0850 D 09817 C 57.300 CD 10.875 A 2.6467 ABC
1+ GE 0.6250 CD 0.1333 D 0.8067 C 56.500 D 10.595 A 2.5150 BC
1+G+E 0.9000 AB 0.0950 D 1.0767 C 60.000 CD 10.242 A 33733 A
1+ AF 0.8233 BC 0.1317 D 0.9817 C 83.500 AB 9.745 AB 3.1350 AB
2 + Control 0.6428 CD 0.2245 BC 2.7167 AB 84.167 AB 2523 C 1.6358 D
2+ GG 0.4690 D 0.2763 AB 2.6783 AB 71.667 ABCD 4153 C 2.0600 CD
2+GM 0.5063 D 0.3304 A 2.9750 A 93.333 A 3.733 C 2.0850 CD
2+GE 0.5460 D 0.2600 BC 2.5708 AB 68.333 BCD 4.135 C 1.6233
2+ G+E 04947 D 0.2080 C 2.7475 AB 75.000 ABCD 3.555 C 1.6000
2+ AF 0.5973 D 0.2115 BC 2.2850 B 88.333 AB 4192 C 2.0383 CD
yiiafiy + silavoudoeniaga lunedlsmn
Rice + Control 0.9210 A 0.2022 ABC 22950 AB 79.100 AB 3337 D 24383 A
Rice + GG 0.8410 AB 0.2469 A 2.7667 A 59.817 BC 3.727 D 2.6800 A
Rice + GM 0.9803 A 0.2483 A 2.5767 A 73.967 AB 4390 D 2.6217 A
Rice + GE 0.8110 ABC 0.2298 AB 1.8825 BCD 51.667 C 3548 D 1.8883 A
Rice + GtE 0.6010 CD 0.1981 ABC 2.4408 AB 75.833 AB 4270 D 2.7050 A
Rice + AF 0.9013 A 0.2540 A 2.1800 ABC 83.783 A 4003 D 2.6250 A
Corn + Control 0.6585 BCD 0.1606 CD 1.5933 CDE 80.700 AB 7.616 C 1.9292 A
Corn + GG 0.6147 CD 0.1594 CD 1.0350 E 90.950 A 11.328 A 2.4683 A
Corn + GM 0.6210 CD 0.1670 BCD 1.3800 DE 76.667 AB 10.218 AB 2.1100 A
Corn + GE 03600 E 0.1635 CD 1.4950 DE 73.167 ABC 11.182 A 2.2500 A
Corn + G+E 0.7937 ABC 0.1049 DE 1.3833 DE 59.167 BC 9.527 B 2.2683 A
Corn + AF 0.5193 DE 0.0892 E 1.0867 E 88.050 A 9.873 AB 2.5483 A

1 & P o & o & o &
N0 : Control :1M1ﬁL%ﬂ"lMﬂﬂiuliw1, GG = W10 Glomus geosporum, GM = Wu¥0 Glomus mosseae, GE = Wu¥0 Glomus etunicatum,

v
v A ~
G+E = NI¥0 Glomusg eosporum+ Glomus etunicatum, AF = Acaulospora foveata,
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a

=2 v a Y A [V A ¢ A d v a
ﬂ1§ﬂﬂ‘tﬂiﬂ§ﬁﬂ1§ﬂﬂﬂ‘ﬂ 3 ﬂ1§1‘l§W“]ﬁ?]NmJ1481?)1—!7]581!!%1%!‘]IE)iﬂllﬂﬂi"li“lﬂﬂﬁ)ﬂ]i!ﬂﬁﬂ‘l—!!!ﬂﬂﬁ
A = ala  d a d' v o =
ﬁN‘iJﬂ‘i’lN!ﬂll!!ﬁzV‘Iﬁﬂﬁﬂlﬂﬁﬂuﬂﬂ]uﬂ]’iﬂ“ﬂ‘ﬂﬂ‘ilﬂN
) 2 o ¥ o ) ' + o < A + o D)
MNUBYAUINUNTALUASUIVUNLHINDUIN T4 (‘]JqEJ‘H‘ﬂJﬂﬂTﬂﬂ’JLﬁaﬂ\‘H—‘ﬂqﬂﬁﬁJﬂWN“UT}
1 % % ¥ 90’ o 90’ o { % Q'J
wnuW¥e G+E) ihmindauazihminudsvesdudnInamdegega uaz c4 deminninga

