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Abstract

The study of rhizobium co-inoculated with arbuscular mycorrhiza and phosphate solubilizing bacteria
on peanut growth in pot experiment was laid out on completely randomized design (CRD). The experiment
consisted of 5 treatments; 1) control (without microorganism), 2) rhizobium (R: Rhizobium sp.),3) R + arbuscular
mycorrhiza (R+AM),4) R + Phosphate Solubilizing bacteria (R+PSB: Rhizobium sp. + Bacillus sp.) and 5) R+AM+PSB
with 4 replications. The results showed that co-inoculated of microorganisms (R+AM+PSB) provided the highest
root length, and the highest fresh weight and dry weight of shoot and root. The treatment of R+AM showed the
peak of nodules number (115 nodules/plant), nodules fresh weight and dry weight (0.65 and 0.16 g¢/plant).
R+AM+PSB treatment increased the percentage of AM root length colonized at 26.64%. However, total nitrogen
content in peanut shoot was highest in R+PSB. The concentrations of phosphorus and potassium in peanut
shoot and root parts were not significant among treatments. Co-inoculate of R and PSB produced the highest
nitrogen fixation at 87.73 mg N/plant.
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Sesithaulalumswdndiodas iesanidasduiviiamnsarisulasiauldideranusmivlslodoudaanusanis
Tulmstauldds 150-200 nn lulastaw/ionms (Peoples et al, 1992; Toomsan et al,, 1995) uananni Cui et al. (2019)
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2005) Ineidoustazaiinagldluuiin 20 feansdedu (10° cfu/l ml) uadldidesoridanasluneslsniidauonaes
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Table 1 Effect of microbial combination on the growth of peanut at 45 DAP (Day after planting)
Plant height Root length  Shoot weight (g Plant™) Root weight (g Plant™)

Treatment

(cm Plant™)  (cm Plant™) fresh dry fresh dry
Control 27.88 26.63 b 23.80 c 3.59b 577 c 046 b
R 32.25 32.50 a 30.04 b 359 b 7.96 bc 0.75 a
R+AM 29.88 33.00 a 30.31 b 4.68 b 7.48 bc 0.79 a
R+PSB 30.50 35.00 a 35.63 ab 5.00 ab 9.54 ab 0.88 a
R+AM+PSB 29.63 3550 a 36.96 a 6.32 a 11.52 a 0.97 a
Mean 30.03 32.53 31.35 4.87 8.45 0.77
CV (%) 9.82 10.69 9.15 19.81 23.48 16.44

F-test ns * *% * * *x

Note: Control (uninoculated), R: + rhizobium, R+AM: + rhizobium & arbuscular mycorrhiza, R+PSB: + rhizobium
& phosphate solubilizing bacteria, R+AM+PSB: + rhizobium, arbuscular mycorrhiza & phosphate solubilizing
bacteria. Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= nonsignificant

mMsieuvesddes

Frurulvesidamdann 45 Yundsgn wuinisladelsindondmsuuuaiiFogoseamnasualid
AndonainUugeiiande 115 Un/du Geliifinnuuandslumsadfedisiifoddayiunnnssuds snifunssuisnuny
Fafidnadonaifinudesiian fio 13 Uu/du (P<0.01) dwduimiinuuanuazduuionuimsldidogdunsslun
nssuBmanasesiinavhliiminuuangeniinssiimuay Tnsmsladelsledeusmiugdunidsosoamadmn
Unanuaruuisgeiign Ao 0.65 uar 0.16 nfu/du muddu Sslifinnuuandstumsadffunisldidelunssisius
(P<0.01) msfinwafiduinadtogenduvaserivagarslueslsulunnvesiiaas nuhnsldlsladonsuiuiden
o1§tagansluneslsuazaduviddeseampivesiduinsidiinnuesenitanansluneslsvunniian fe 26.64% Fsdl
aruandlunaadAtunnitiunnaesegaiiteddle (P<0.01) daumslddelsladeuduiudoserstagasly
aoslsmmuiedidudnsidnegendoveseritagansluneslsusesasnie 13.10% drunssuisemunuinisidisne
flanfio 2.95% (Table 2) Tnssunanssnssianadoatumunaanives Lekberg & Koide (2005) finuiinisldidesn
o1$ananslumeslsmmiudelsludouluddaslulszina Zimbabwe MnAusionun 9 Foghsanansauiiudiuiuuy
1489 4 whidlafisuiumegsiuilldidelslateufioroguiouas dailfannuduiuidanssrisuuduuas
nsneaidesestagaslunesls (R=0.98) lufhdas varfiefifuinindrsnainmunasssves Massoud
and El-Batanony (2009) WuLﬂai%’uﬁmmﬁswﬂmaami‘ﬂ’aqawﬂmaﬂimmﬂmﬂdL%?a Azospirillum lipoferum
S9UAY Bradyrhizobium sp. kag aﬁﬁ'a@mﬂmaﬂimﬁisw a5 5"14‘1/151%@ﬂqaﬂiwmmaaﬂuﬂ%&ﬁIﬂaﬁma%wﬁuﬁ
nsiihsnvesenivagansluneslsuluindasie 75% 39 Marschner & Dell (1994) nanimsidhsnvesenstaganslu
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Table 2 Effect of microbial combination on number of nodules, nodule weight and percentage of root length

