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Abstract

To study the effect of abuscular mycorrhiza fungi and plant growth promoting
rhizobacteria (PGPR) on nutrients uptake, growth and yield of longan was consisted of 3
experiments as follow; 1) to survey and collected abuscular mycorrhiza under longan canopies, 2)
to study the usage of abuscular mycorrhiza and PGPR on nutrients uptake ,growth and yield of
longan and 3) to evaluate the efficiency of abuscular mycorrhiza on longan seeding growth in pot
experiment.

The wvariation and population of abuscular mycorrhiza fungi under longan
canopies was studied from sampled that collected from different orchard at 6 districts in Chiang
mai and Lamphun provinces such as Sapatong, Hong Dong, Saraphee, Mae On, Mae Tha and
Thung Hua Chang. Soil samples were analyzed to count the population and characteristic of
abucular mycorrhiza spores by complete randomized design with 3 replications. The result shows
the average of population of mycorrhiza as 17.0 spores/ 10 g soil. At Saraphee district, the
population of mycorrhiza got the peak at 19.67 spores/10 g soil but not significant with others.
Normally, the shape of spores reported in often circle or oval shape, and they have many colors
like black, white, yellow, orange, orange-red, white-yellow, etc.

The respond of the usage of abuscular mycorrhiza and PGPR on nutrients
uptake, growth and yield of longan at Doi Saket district orchard was studied 2 annuals by
randomized complete block design (RCBD) with 4 treatments and 3 replications. The treatments
consisted of control, mycorrhiza (AMF) of DOA, PGPR of DOA and AMF+PGPR. The result
found that the average of soil pH in topsoil slightly decreased and the applied only PGPR caused
the soil pH higher than other treatments. Organic matter was slightly increased compared with
soil sample before treated. Extractable phosphorus and potassium were reduced in the end of
experiment on the first and second years after application of treatments to 15.5 and 7.5 mgP/kg,
361 and 392 mgK/kg respectively. On subsoil level, the soil chemical properly showed in rarely
non significant compared with soil samples before started experiment. However, organic matter
was increased from 3.11% to 3.58% at the first year experiment, but reduced to 2.85% in the end
of second year. The application of only mycorrhiza under Longan canopy caused majority of

extractable phosphorus and potassium higher than other treatments both in top and subsoil.



The efficiency of abucular mycorrhiza fungi on longan seeding growth in pot
experiment was study with 8 treatments as follow by different source of AMF from Sapatong,
Hong Dong, Saraphee, Mae On, Mae Tha, Thung Hua Chang and DOA comparing with control
treatment. The experimental trial was designed by complete randomized design (CRD) with 3
replications. The result showed that AMF of Mae Tha site caused the highest percentage of root
colonization and spores mycorrhiza after 12 months inoculated. The high, width and length of
canopy were recorded at the peak with AMF of Mae Tha treatment. The concentrations of
nitrogen and potassium in longan leave samples at 6 months were not significant among
treatments. However, AMF of Sapatong caused the highest phosphorus content in longan leave
samples at 6 months. In addition, AMF of Saraphee provide the highest nitrogen content in
longan leave samples at 12 months (P<0.05). Moreover, phosphorus in longan leave at 12 months
was in the highest level by AMF of DOA and Sapatong but did not significant from AMF of Mae
Tha, Thung Hua Chang and Hong Dong. The concentration of potassium in longan leave at 12

months got level off the samples at 6 months and no significantly different among treatments.

Key words: Mycorrhizal, PGPR, Longan, Nutrition
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Plant Growth Promoting Rhizobacteria (PGPR)
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o o= ] { {
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siderophores TuMstUTIAMAN AMAIMIT0TUNITa3 19805 INUNY 15U auxin, cytokinin
. . = A U 9 1 A 9 1
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lumsadumsdgine anvawnsalunmsnszduldiyaigigquiu anvausalu
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[ a - - 3
Aua3un13A99A (uptake) Tuiasn (NO',) owTuition (NH',) WoaiWa (H,PO ) uaziman (Fe)
A a a N o . . a P 1
aumsduaiufnssuveseu lmilumsni e (nitrate reductase) (Wani, 1990) 9aun3 41
=2 A J ' a a J A a 2~ [
linanemsviearan liniu nsaeiilu tazess luunveonsu Felinalaeasinonaln
MINAIUITIN LazN5s AL TavoINY (Akbari ef al., 2007)

I == = Ay =
Beijerinckia WuLuANenauase N 199901501018 qummiwu“lu

a

9

a = [ Y 9 (4 @& A 1
mnmimmmwﬂi WINoeY U1 Ina 111100 uaznlviany dIu Azospirillum L‘flu