A ) ¥ o ¥ v W ) A o ~
mam+1/hwn) u'lﬁuﬂﬁﬂl!ﬁ%u']‘ﬁuﬂL!ﬁ\‘]ﬂl@\‘]ﬁUﬂlTﬂWﬂlﬂﬁﬂ@ﬂ@ﬂ (®mI1N 7)

A_ v ¥ o Y o9 Y 9
MINNN 7 euay‘aumuﬂﬁmmzumummwamumﬂwa

Wwiinan (M5%) AT (M5%)
4 i 1 i 2 il 3 i 1 i 2 i 3
1 34.93 33.85 41.55 30.04 30.68 31.94
Cl 2 33.63 34.53 33.23 28.44 28.34 30.36
3 43.64 50.53 38.80 34.79 38.19 31.94
1 42.02 38.48 35.87 32.07 30.45 29.04
C2 2 41.10 32.46 38.83 34.70 29.68 34.14
3 42.39 33.34 36.21 33.93 30.20 32.37
1 79.97 38.72 42.77 41.14 29.13 30.12
C3 2 33.18 21.31 27.61 29.89 18.41 24.70
3 29.11 22.05 28.32 24.96 19.71 25.31
1 4471 41.49 37.82 29.23 30.05 30.93
C4 2 35.86 31.69 23.51 30.50 15.26 19.59
3 33.65 26.33 31.09 26.40 24.51 22.49
1 80.00 56.93 148.03 41.92 35.02 61.92
Tl 2 47.98 33.24 29.33 34.55 23.93 2234
3 27.94 25.19 28.38 21.46 19.74 21.58
1 335.89 149.03 126.12 114.34 59.05 55.10
T2 2 47.79 47.53 44.18 36.05 35.40 34.04
3 40.03 52.74 46.33 32.22 37.58 35.47
1 11036 173.61 172.94 63.96 51.63 69.83
T3 2 53.48 53.25 67.40 38.10 39.63 45.43
3 56.31 89.79 69.05 39.79 56.56 46.64
1 281.29 288.55 172.34 106.04 108.76 65.44
T4 2 59.35 80.65 58.84 42.96 52.33 43.14

3 49.13 80.32 63.80 37.76 50.07 4593
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Wviinan m3%) AR m5%)
a i 1 i 2 il 3 duii 1 i 2 dudi 3
1 143.66 132.11 154.15 51.01 59.01 60.11
TS 2 37.38 55.76 52.63 32.14 38.87 38.61
3 53.84 38.34 39.72 39.04 33.44 33.79
1 137.52 172.34 148.63 58.89 63.11 51.31
Té6 2 38.00 43.34 44 .95 32.49 35.39 30.70
3 68.44 66.87 74.87 47.90 47.26 48.95

g - suneans ae C1 = lildile, €2 = fewminmnaundes, €3 = fJoniinvhetn, c4 = fJoninninga

A ) + o o A + o L v o &
mt’I’ENH/\lN‘UTJ, T1= ‘LJEJ’HJJﬂﬂ1ﬂﬂ?L‘HaEN-P}_q]ﬂﬁiJﬂ“V\IN"’lﬂ’Ji]iJﬂiJﬁ’JHfﬂ Glomus geosporum (GG), T2

o & o Yy o o A o <
= ﬂEl‘l/iiJﬂmﬂﬂ’JmﬁﬁN+ﬂElﬁllﬂ1/\|N"’lﬂ’Ji’nlﬂ‘]J?i’JL%E] Glomus mosseae (GM), T3 = ﬂﬂmmmﬂm

o AL o o A o & o
maosHileninved15 AU WS Glomus etunicatum (GE), T4 = flomainnminounaes+ijomini

Y o o A o 1% o
VTNV YD Glomusg eosporum+ Glomus etunicatum (G+E), T5 = ﬂﬂﬁuﬂﬂmﬂ)mﬁerﬂﬂﬁuﬂ

k4 y 1 [ v
W95V Acaulospora foveata (AF), T6 = Jovinmnaunaes+iloniinrhetigmnuia

7 ~
LFONI 5 FUA

nndeyannugauesdudnIna wun T2 (Jendnmnoanaes+ijonainwsdinsuny

Wa¥o GM) Inugauesdudnlng 01g 45,70 1az90 U mAsgIga (56,62 Haz 69 w.u.

awdan) naz 1 (lulafle) Hanwgevesdudning o1g 45,70 1az90 u masdga (27,33

Uy 37 %.4. muﬁ”uﬁ’u) (@]”ISNﬁ 8)

A Y ) Aoy
131NN 8 ﬂlﬂyaﬂJqu\i"lJE]WluﬂJTJIWﬂWmllﬂ

o
v

A53N 2 (218 70 1)

