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Effect of Endophytic Actinomycetes, Streptomyces sp. Isolate P4, on Growth of Soybean
Grown in Herbicide Applied Soil
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%Hm’imﬁﬂLLﬁ’qdqumﬁ@ﬁuLL@m’m AmeiuBunnmisazanaes NPK ludauwiieny wazuanide
Talaian P4 W97 Tisvels 30 Furdsgn innunisazasaes N uaz K ludauiienuasaiavae sudaznssiia
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Abstract
Effect of endophytic actinomycetes, Streptomyces sp. isolate P4, on growth of soybean grown in
herbicide applied soil was investigated in pot experiments under greenhouse conditions at 30 and 45 days
after sowing (DAS). Sterile soil was used for cultivation of Chiang Mai 60 soybean variety. The experimental
design was a completely randomized design (CRD) with 4 replications and 6 treatments. These treatments
consisted of control (T1); single application with endophytic actinomycetes, Streptomyces sp. isolate P4
(T2); single application of pre-emergence (PE) herbicide (alachlor) (T3); combined application of

Streptomyces sp. isolate P4 + PE (T4); single application of post-emergence (POSTE) herbicide
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(fluazifop-p-butyl+fomesafen) (T5) and combined application of Streptomyces sp. isolate P4 + PE + POSTE
(T6). Root and shoot dry weight of soybeans, NPK uptake of shoot and re-isolation of the Streptomyces
sp. isolate P4 from plant tissues after harvesting were determined. It was found that treatments had
significant effects on the following parameters; shoot N and K uptakes at 30 DAS and shoot N uptake at
45 DAS. At 30 DAS, the application of Streptomyces sp. isolate P4alone did not have significant effects
on shoot N and K of uptakes but the combined application of Streptomyces sp. isolate P4 and herbicide
could improve shoot N and K uptake which was clearly observed. Moreover, at 45 DAS, the Streptomyces
sp. isolate P4 could significantly improve of shoot N uptake only with herbicide applied treatment (P<0.05).
Ittended to have higher shoot and root dry weight while those in herbicide applied treatments alone showed
negative trend. On the other hand, the Streptomyces sp. isolate P4 was recovered from all inoculated
Streptomyces sp. isolate P4 treatments. Results found that more numbers of isolates were obtained from
single Streptomyces sp. isolate P4 inoculated plants than those from combined application of Streptomyces
sp. isolate P4 with herbicide applications suggesting Streptomyces sp. isolate P4 could colonize the
soybean grown in herbicide applied soil. The results indicated that endophytic actinomycetes, Streptomyces
sp. isolate P4, could slightly increase shoot and root dry weight, shoot N and K uptake and could colonize

and survive in the tissue of soybean grown in herbicide applied soil.

Keywords : endophytic actinomycetes, Streptomyces sp., herbicide, soybean
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acifluorfen, metribuzin, fluazifop-p-butyl az fomesafen LHWAYW (Wede, 2540; U395 wazAtuy, 2557;
Nouiitl uazdundl, 2553; Singh and Write, 1999) nsldansnndndanauenanidudunesaganinaes
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@mmw'z‘iqmmﬁfaumu@ﬁumnﬁmﬂa:?@w%mwmmam i anifEununsldansiail Iadnusiinemsuaznig
HARAuEINERITaen e LTuEy
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WA WAIN9N BARWAN UaE Vicia sativa L. Wii9n1Te Streptomyces sp. loT5ia% P4 AugnannsInaefa&iLmN
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lalaan P4 Lﬁfa’l,%‘l,umimuquimﬁm AMN4NLASE Y9 Hasegawa et al. (2006) nanqdnuanmiuludaieuls
W ana Streptomyces anunsaLinAEFuuselsn aeduaiumsayiiuineeie waznanans
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ﬂzgm%@ Streptomyces sp. lalman P4 Tnald inoculum fazsumnududu 1x10° lalafldefiadans
(CFU/mI) 5unms 2 Hadamasiangy uean 7 5u newinnasdnadgnlunszonanasesnielfianmisazen
3. MemsENAULgn
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WUANINAAdTNT LN ITnaNAAeS
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dealud dandadaslng aeurunimaseuuuguanysal (completely randomized design; CRD) 11
290 7 8z 4 91 6 neaaa 1 1) ganauau (ldldide Streptomyces sp. lalaian P4 uazlinuansinga
FaNg) 2) 78 Streptomyces sp. laltian P4 3) viugnsnndndianensan 4) 470 Streptomyces sp.
lalaian P4 $aNAUA1IANSASTINTNUIBN 5) WUAIIANTATTNTNBUIBNLATNAI9EN LAY 6) 16130