A 1 =

[ @ % [ [ [ a L
HUANE ENFITATI N FUASINU FINUAITUNTATL180819uNT a8 Uz uUL e 1y
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U31UN0ge1Heu8e PGPR TuszuusInfiviag rhizosphere 91 19 enunsoui
%1iavad PGPR 14 2 Uszinn Tdun
1 { o J
1. Intracellular PGPR (iPGPR) 1809 ngu PGPR Mideadenielumadves
A o Ao ¥ O 9 v 9 = v A Y
Ny Arwdrngany ldun msderds tazaiauvesls Tulieununyasznand

= 1 A n 9 [ Il J
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= a1 I

@ [ % 1 3 1 ] o [l
YoITINNY AN AMAVIATURE1 U PGPR 92 13seanansoutuilungudosaudumiiaioeg
Y~ A
1490 3 nqu Av
VoA @ ] Y o
2.1 nqunedeeglnanusn
2.2 NQUNOIFABAABYINHIVDITIN

VoA o 1 a J J 2
2.3 ﬂqamamaagmnmiW’mmaammamiu%u cortex
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' { ' . . . s 3 : Y v
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17

A Y o A ~ A A A o o 9
IMUTZAVYDY ethylene TUnUTe) Taslina lInuivnnmsiuuaiGemeiuguausoaii
indole-3 acetic acid (IAA) #a'l1) ﬂi%:]luﬂlﬁlﬁﬂﬂﬁﬁ 514 ethylene

& Y o o Aq Y o 4 A Y
A13509AU (precursor) d1AYN1F1UN1TFUATIZH ethylene Tuny laun 1-
. . . = A A Y I
aminocyclopropane-1-carboxylic acid (ACC) #9luviarensali PGPR asolys Acc 1u
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FLAUAUUU (0-15 cm.) agﬂlmﬂmmﬂmﬂmaﬂ@ 11.41 mgP/kg uaz“lusmmummg“lummmm
z') = [ = ~ [ a (] P a’i a [
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Treatment pH %OM P(mgP/kg) K(mgK/kg)
Top soil
6.67 5.61 11.41 449
(0-15 cm.)
Sub soil
6.53 3.11 4.61 332
(15-30 cm.)

9}4” = 4 1 v AaaA 4
114ﬂ1i‘i/lﬂﬁ’e)\1ﬂ1iﬂl,“]ﬂ“]$’€)i1ﬁl’e)llllﬂ’e]i]li%Wi’JiJﬂ‘]_IW%W@Wi(PGPR) ABNIT

[ A

a a A ° A o w ] I o
WAy Tanazwanvesd loluaammlasilgnlaslidisunaaoaniseoniilu 4 M5u fie
f5UAIVAN, F15U Mycorrhiza, 1151 PGPR 1826150 Mycorrhiza + PGPR Ha3911219¢1151

A Y <3 o ] a A wa =\ 1 [
MINAADY 4 AU IaNMINUAIPENALNBATINdOUAMANTANUAT L1952 WU
< [ a Y] o w = ~ A [ o o A
anuunsa-anludussauu (0-15 cm.) Tud3u PGPR UA1gangane 6.68 dauludiun

= [ . [ 3 1 A < 9 A A =\ (%
umgla Mycorrhiza + PGPR manuunsa-aanaunuaniios Av 6.59 WaSeuneuny
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F4
[ )

PGPR 710 345 uag 315 mgK/kg muaay #alud15uniinis lai¥e Mycorrhiza + PGPR @4ma

Y a { Y] Y a o = ] [l ] ) aa o w
19505 e TnunaFouiana la luaudnga ua liianuuanasnulunsadannei’
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. a4 A o a o 12 o o Ao
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Ta1¥0 Mycorrhiza tfigsed1aaed s ua Inunadouiaiala luaugeingane 412 mgKke

u Q
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YUENA13U PGPR nﬂ?mmTwzmﬁwawaﬂﬂ”lﬁ'“luﬂuimamma 411 mgK/kg YMeLagINU
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[ ' dy . v A A = d' [ 9 a :) J
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d‘ wa a 2 ~ dl
M1I1N 4 ﬂmﬁﬂﬂﬂﬂlﬂﬂﬂuﬂaﬂﬂﬁiﬂﬂaﬂﬂﬂﬂ 1

Treatment pH %O0OM P(mgP/kg) K(mgK/kg)
Top soil (0-15 cm.)
Control 6.56 5.63 8.46 b 345
Mycorrhiza 6.42 5.89 25.63a 411
PGPR 6.68 6.04 13.77b 373
MZ+PGPR 6.59 5.70 13.92b 315
mean 6.56 5.82 15.45 361
F-test ns ns ' ns
%CV 3.60 11.23 27.73 16.67
Sub soil (15-30 cm.)
Control 6.48 sy 2.78 319
Mycorrhiza 6.80 3.35 6.64 412
PGPR 6.49 3.75 6.37 411
MZ+PGPR 6.34 3.64 4.06 329
Grand Mean 6.53 3.58 4.97 367.75
%CV 4.40 22.17 60.09 17.46
F-test ns ns ns ns

HUNWLYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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sumuguiifiunagiigane Sosaz 3.20 1azd5U Mycorrhiza +PGPR Hfsunadiigano
Y [ o o A [ dy . =\ (] = =)
Fooaz 2.52 @2 U3 UNUN I3 1% Mycorrhiza 1182 PGPR 1#e998111A8 MU 10T 10l
duvisoiagluaunD 3.04 1182 2.65 % e Lilinnuuanaanuluneana (P<0.05)
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'
o A
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A1319%N 5
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o <3 % [ a @ 1 =y H @
TagyimsAUAID819aY 2 T2AUAD 0-15 az15-30 cm WUNUT s TnunaGeunanala lu

v
a =

AuNANAABDYN 392.5 1AL 306.8 mgK/kg 1AM@Y Mycorrhiza TUANIEAUVY 0-15 cm

PnaTnumadeunana la luigangano 460 megk/kg ¥4 ilianuuanaanuluneadany
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o w o = [ dy ~ [] = =Y = = [ YA
mi‘ummmmzmiumm'ﬂm% PGPR L‘WEN’E)EJNL@EJUIQEJ‘]Jilﬂ‘mIWLm’dLGIfEJJWI’dﬂﬂllﬂﬂ’é)
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404 uay 377 mgK/kg @aUAI5TY Mycorrhiza + PGPR f1e1MgAne 233 mgKrkg Haiina1u
uana191uNa@dh (P<0.05) M5 Mycorrhiza HANAINNY AIFUAIVYN 1A Mycorrhiza
590U PGPR  luvaizndSuna Tnunadeniana 18 luauscanuais (15-30 em) wuidisy

Mycorrhiza JU511geigano 366 mgK/kg 7998901A0MTUAIUANAD 303 mgK/kg Haz
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MIUNTMIANIYO PGPR 1899819188778 283 meK/ke §11151A15U Mycorrhiza + PGPR §

'
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pH %OM P(mgP/kg) K(mgK/kg)
Treatment
Top soil (0-15 cm.)
Control 6.50 4.90a 8.45 404 a
Mycorrhiza 6.27 4.46b 10.02 460 a
PGPR 5.90 4.75¢ 5.52 377 ab
MZ+PGPR 5.86 4.10c 5.79 329b
Grand Mean 6.13 4.55 7.45 392.5
%CV 1.82 8.75 38.66 12.13
F-test ns * ns *
Sub soil (15-30 cm.)
Control 5.81 3.20 4.88 303
Mycorrhiza 591 3.04 6.72 366
PGPR 5.77 2.65 6.50 283
MZ+PGPR AL 2.52 5.33 275
Grand Mean 5.80 2.85 5.03 306.75
%CV 3.01 25.61 27.12 26.00
F-test ns ns ns ns

HUNWLYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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v ;4
maed 6 Pnasgermsuanlulud lendaldides lunes 15 6 hou

N P K
Treatment
(%)

Control 1.26 0.130" 1.00
AMF duih904 1.37 0.290" 1.15
AMF %1904 1.46 0.217" 1.08
AMF @159 1.61 0.213" 1.20
AMF 113991 1.43 0.137 1.13
AMF 19117919 1.46 0.213° 1.22
AMF 13j91 1.34 0.223% 1.14
ATUITINMTNHAT 1.51 0.163"* 1.11
Grand Mean 1.43 0.198 1.13
%CV 8.25 16.24 14.56

F-test ns * ns

HUNWLA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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0.25%P, 0.24%P 1z 0.22%P mua1ay audrsunilsmanearesaluludmnganadisy

amuguwulsmnaeanesaludedialud lodios 0.15%P (P<0.01) Ysunawearesaluly



38

o = A A 1A = ' A 3 Y A A
m"lﬂ“luixaz 12 ADUNAURDYDIN 0.22%P HAFININTOU 6 IADULANUDY vaegnYsum
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yauzdsun luimslae lunes 1sa (Control) HifFua TnunmGoniosigane 0.91%K
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N P K
Treatment
(%)

Control 1.12° 0.15° 0.91
AMF duileoq 1.28™ 0.29° 0.95
AMF #1904 136" 0.22" 1.01
AMF @159 1.59° 0.18™ 1.10
AMF 1300 U e 0.14° 0.96
AMF 4119919 1.41" 0.25" 0.97
AMF 113i91 1.41° 0.24" 1.04
NTUITINITINYAT 1.41° 0.30" 1.04
Grand Mean 1.36 0.22 1.00
%CV 9.42 16.52 12.28

F-test & wk ns

HUNWLHA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=(.05 and ns= Nonsignificant
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HUNWLA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,
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