>
(93

A397 3 (1g 90 Ju)

G dui1 duiiz Auii3 duiil duiiz duiis duit duiiz duiis
1 25 28 30 30 32 35 35 33 42
Cl 2 235 24.6 28 30 31 34 35 37 35
3 26 25 31 34 32 37 38 37 40
1 40 30 28 45 35 30 46 38 35
C2 2 35 32 26 37 39 33 39 43 36
3 29 34 31 35 37 34 41 43 41
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[

Y Y 9 A .
M3199 8 VoYANNNGIVEIAUTI Inan a'la (ap)

v v 3
(Y v (93

adafi 1 (18 45 ) adafi 2 (@1 70 1) a¥afi 3 (@18 90 1)
G duiil duRi2 duii3 duR1 w2z duRs duill duiiz dwils
1 28 30 35 35 35 41 41 38 43
C3 2 27 28 32 32 34 36 39 37 40
3 25 23 31 30 32 36 35 37 40
1 40 35 38 45 40 41 47 41 43
C4 2 38 32 36 41 39 40 46 43 47
3 31 29 34 34 31 26 37 35 34
1 50 52 55 60 62 65 80 65 148
T1 2 43 39 47 46 41 49 51 53 55
3 45 49 53 48 51 56 57 58 60
1 60 61 50 68 65 60 72 74 73
T 2 57 48 56 60 63 58 73 69 64
3 55 61 54 59 64 57 63 68 66
1 50 55 60 61 62 65 67 69 72
T3 2 45 51 53 48 53 59 51 57 64
3 47 50 55 50 52 57 61 57 59
1 61 63 57 63 65 59 72 e 67
T4
2 56 64 60 59 57 60 64 66 63
3 56 64 60 59 57 60 64 66 63
1 50 55 58 60 62 65 69 71 75
TS 2 52 46.7 59 56 49 61 60 56 66
3 57 64 58 61 67 60 67 73 65
1 70 60 62 78 70 71 80 78 74
T6 2 64 75 63 68 77 69 72 79 71
3 54 67 61 58 72 65 63 77 67

o 9 o < o v o <
vneme : sunaaed fe C1 = lildie, c2 = fleminmnaunaes, €3 = {lowinwedn, c4 = fendnminawndost

' Y '
e, T1 = Hendnnminaamaes+jeminvhsdswiuinde Glomus geosporum (GG), T2 = fJonsinninga
¥y '
wana+eninuad 13 WAV Glomus mosseae (GM), T3 = TJevinnindumae+ijensinvisdnsounn
o & + ey o A + ey Y1 o o &
NUYD Glomus etunicatum (GE), T4 = ﬂElﬁiJﬂmﬂﬂ’JmaE]Q-O—ﬂ&lﬁhﬂ“l/\hﬁ%ﬂi?hﬂ'ﬂﬂ%‘]f@ Glomusg eosporum+
o ) o T |
Glomus etunicatum (G+E), T5 = ﬂﬂﬂi\lﬂﬂWﬂﬂ’Jmﬁﬂ\HﬂEJWSJﬂWNGﬁJTJi’JZJﬂ‘Uﬂ’JW@ Acaulospora foveata (AF),

+ o A # o Yy 1w oo & a
T6 = ‘JJEJ'mJﬂmﬂmmamﬂ_jfmnﬂWNﬂn’Ji’nJﬂ‘UWme/N 5 YUA
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MNMIANHIHANTIATILTAUA SR UANUENT 1 (del) 1A% 2 (de2) WD AWENT 2
UA1 pH, AP 1ag Bd g4ga AuANNERT 1 TA1 NHA+, NO3-, uunildeon (Mg) uag Cu guga
aummsinszdon lufinnumnaestuneasi uagmsansamsin g auausiuns
nAavana 10§50 W Tu Ts e pH (6.16) 1ag P (6.66) gaga u@ C3 A1 pH (5.50) tag P

(2.93) @19, 71 Soil Organic Matter (SOC) 11 T1 (0.51%) TiA1gaga ud C1 uag C4 (0.35%) Jan