o o

Streptomyces sp. lalan P4 faufug1snnandrngiewiantaziasen lngnuansmiapdaienessan’lu
i“’mqﬁ@uﬂ@mﬁuﬂﬁﬁq mﬁmLL@”WumiﬁﬁmfﬁﬁwﬁN@ﬂ;T\‘i 2 aianFaniu uaslgniflunai 15 f’fu AAAA
ManaaesliinmuALs T Tuindaya 2 a%a l8ur Asadt 1 szeiy 30 Tundslgn mm@mmuu’muﬂ
widaumileAuiazsn mmLm@\immumLLm@@ﬂLﬂumumu@muumsm Lmem'aummmu 70 89A0
e et 72 Falue uazased 2 sxey 45 Fundsilgn iudagyadumaniu aniuringauniiosuaes
i LAD481Y) 30 UAY 45 Tu Fauusiaudaliun Ainesimnn i unizazan NPK lugumiiafiu (faw, 2544
Bremner, 1996; Helmke and Sparke, 1996) fisztiz 30 uaz 45 Tunasilgn mﬂ&uﬁﬁmﬂaﬁmﬁﬂuﬁqmu
wilaAuLazan uazFanainnsazan NPK lugoumilaAu isve 30 uay 45 JUVAILgn 11AkAsIA (analysis
of variance: ANOVA) Wazii Rt fieuaanaiansine1asanaas laeina Least significant different (LSD) Tiaz
AuIFasi 95 Wlafidud
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‘lummamwﬂan’lumwmumﬂmm'am@mmwm Mmﬂamﬂumm 30 LAY 45 T A BHaNEaNaL (re- isolation)
‘Emmumudmﬂmmmu 1 QTN URITAMEDS MU TOANLARNN3U8 Shimizu of al. (2000) LeNTIAEN
da IMA2 uwmfavl,qwqmugu 30 aeAnaaided iwean 7 Ju dnnauazi Faudnisuanenzialat dveslalail
neafenandng uazgLluuunasBesduansresadefresdeanend W@ aeula i uenfuBoufouiude
Streptomyces sp. laltan P4 JUNNINARELT 2
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1. narasnsldidavanaluludaiaulalwe streptomyces sp. laldian P4 radavanalgnluRuds
finsldansirandaie ualgniiluiean 30 waz 45 3y

anmsAnEHazeTauen Al llgsnuln s Streptomyces sp. laltan P4 m’@f%famamﬁﬂqﬂlu
Audetinnslansindniaianeneniazvdesen nalgnifluiagn 30 waz 4554 wudn flszeiziann 30 SUMA
gn (Table 1) wﬂmiﬁﬁiﬂﬁmﬁﬂﬁmm?:'mmﬁmﬁﬂLLﬁMqumﬁ@auLmymﬂLLmrwmﬁummﬁﬁ Inel
ﬂﬁufmlzm@ Streptomyces sp. lal1ian P4 agnaiaes snuvinisdasmiteAulidinnuuansinais uiimi
Wssnifinay 16 wefidud meﬂ‘%‘ﬂumﬂmmmmmu TN TIAaNUaNIRNd AT TR Iawsan uaz
nenAEHuaIT AR T senLas i sanataRa I wisdamTleRtanaq 37 uas 41 waifud
PNANFL uaztT U inanatui 7 way 33 weffud audndy uiilefiansannateanis
dizn Streptomyces sp. lalaian P4 m'famm?ﬁyLﬁu‘immﬁqmﬁfaﬂumw"fﬁ%mm wudn R ARl
wisdaumiteAuuazaniiam WeuFenfeuiunssianuaisindaiaiaiewnsen uaynssianuaisinda
R INaN AT HAMENatN ALY Tiazes 45 Tunaalgn (Table 2) wudn neruARldide Streptomyces sp.
lelmian P4 aehafgntiminuwisdaumiteAnliilanuunnsinafumnsada uirlsiminuidauniieny
LAYIINILTY 10 ua12 iWlefifud AusdL nssAanua s TR iewenuasnI AR HUa SN A AT
Aewenuasndaeninliiminuiadaumiionuanas 10 uas 33 Wefdusd musdu uastnmiinusiand
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i THanaaTuR 20 uaz 35 Wlesifud auandu Weldide Streptomyces sp. laltian P4 fauiunssnda
FaaaarnlinvenuisdommiieAunaziFunnnisazan N Suualiufintunuinndanssuianlald e
Streptomyces sp. laltian P4 HaganAdafLAda8s Soe ef al. (2012) AAnmnsl3auenalulidaou
10l Streptomyces sp. lalaian P4 SouAUITeuLAT Betlusndn Bradyrhizobium japonicum
USDAT10Ret U dauwieAuLazINTasiamARTUE Hinthda, faiaesiug JS5 uaziamaeeiug
DT84 uaz 30ae uazAm (2556) MANMIANENAT0dauanfATwluTgieuln i Streptomyces sp.
lalaian P4 uaz B. japonicum USDA110 sien1sifinta nsse luInTauLAY m@N@mmmmmmwuﬁmmluu
2 Tmmmmnmqmmmwmm@ﬂiummammm ATDNARANTAUANNILAsyLRL TR INY
(Gangwar et al., 2012)

Table 1 Effect of endophytic actinomycetes, Streptomyces sp. isolate P4, on shoot and root dry weight

and total NPK accumulation in soybean grown in herbicide applied soil at 30 days after sowing

(DAS).