colonized of peanut at 45 DAP

Number of nodules Weight of nodule (g Plant™) % Root length
Treatment 4 .
(Plant™) fresh dry colonized
Control 13.00 b 0.17b 0.05b 295c
R 95.75 ab 053 a 0.12 ab 383 ¢
R+AM 92.50 ab 0.50 a 0.14 a 13.10 b
R+PSB 115.00 a 0.65a 0.16 a 339c
R+AM+PSB 95.00 ab 0.60 a 0.14 a 26.64 a
Mean 82.25 0.49 0.12 9.98
cv 36.12 22.02 20.76 31.84

Note: Control (uninoculated), R: + rhizobium, R+AM: + rhizobium & arbuscular mycorrhiza, R+PSB: + rhizobium
& phosphate solubilizing bacteria, R+AM+PSB: + rhizobium, arbuscular mycorrhiza & phosphate solubilizing

bacteria. Mean in the same column followed by different letters were different significantly by LSD **= 0.01

Ysunasnemnsuaniiazauludiumilodu 590 uaznisasslulnsiauvasnadas (Nitrogen Fixation)

USunusmemnsnanitazanludiuvesiudifias (@uwmlenu) nuinsldwelsladensiuduwuailisegee
Woawadusunalulasauludiumiiefugen fe 2.50% Belifianuunndniunsadiadumsldaelsladeusiuiuie
Toivanansluneslsvuasuuaiiiedesneamn uaznsldwelsladeuisegnder dmsunssudsaunuiusunu
Tulnsiausngn fis 1.68% (P<0.05) Usunamleanlesaludiuwmiienu nuinislawelsluleusiuiuiuaiiiugeanaans
a s 2 v - 2 = ax = s 2 ¢ v o M i "o
fesidudvaseanasaasiian Ao 0.53% vugiinssuismivauiivesidudvesoanesanian walufinuuansdieiu
Tunsadfnnnssuds Ysualnunadeyludiuniionu nuimnnssuisnimeaesluifinuuandisiulunisads lned
Aafeegi 1.29% (Table 3) Usunalulasiauiavaulusinvesiidamuinnssuismsldielsledouiissegaiendl

s .«:4' 2 = | Y aa v aade o & =~ ] Y A
wWoesigudlulasiaugeiigade 3.81% Faldfianuuanaeiulunvadifdunssudsildwelsladeusuiuuuailisedoy
Woans uaznislaelslafeuswiuidenersvanarsluneslwuasuuafisegasneamn diuusunueanesauas
Usinalnunadeuiiazanlusinnuiliiianuuansdddumsadaluynnssuisnaasaudasduulduaninnslinanide
Ve UITevee Massoud & El-Batanony (2009) wuitnislawelslafensinduidesiesvanarsluneilsevie
wuafisegesneamnibidiesidudsinlulasiau wazeanesagenitdsunivan lnediesiduslulnsiauuas
WoaneTavesdiumilefiuadeagi 1.91% way 0.12% mninuideasail Feaduilesnndnuasunldlunisviinig
naaadegluanimlsuuaznsinnisveadelslafousiuiusuafieniinnuannsalunisdesaaevoamlnunnsieain
NuassiinvhmsnegeuiivleeldvnaeduianUgnuassiaveawuaiisenfianuausalunmsdesaareneanduauay
gl egrelsinuanudulsslevivemleanesannnslifidenesvanarsluneslsmuazuuaiiiogeanaan
ansadmarionisgeduliuinniienemisdu o itvndiesienivagaisluneslendregordelunnuaziiviunie
dovoavnivdwmasoUsnunoanealuiniudu uavdwalinisasgivlnuasnandniiudusme (Poomipan et al.,
2011)