[
[

érge, A1 NH, T C1 (89.83 mg/kg) Hif1geqe usl T1uag T2 Taeiiga, A1 N0, 11 T6 (40.50) T
Agaga ualy C3 (11.67 mg/kg) ﬁﬁwﬁwqa, A1 K 1 T3 (2790.0 mg/kg) ﬁﬂ'wﬁ’wzjﬂ ualu C1, C2
waz C4 immqa, i1 Ca 1 C1 (1069.0 mg/kg) Timgaga ualudifuil c4, T4 uaz T5 fimeige,
A1 Mg 11 T1 (173.07 mg/kg) Hag 3 (170.53 mg/kg) UArgaga ualu T5 (124.87 mg/kg) ﬁﬂ'w:hqﬂ,
A1 Zn Tu T1 (30.96 mgkg) UA1FIGA ualudduau a fisnen, a1 cu lu T2 (3.24 mg/kg) ¥
AMgaga ualy C2 (1.89 mg/kg) ﬁﬂ'Whi:ﬂﬂ, Aunan (Fe) T C3 849 T4 1182 T6 (33.93-39.26 mg/ke)
uAgaga ualy C1 (21.24 mgke) ﬁﬂlw:hfjﬂ, AnNIMHa (Mn) 11 C2 (68.43 mgkg) uaz C3

(69.09 mg/kg) ta 11 T3 D3 T6 (36.10-39.67 mg/ke) HAdrga, A1 WSC T T1 (223.33 mg/kg) ua

'
A 1o

Tug5ui 10 (90.00) HAdiga, A1 HWSC Tudsun 5 (88.00) ualudisudu q Tad, A1

v
o

Permanganate Oxidizable Carbon (POC) lu 2 (0.50 mg/kg) ﬁfhmq A ualy T2 (0.42 mg/kg) G

aga uaza1 Bd Tu C1 (1.26%) Hargaga ualu T1(0.97%) U iga Baianuuana1enuedal

e
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) Aaa { <3 1 [ 1 wa a { [ [ 1
YAINAUNNADA (mmﬁ 9)%3!,1(?11'1{5}’]1 i$ﬂ‘Uﬂ’NiJﬁﬂ1dJNﬁﬂﬂﬁuﬂﬂﬂl@ﬂﬂuﬁuﬂﬂﬁﬂﬂu HagWUN
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{ Y [ o o ¥ o A =
1509 5 Feminmnoundes+ileminvhednsiunuiuie Go) hmilnaulgnd Inadilsum

A v

A A X A A = v o o A 1 1 < 1 o v
UNTYINQUATTIADTIHITWHINNUVUGINGTAULNDINIUNUAITUD U LW]@fJNllﬁﬂ@]UJLW]agﬁnﬁU

(«2))}

v 1 [ = [ a [ @ 4 g Jd o o 4
naapIdidwanolSuasInoImsAaz FALANAINNY 1HB99INIFDI1015 T aga15 luaes l5an
1 a v oA 19 Yo A a o <3 Y J o ' v
anrianuilaldnuiyyiamernu no1vezInlse Temilumsgagusigeimsuanaianu i

(Smith et al., 2003)
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pH SOC P NH, NO, K Ca Mg Zn Cu Fe Mn WSC HWSC  POC Bd
AWaAN % (mg/kg)  (mghkg)  (mgkg)  (mgkg) (mg/kg)  (mg/kg) (mg/kg)  (mg/kg) (mg/kg)  (mg/kg)  (mgkg)  (mgkg)  (mg/kg) %
del  581° 044" 386"  4047° 28.93"  21586" 95213 16393 688"  277° 3160 4955% 15333" 59.33% 045" 1.06°
de2 592 041 560" 7.3°  1757°  21033% 93239 14524 076" 238"  3508" 5252%  14333%  54.00° 046" 1.17°
MIUNITNAADI
Cl  586™ 035 548"  89.83%  21.33%  16288" 1069.0" 14640 1.27° 1.89° 2124 4950° 12333 53.00° 0.43" 1.26"
c2 584" 041™ 518" 2567°C  19.17°C 176657 9252 156137 0.95° 245" 2410° 6843 15667" 5133° 050" 118"
c3 550° 050" 293" 5083 11677 1921277 9586 17053 1.17° 293" 33.93%  69.09" 140.00"" 44.67° 044" 114"
c4  586™ 0355 422°7  60.00"  16.67°C 18250 8940  159.53" 089"  3.03"  37.15% 582" 12333" 4467° 048" 1.02°
TI 5765 0510 513" 0° 21.17° 191827 10155™  173.07° 3096 2.85"°"  38.59" 344" 22333" 88.00" 044 097
T2 583% 045" 3817 0° 32.67"°  2411.5™  936.0°  163.73" 083" 324" 3857" 51.57° 12333" 6133°  042°  1.06"™"
T3 591 043" 453" 1100 23.17°C  2790.0"  955.0° 165.73"" 0.51° 218 3554%  36.10° 140.00" 49.67° 047 122"
T4 588" 038" 560"  833%  24.00™° 2480.7"° 8759  143.00° 0.40° 235"  34.07" 37.85° 156.67"° 53.00° 046" 120"
TS 616" 045" 666" 767  2217°C 24653  887.1°  12487° 055" 276" 3096" 36577 206.67"° 61.33° 048 1.08"""
T6 602" 043" 374 683" 4050 2102.3°" 9063° 142.87°C  0.66° 208"  39.26" 39.67°  90.00° 59.67° 046  1.01™

