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Phosphorus Deficiency in Plant and Roles of Phosphate-solubilizing Bacteria
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Phosphorus is critical component in plant biomolecules which often found in soil as inorganic
phosphate. However, inorganic phosphate is not soluble and phosphorus deficiency is the important
problem of plant growth. Some plants were adapted in phosphorus deficiency condition by symbiosis with
mycorrhiza fungi and cluster root production. Another way to increase crops growth in phosphorus
deficiency condition is phosphate fertilizer application but it could increase water pollution. Therefore, the
used of phosphate-solubilizing bacteria with crop plant are more appropriate method. In this article, the
mechanism and example of phosphate-solubilizing bacteria used in agricultural propose. The important
mechanisms in phosphate solubilization were chemical production, such as acid, for inorganic phosphate
solubilization and enzyme production for organic phosphate solubilization. However, phosphate

solubilization capacity of phosphate-solubilizing bacteria depend on several environmental factors.
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Tunsazangeansiuduanuausalunisuan
nIndulaa-3-wadAn NIATULUBLTAAN AIUEINITH
lunsavanedaned wavsameulsllulasiuaiaziouls]
n3n 1ozl lulglaalnsmu-1-ns vond ans ovd an e
nsliidouueiFesufunmamizmdaiugdnnand
Wug NN-Gandum-1 nudnuuafiisegieduasunis

IDNWALAVTANULT MTIVBIAUNAT UBNIINTNITIY

WUATILSY Pseudomonas sp. MS16 $aufiun1sugn
Jaadarigiiunandnvasivlanaduseaunszang

NAADILALNIAFUINENA2Y (Suleman et al., 2018)

'
=

Tuvuedl Pantoea sp. 532 Fefauanldainiuseu
sindadailana Farnuaiuisalunisazaislag
uralenoas waznanoulvdneaninals annay
fumngaudenisaraneneaminvasuaiise fie n1s
wnededuenaisadeiifinglaaduunasesuou
pamnfl 30°%. uaw pH 7.0 Mmautuidaiusdriluiude
wuAfil3e Pantoea sp. $32 dawaliinaNgs 324
Y9y Larn15asAulavessInt1la (Chen and
Liu, 2019)
wueiSefideuansalunisazaenoan
falmnuanunsalunisazalesinemsduldeig
Wi WA B o8 iU Enterobacter sp. KM97992,
Pantoea ananatis KM977993 Wwag Rahnella
aquatilis KM977991 waga1u1saazalslnunaidos
nustunila nsazateneanesaLaslnunagau
6 Aedunernauanunsalunswannsadunid
Tngnisuyuand19Wug cv. Tarom Hashemi
luaisazanelwaduuaiilse Pantoea ananatis
KM977993 k& ¢ Enterobacter sp. KM97992 % 7 ¢
duasunisasyulalussezdunanvestnilannai
Rahnella aquatilis KM977991 iiasanndaiaSule
Fundrvesdaivinitnusiwessin tivdnuies
fdu dvifnutewesdu Taudenisilnunadey
Wndlu d@1du warsn Wannnaa Rahnella aquatilis
KM977991 (Bakhshandeh et al., 2017)
nstduuaiisuazateneansindude
Judnisnisndeiivredindneninlunisdauasy
nseiyavlavesiin nsiAndaneuluguiiie
Pl rsiuntssgiivlnvesfivuazaiy
nunuvesfivsodaandon nsldledanouiiog
9819LAIANITANTTAUNTATYLAUIAvDIN VLAY

= A a o =
ﬁﬁﬂ'lr]llLﬂiﬁlﬂmLﬂﬂ"ﬂqﬂﬂqimqﬂwaﬁwaiaiuwsﬁ
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nsldaneusiuiuuuafiseduasunisiasyiule
YosRvardILinANNUNILYeIigsadIndoy
Frenalnene Wy linszuusinvesiia Wunisi
s1nemslUld iiunsadaeulusdiisadeatunns
Aueauyadaseluiy MaRuwuaiiSvazaenoans
2 @18Wug Pseudomonas sp. FAl wag Bacillus
simplex UT1 saudunisiiud@aneulusunndadn
150-600 mg/kg Lﬁ'umim%mLﬁuimaq%’nv'\mié’ﬁq
Tuanneifudeweamnguiiazarslfuazazaelils
(Rezakhani et al., 2020)
venniflunsdaesumsiasyivlnvasit

a a

Aasaivlaluanmsfinady w luiuivudouans
wafie Auiiy wazdug wuafldoazatoveann
Fmnganlunisihanldouluansgud s
AOINUNIYU @1U1505enT nLazavatenoanle
luan1zainafie WU wuAilisy Serratia sp. J260
wae Pantoea sp. J49 azaneneaaliluaniieiil
miﬂmﬁaummmiﬁﬁmﬁmgﬁ% Imazapic LaznN13
Yudousaufuvesansanidos Pyraclostrobin tag
Epoxiconazole Tuszduaauiduduiinuvwiion
Tudanden wuafiSerdesd daasunsiaiaivla
Yosfaasuardalng swﬁ”’qmsﬂqﬂﬁﬂuamw
Adurdonuafideddmwaliusinamoanosaluii
i ug agﬁuﬁ’w (Anzuay et al, 2017) Bacillus subtilis
aewug PSB-36 Feazareveainaliuazdauen
ié’mﬂamﬁmﬁﬁmsﬂgﬂﬁﬂ%é’ammmaaﬁua’%umi
wigAvlnvesdnddeulad lnelinandnuesudn
geaawiniy 2,146.88 nn. uazinddenivgnluanioe
Aesudowuaildedeiussnovvesisiuisnduy
Lﬁuqqsﬁu MNMTIATIERRUNMYBAUNALTULAe
flamuinduiiamn Aty lnenuuiinmuansdunis
Asusulufuievaz 0.59 Usunalulpsiau 78.25 nn/
lennes Woaneasa 28.54 nn/Agnmas uazlnunage
178.3 nn./isnwmes Wudy (Mishra et al.,, 2016)

wenanuu lunseuiunsnandeniuuaiiSonaseg

]

[
(% o

aety lunsguiunisudndeiinssuiunisnly

a o N a «:4'
@mﬂﬂm'&j\? ANSAALEALUANLIYAZASNBAWNANNUY

9 Y

soguvgligdld Suduvsslovidnsunandnded
WU ASARLENLUATISTaz a8 NDAWAINAIDY19AY
fleufiguugd 55°. vilklduuniiise Pantoea
agglomerans RPS9 %qLﬁaﬁﬂﬂmam{ijé”g a71150
ogsonlsvdsainiiuil 28°. Wunan 4 e uaz

+

wandenuauwuaseildlyanilng vinluanilne

]

a

WinAulaldfuasiviuuneanesafindy
(Sarikhani et al., 2019)
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wuafiSefiazaneveann wuefidsazanevoamnis
naln 2 Usznislumsazaneeaa fis nswdense
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