USununisaalulasiau (Nitrogen Fixation) lngauwinainUiuialulasiauvesiies1eds (11990e 49.52
fadnsululasiaw/eu) nuinisldelsluadeusiuiuiiunsdgesnean dwalinisnielulasiauvesdudifasin
a A a a w v UG v aaw , & = , & = ' 9
Mignfie 87.73 fiadnsululasiaw/du wilddanuusnssiunnsadadunisladelsluden wasnisldielsludeusiuiu
& o a 6 a ax = ~ a a o
Wes1e1sUanaislumeslsuuaryduniddesveann vausfinssuismvaununisaidulasiawiios 10.86 Jadiniy
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Tulnsiau/du (P<0.01) (Table 3) denpdesfiuaunaaeses Badawi et al. (2011) ¥n1sfnwinisnslulasiauvesd
aa931nn13149 Bradyrhizobium spp. 334U Serratia marcescens wuimsldidereaessuiudwaliiiusyansam
nsnstlulpsiauganimsladelsledenfioedufomiaoiggna Fmehaususussrhgiunidndgudnaiunis
wigivlavesivuaglslaondwmalinisasgyiulavosduiy mmﬁmﬂuLLaxmieﬁﬂuimiLﬁ]uﬁUis?m%mwga%u (Bai
et al,, 2003)

Table 3 Effect of microbial combination on nutrient uptake and nitrogen fixation of peanut at 45 DAP

Shoot Root Nitrogen fixation
Treatment 1
N P K N P K (mg N Plant™)
Control 1.68 ¢ 0.41 1.11 228 ¢ 0.78 1.37 10.86 b
R 2.20 ab 0.48 1.30 38la 0.94 1.90 68.28 ab
R+AM 1.97 bc 0.46 1.34 2.68 bc 0.86 1.43 68.43 ab
R+PSB 250 a 0.53 1.32 2.80 abc 1.13 2.18 87.73 a
R+AM+PSB 2.40 ab 0.50 1.39 3.57 ab 1.17 1.47 78.67 a
Mean 2.15 0.47 1.29 3.03 0.98 1.67 62.79
cv 15.47 15.57 11.66 16.78 22.09 29.21 27.78
F-test * ns ns *x* ns ns *x*

Note: Control (uninoculated), R: + rhizobium, R+AM: + rhizobium & arbuscular mycorrhiza, R+PSB: + rhizobium
& phosphate solubilizing bacteria, R+AM+PSB: + rhizobium, arbuscular mycorrhiza & phosphate solubilizing
bacteria. 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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dannsavlundademslivsslsnivesdunisluszuuinunsdunisifanmeidululfuasdunldutonisannisld
ansaiismsteyinddunadenlunmansinunsld

AnRNSsUUIZANA

s a

YovauAmAUETaNTuINYdnsiusYAT Smindeee Aldnsatvayuaulseanaidy



King Mongkut’s Agr. J. 2024 : 42 (1) : 79 - 85 85

LONE5D19D4

Agricultural Research Development Agency. (2017). Maize, Soybean, Mungbean and Peanut, the Direction of Thai Economic
Crops in ASEAN. 2" ed. Pornsup Printing Co., Ltd. (in Thai).

Inthasan, J. (2020). Soil Fertility. 2" ed. Design Print media. (in Thai).

Inthasan, J., Dechiraratthanasiri, C., & Boonmee, P. (2016). Effect of amendments combined with phosphate solubilizing bacteria
on soil chemical properties under moringa canopy. Journal of Agriculture, 32(3), 379-390. (in Thai).