= A o = A o = A o w A 19 14 + o 4 A + o ) H o < A 9 +
LY - ANAN AD TTAVNNNANN 1 (del), sgauUnNNaNN 2 (de2), M3uUnaaod A Cl = .lhlﬂlﬁljfl, C2= ﬂﬂﬂuﬂﬂ’]ﬂﬂﬁlwaﬂ\i, C3= ﬂUwNﬂw’N‘U’n, C4= ﬂﬂwuﬂﬂ’lﬂﬂﬁ!ﬁa@ﬁ-‘-w’mﬂl’n, T1= ‘]JE]

o < o Y o o & o < o Y v o & o <
ninmnaunaesHjeninwesd 1WA URWFe Glomus geosporum (GG), T2 = Hfeninmnaanaes+ijeminwesd15 Wi Ui IFe Glomus mosseae (GM), T3 = Hfonainninaunaes+ije

o Yy 1w oo & o 3 o Y 1 o oo A o <
WNﬂ‘V\INﬂJTJS’JNﬂUW’JL%@ Glomus etunicatum (GE), T4 = ﬂEJ“HlIﬂmﬂﬂ’JmﬁﬂQ+ﬂ8j‘i«i§Jﬂ1/\|NGlﬂ’Ji’J§Jﬂ‘Uﬂ’JL“]fﬂ Glomusg eosporum+ Glomus etunicatum (G+E), T5 = ﬂwnnmnmmﬁaw

o ¥ o o A . o & & ¥ v o & ¥ A
Hevinvhadswnuiuie dcaulospora foveata (AF), T6 = Tjevinmnaamdes+onsinvhetsunuiugens s siia
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] 9
ﬂ'lﬂﬂﬁﬁﬂ‘]eﬂﬂﬁ’)&ﬂﬂ%ﬁﬂuﬁ'm33@‘Uﬂ’3'm5ﬂﬁ 1 1ag 2 UAUAMTUMNINAADING 10

MU MU A pH ANWEANT 2 di5U TS (6.20) IAmgege uannuani 1 @150 €3 (5.32) fian

]
I3 [

A1ga, A1 SOC ANWANT 2 M5 T1 (0.53%) HAgaga uanwana 1 @15y C1 (0.26%) IAdiga

AP ANWANT 2 @151 TS (931 mgke) UAgaga uanuani 1 §15U €3 (1.97 mgkg) T

'
[

Arga, A1 NH, Auani 1 @15 C1 (168.00 mg/ke) UAgega uannuani 1§15y C2 uaz T1 D9

'
' o

T6 uazANaNH 2 MTUN 1, 3 1ag 509 10 (-37.67-16.00 mg/kg) U d1ga , A1NO, ANWANT 1

]
= [

A5V 10 (63.33 me/kg) UAIGIFA UAANWANT 1 A5V C3 ANWANT 2 151 C2, C3, C4 uaz TS

(8.33-15.00 mg/kg) Aga, A1 K ANWANT 1 ATV T3 (2988.3 mg/kg) DAIGIga uAANWANT

v
= o o

1 15U C1 (1579.3 mg/kg) azANUaN: 2 MU C1 (1678.3 mgkg) UAA1ga, A1 Ca AWANT 1

[ =2 { [

A3V C1 (1160.5 mg/kg) VAIZIGA UAANIWANT 1 615U T5 (698.0 mg/kg) UAWNIFA, A1 Mg AN
anfl 1 15U C3 (198.87 mg/kg) HAgaga uanuani 1 @15 T5 (95.07 mg/kg) WAwiga, A1 Zn

v
= o o

ANANT 1§15 T1 (61.13 mg/kg) HAgaga uannuanuazdsuou o lulianuuanaieny, a1

Cu ANMANT 1 ATV T2 (4.38 mg/kg) UAgaga uanuani 1 6150 C1 uaz 10 (1.60 mg/kg)

[
o

Aga, A1 Fe ANWANT 2 615D T6 (55.85 mg/kg) NA1gaga uan1uani 2 f15u C2 (19.60 mg/ke)

UAEIEe, A1 Mn ANNANT 1 15U C3 (71.95 mg/kg) LAZAMNANT 2 M5V C2, C3 1Az T1 (76.70,

v
= [

66.23 1182 65.95 mg/kg) UAIGIFA LAANVANT 1 §15U T3 ez T5 (33.52 uaz 33.31 mg/kg) N

v
o_ =KX A4

A1ga, A1 WSC ANWANT 1 615D TS wazgAnuani 2 M50 T1 (290.00 mg/ke) UAIGIEa HARIIY
=1

q

anfl 1 f5u T6 nazANUANM 2 §15D C4 1Az T6 (90.00 mg/kg) HAiga, A1 HWSC ANNANT 1

D.

o o o o w

@150 T1 (103.00 mg/kg) HAEaga uanMwani 1 @150 C3 wazANuani 2 @15y C2 (36.33

U Q

'
[ o o

mg/kg) BAEIga, A1 POC ANNANT 1 @131 C2 (0.52 mg/kg) DAIFIGA LAANWANT 1 15D T2

] '
2K A o = o

(0.38 mg/kg) HAWga HazA1 Bd ANNANT 2 @151 C1 (1.47%) HArgaga uannuani 1§15y
Ao =~ 1 o 1 A v o W aa ~ <3 Y @
T1 (0.93%) limega Felinnuuanaenuegeiiiednynedna (@319 10) azmiu 'l szau

ANuanazdsunaassinanelsnusigeImsuaaz yia ludutanaenu Tasnszaunuan

I = ! 2 a A d’ = v v = d' d‘
nl nwammiL‘waJﬂ?u1m‘ﬁWg@1141511;@1;@&1/1@;{@@116@1/1%%53@ummaﬂ‘n 2 91UUDININ
<

Y
%

Y a ~ a =1 [ = o Iy A A a 1 dy
u%uwumuuaznﬂ?mmaumﬂmqqq %Q‘ﬂﬂ?‘fiﬂjilﬂm‘mﬂ’éﬂ?ﬂﬁ/‘l“}i%u@@?ﬁﬂ QN UDNYINU