Atlas, R. M. 2005. Handbook of Media for Environmental Microbiology. 2" ed. CRC Press.

Anzuay, M. S., Luduena, L. Angelini, J., & Fabra, A. (2015). Beneficial effects of native phosphate solubilizing bacteria on peanut
(Arachis hypogaea L.) growth and phosphorus acquisition. Symbiosis, 66, 89-97.

Badawi, F. Sh. F., Biomy, A. M. M., & Desoky, A. H. (2011). Peanut plant growth and yield as influenced by co-inoculation with
Bradyrhizobium and some rhizo-microorganisms under sandy loam soil conditions. Annals of Agricultural Science, 56,
17-25.

Bai, Y., Zhou, X., & Smith, D. L. (2003). Enhanced soybean plant growth resulting from coinoculation of Bacillus strains with
Bradyrhizobium japonicum. Crop Ecology, Management & Quality: Crop Science, 43(5), 1774-1781.

Beck, D. P., Materon, L. A., & Afandi, F. (1994). Practical Rhizobium-legume technology manual: Technical manual No. 19.
International Center for Agricultural Research in the Dry Areas (ICARDA).

Brundrett, M., Bougher, N., Dell, B., Grove, T., & Malajczuk, N. (1996). Working with Mycorrhizas in Forestry and Agriculture.
Pirie Printers.

Cui, L., Guo, F., Zhang, J. L., & Yang, S. (2019). Arbuscular mycorrhizal fungi combined with exogenous calcium improve the
growth of peanut (Arachis hypogaea L.) seedlings under continuous cropping. Journal of Integrative Agriculture,
18(2), 407-416.

FAO. (2008). FAO Fertilizer and Plant Nutrition Bulletin. FAQO.

Jackson, M. L. (1958). Soil Chemical Analysis. Prentice Hall, Inc.

Kumar, N., Kumar, A. Shukla, A., & Ram, A. (2018). Effect of application of bio-inoculants on growth and yield of Arachis hypogaea
L. and Sesamum indicum L. International Journal of Current Microbiology and Applied Sciences, 7(1), 2869-2875.

Lekberg, Y., & Koide, R. T. (2005). Arbuscular mycorrhizal fungi, rhizobia, available soil P and nodulation of groundnut (Arachis
hypogaea) in Zimbabwe. Agriculture, Ecosystems and Environment, 110, 143-148.

Marschner, H., & Dell, B. (1994). Nutrient uptake in mycorrhizal symbiosis. Plant Soil, 159, 89-102.

Massoud, O. N., & El-Batanony, N. H. (2009). Fertilizers management and Ny-fixers combined with phosphate solubilizing
microorganisms affect peanut (Arachis hypogaea) growth and productivity. New Egyptian Journal of Microbiology, 22,
1-15.

Peoples, M. B., Faizah, A. W., Rerkasem, B., & Herridge, D. F. (1989). Methods for Evaluating Nitrogen Fixation by Nodulated
Legumes in the Field. Pirie Printers.

Peoples, M. B., Bell, M. J., & Bushby, H. V. A. (1992). Effect of rotation and inoculation with Bradyrhizobium on nitrogen fixation
and yield of peanut (Arachis hypogaea L., cv. Virginia Bunch). Australian Journal of Agricultural Research, 43, 595-
607.

Poomipan, P., Suwanarit, A., Suwanarit, P., Nopamornbodi, O., & Dell, B. (2011). Reintroduction of a native Glomus to a tropical
Ultisol promoted grain yield in maize after fallow restored the density of arbuscular mycorrhizal fungal spores. Journal
of Plant Nutrition and Soil Science, 174, 257-268.

Toomsan, B., McDonagh, J. F., Limpinuntana, V., & Giller, K. E. (1995). Nitrogen fixation by groundnut and soya bean and residual
nitrogen benefits to rice in farmers’ fields in Northeast Thailand. Plant Soil, 175, 45-56.

Vincent, J. M. (1970). A Manual for the Practical Study of the Root Nodule Bacteria. IBP, Handbook, No. 15. Blackwell
Publishers.