—

v < 14 1 o w ~ [ Y] 1 @
ENL’]J‘L!Wall'm'lﬂﬂ'liﬁl,ﬁﬂflﬁl,ul!@laZGl'l'iﬂﬂ'l'ﬂ/'l@aﬂﬂﬂl!@lﬂ@l’l\?ﬂuﬂﬂﬂﬁfuﬂu
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pH SoC P NH, NO, K Ca Mg Zn Cu Fe Mn WsC HWSC POC Bd
% (mg/kg) (mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mgkg)  (mgke) (mg/kg) (mg/kg)  (mgkg)  (mgkg) %
del C1 5.80" 0.26° 435" 168.00" 15.67°C 1579.3" 1160.5" 159.60""" 0.63" 1.60° 21.40% 37.75" 123.33" 63.00° 0.42°"  1.06""
del C2 571° 0.40"™ 4.80""" 13.67° 27.33% 1794.7 10213 172,93 1.37° 248" 28.60"" 60.17""" 123.33"° 49.67° 0.52" 1.21°
del C3 5.32° 0.50"" 1.97" 109.33"° 15.00° 2007.3"" 1050.5"™ 193.87" 1.66 328" 4493 71.95" 12333 53.00™ 042°°  1.10°"
del C4 579 036" 377 96.00"™ 18.33% 1758.3"" 978.9"" 182,27 1.12° 3.85"" 4621"" 60.47""" 156.67"" 36.33° 046" 0977
del T1 571° 0.50"" 4,05 333" 25.67°C 1879.7°" 999.2""* 179.47"% 61.13" 346" 427" 60.93"" 156.67"" 103.00" 041 0.93"
del T2 5.74° 0.50"" 3.63"" 433" 39.33" 2408.3"""" 874.8""¢ 164.67"""" 1.07° 438" 38.17°" 62.32"° 12333 63.00™ 0.38" 1.00°"
del T3 595" 046" 281" 2.00° 27.33% 2988.3" 9435 177.73"* 0.49" 2.24% 24.99% 33.52" 156.67"" 53.00% 047" 1.22
del T4 5.96"" 0.40"™ 5.01°F 0.67° 25.67° 24487 837.3"" 143.20™" 0.39° 249" 21.05" 35.35" 190.00"" 53.00° 045" 116"
del T5 6.12"° 0.50™ 4,01 1.67° 31.67° 2477.0"" 698.0" 95.07° 0.53" 2377 - 2377 3331 290.00" 63.00° 0.49"° 0.97"
del T6 5.98" 0.50™" 4,177 5.67° 63.33" 2244, 7°PF 95725 170.53"%* 0.45° 1.60" 22.66" 3973 90.00° 56.33% 046" 1.00°"
de2 Cl 5.93"° 0.43" 6.60" 11.67° 27.00™ 1678.3" 977.5°" 133.20°° 1.91° 2.19™ 21.09% 61.25"% 123.33" 43.00™ 0.4 147"
de2 C2 5.97"° 0.43" 5.55° 37.67°" 11.00° 1738.3" 829.1°" 139.33" 0.53" 242" 19.60° 76.70" 190.00"" 53.00° 047" 1.15°?
de2 C3 5.68" 0.50™ 3.90 -7.67° 8.33¢ 1835.0 866.7°7¢ 4750 0.67° 2.58" 22.93% 66.23" 156.67"" 36.33° 046" 1.18™
de2 C4 593" 033" 4.68""" 24.00" 15.00° 1891.7°"" d809.1™" 136.80™" 0.66" 2.21™ 28.10"" 55.76"""" 90.00" 53.00™ 0.50"" 1.08°"
de2 Tl 5.82°7 0.53" 6.21" -14.33" 16.67°C 1956.7°""" 1031.7** 166.67""" 0.78" 2.24™ 3291 65.95" 290.00" 73.00"" 047" 102"
de2 T2 592" 0.40™™ 3.99 -37.67" 26.00° 2414.7"""" 997.2°* 162.80"""" 0.60° 2.11™" 38.96"" 40.82°" 123.33" 59.67° 045" 1.12°?
de2 T3 5.87°" 0.40™™ 6.24" 20.00" 19.00° 2591.7"° 966.6"""" 153.73""" 0.54" 2.12™ 46.09"" 38.68"" 123.33" 46.33" 046" 123
de2 T4 581 036" 6.18° 16.00" 22.33% 2512.7"% 914.5"¢ 14280 0.41° 221 47.08" 40.34°" 123.33" 53.00% 047" 123"
de2 TS 6.20" 0.40™™ 931" 13.67° 12.67° 2453.7"""" 1076.1"" 154.67°"" 0.58" 3.15"" 38.15"" 39.83" 123.33" 59.67" 046" 119"
de2 T6 6.07"" 036" 3.327 8.00” 17.67° 1960.0°"" 8555 115207 0.88" 2,56 55.85" 3961 90.00" 63.00° 046" 1.01°®

, . ) , . D e oo &
WINBINA : ANNAN A TTAUANUANT 1 (del), T2AUAWENT 2 (de2), fFunaass Ao C1 = lilails, c2 = fJowinnnaamaes, €3 = fondnrhed, c4 = fJowiamadaunaestiedn, T1 = JominmanamdesHjowiniedniwduiiie

) ' o o X o J o ' v o X o < o
Glomus geosporum (GG), T2 = ﬂfmﬁﬂmﬂﬁ"!mﬁﬂd#ﬂﬂ‘m.lﬂ1/\|N"IT1’J§’JiJﬂ1J1’i’JL‘T5’f) Glomus mosseae (GM), T3 = ﬂfj“lfillﬂmﬂn’m’iﬁerﬂﬂﬁﬂJﬂWNﬂBJITJi’nJﬂ‘UW’JL%@ Glomus etunicatum (GE), T4 = ﬂﬂmlﬂmﬂmmﬁawﬂﬂwuﬂwwﬁﬁa

Ve oo & R # o 4 A + o Y v o X + o 4 A # o Y v o X 2 a
FINNUNUYD Glomusg eosporum+ Glomus etunicatum (G+E), T5 = TJEJWllﬂﬂ"lﬂﬂ'JWiﬁﬂQJr‘iJfJ‘I’iiJﬂV‘hﬂﬂlﬂ'ﬁ'JiJﬂUﬁ'Jl%ﬂ Acaulospora foveata (AF), T6 = “JJfJWlJﬂﬂWﬂﬂ'JWiﬁ’EN+TJfJ‘HlIﬂT\INﬂJTJi'HJﬂUW'JH!’ETVN 5 BUA
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a 4 o w ' 1 . . o w
‘i]'lﬂfnﬁﬁﬂ‘lﬁl1ﬂ'lﬁ']!.ﬂ31$ﬁﬁsﬁﬂ1uﬂ13ﬂﬂ13‘ﬂﬂa@\‘l WU A1 Root colonization UMY C4

(92.22%) uaz 8 (94.44%) UAGIFA UAMSY Cl (76.67%), T1 (77.78%) tag T5 (75.56%) UA1

[
o

aga, A1 %P MY C4 (0.18%) UAIZIGA UAGITY T6 (0.05) UAWNIEA, A1 Fe é15U C1 (532.53

[
[

mg/kg) 1Az 5 (482.25 mg/kg) VAIGIGA UAGITY T6 (138.89 mgkg) UAWIGA, A1 Mn f151 C2
(45.39 mg/kg) TANGIgA UATY C4, T1 waz T5 (18.83-20.81 mgkg) HAmga, 1 Zn 150 C1
(20.17 mg/kg) NAgaga ualud1iy T2 (7.17 mgkg) uag 7 (6.83 mg/ke) ﬁﬂ'wﬁ’wqﬂ, i1 Cu M5
T4 (8.64 mg/kg) UAIGIGA UAGITY C3 (5.47 mg/kg) uag T1 (4.67 mg/kg) ﬁﬂ'wi’wqﬂ, A %N f151
C1, C2 11ag C3 (3.20-3.43%) Hf1gaqa uAm5Y T6 (2.24%) TA1ega, A1 %K M3 C2 (3.11%)
AgIga UAMTY T2 (1.20%) TA1Ega, A1 %Ca 150 C1 (0.63%) 1o 10 (0.64%) Timgaga ua

o w [

@150 €2 D3 T1 1Az T5 (0.29-0.35%) NA1d1ga 1azA1 %Mg @151 T6 (0.19%) UA1gaga uad1sy

'
o o v aa

~ a1 R A 1 @ 1 = ~ <3 Y [} o w
N C4 UMAFA FIUANTUUANANNUBDYI NN UITIAYNINAD (®MINN 11) %mu"lmw UAQTHNI1TU

A 1

NAaedlNan 31U F190 1M IRz SUA TUNFIANA19NY VIIMTUNAINUTIUE1991113

FiamgInugengauaz lnanaenunana
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root %P Fe (mg/kg) Mn (mg/kg) Zn (mg/kg) Cu (mg/kg) %N %K %Ca %Mg
colonization

C1 76.67° 0.13"% 532.53" 42.00™" 20.17" 597" 341" 2.19% 0.63" 0.16™
c2 84.44"% 0.14"% 312.56" 4539" 17.64"° 6.11"" 3.20" 3.11” 0.35" 0.15"
c3 85.56"C 0.14*" 298.11° 3758 12.75%% 5.47° 3.13"° 2.28% 0.29" 0.13*"
c4 92.22" 0.18"* 286.19° 20.31° 16.44™ 5.75"° 3.43" 2.73"* 0.29" 0.0085°
T1 77.78° 0.10° 482.25" 18.83¢ 15.44"%° 467° 2.55° 2.25% 0.33" 0.08"
T2 78.89° 0.09° 282.75™ 28.22% 7.17° 6.14"" 2.28 1.20° 0.44" 0.14"
T3 88.89"" 0.08™" 258.19™ 31.72%¢ 6.83" 6.92"" 2.49° 1.73<° 0.46"" 0.09"
T4 94 44" 0.10°* 233.58" 31.42"% 10.50°" 8.64" 2.88"% 1.93°° 0.48"" 0.15""
TS 75.56° 0.11°° 161.78"¢ 20.81° 8.08" 7.06"" 2.26" 2.23% 0.35" 0.06™
T6 84.44"¢ 0.05" 138.89° 38.19"° DR 6.03"" 2.24° 1.74° 0.64" 0.19"

o w 9 v o o o ) o o ) o < o )
“Hlﬂﬂl,ﬁﬁ] AT UNAADN ﬁ’f) Cl = llllclﬁﬂﬂ, C2= ﬂﬂﬂnﬂﬂ?ﬂﬂ')!ﬂﬁﬂﬁ, C3= ﬂfJWiJﬂ‘V\IN"UTJ, C4 = ﬂﬂﬁuﬂﬂ?ﬂﬂﬂlﬂaﬂﬁ#ﬂlkﬂﬂﬁ, T1 = ﬂﬂﬁllﬂﬂ1ﬂﬂ’3!ﬁ$’t’]ﬁ+ﬂ8ﬁllﬂV‘INﬁU']’J

' v o A o o o Y 1 o o & o o o 9
FINURUTO Glomus geosporum (GG), T2 = Fovsinninaniaes+ijeniinwesd 15w UR B0 Glomus mosseae (GM), T3 = TJomiinnminaunaes+ioniinwiedn

4 Y ' e A o <
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