Dry weight” (g/plant) Total NPK accumulations” (mg/plant)
Treatment

Shoot Root N P K”
Control 4.45 (100)3/ 0.70 (100) 99.63a (100) 9.64 (100) 92.03a (100)
P4 4.01(90) 0.81 (116) 87.21ab (88)  7.71(80) 90.28ab (98)
PE” 2.80 (63) 0.65 (93) 25.08c (25) 8.11 (84) 65.42abc (71)
P4+PE 3.15.(71) 0.50 (71) 59.62bc (60)  8.51 (88) 63.69bc (69)
PE+POSTE® 2.61 (59) 0.46 (66) 43.55¢ (44) 7.08 (73) 54.41¢ (59)
P4+PE+POSTE 3.99 (90) 0.70 (100) 95.13ab (95)  8.46 (88) 78.15abc( 85)

"Means of 4 replications

“Means within a column followed by the same letter are not significantly different according to LSD (P<0.05)
“numbers in parenthesis were relative yield as compared to the control

“P4: Endophytic actinomycetes, Streptomyces sp. isolate P4

*PE: Pre-emergence herbicide and

“POSTE: Post-emergence herbicide
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Table 2 Effect of endophytic actinomycetes, Streptomyces sp. isolate P4, on shoot and root dry weight

and total NPK accumulation in soybean grown in herbicide applied soil at 45 days after sowing

(DAS).

Dry weight” (g/plant) Total NPK accumulations” (mg/plant)
Treatment

Shoot Root N” P K
Control 6.31 (100) 1.07 (100) 177.31ab (100)3/ 17.88 (100) 102.35 (100)
P4 6.04(110) 120(112) 190.16a (107)  18.43(103)  114.25(112)
PE” 5.67 (90) 0.86 (80) 133.13bcd (75) 18.60 (104) 98.19 (96)
P4+PE 5.16 (82) 0.76 (71) 116.67cd (65) 16.70 (93) 85.75 (84)
PE+POSTE? 4.22 (67) 0.69 (65) 99.95d (56) 12.32 (69) 79.54 (78)
P4+PE+POSTE  5.15(82) 0.93 (87) 160.81abc (91) 15.84 (89) 97.10 (95)

"Means of 4 replications

“Means within a column followed by the same letter are not significantly different according to LSD (P<0.05)
“numbers in parenthesis were relative yield as compared to the control

“P4: Endophytic actinomycetes, Streptomyces sp. isolate P4

*PE: Pre-emergence herbicide and

YPOSTE: Post-emergence herbicide

Slafiansaniaresnisldide Streptomyces sp. leldian P4 siadsanninisazan NPK Tudowmilesu
fiszay 30 Fundstlgn (Table 1) Bununnsazas N TugaumieAugednInialdide Strepomyces sp.
lalman P4 athaidedifipmaunnstsesheiifdadyilan Reuiioumigeaaunu wilunssdavuanstidn
FrNIAeween LAZNIINAINUANINIAATTNTAauieNLazMANanatnaRe) WudLBuunnsazan N lugdau
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Figure 1 Endophytic actinimycetes, Streptomyces sp. isolate P4, isolated from soybean plants roots

(a, d), stems (b,e) and leaves (c, f) after incubation on IMA-2 at 30 °C for 7 days.

Table 3 Number of endophytic actinomycetes,Streptomyces sp. isolate P4, isolated from soybean plants.

DAS Number of colonies from Total
(days after sowing) ey Roots Stems Leaves
P4” 4 2 1 7
30 P4+PE” 2 - 1 3
P4+PE+POSTE 1 - 1 2
P4 2 1 1 4
45 P4+PE ND" ND ND ND
P4+PE+POSTE ND ND ND ND

tissues at 30 and 45 days after sowing (DAS).

No data

?P4: endophytic actinomycetes, Streptomyces sp. isolate P4
*PE: Pre-emergence herbicide and

“POSTE: Post-emergence herbicide



70 NNIANTINHATNIZAANLNAN

dglnan1snaang

mnmmnmmmmmfaLLfaﬂqu”me@u‘L‘m”LWm Streptomyces sp. lalaian P4 mamm@mwuﬁmm‘lﬂm
60 ﬁﬂ@niumuanmﬂqﬁlﬂaﬁ?nﬁ@ pdaNa naasatlgnlunszananelsianinlseizau unan 30 uaz 45 Juwu
i anstndnsTariewenin i mnuiesnanas fiszey 30 Fundsilgn wanslifiudnansindndantnen
qraﬂm%”ﬁm@mmwifamm?mLﬁu‘immﬁqmﬁm a?’wi”umiu%%lm%@ Streptomyces sp. lalgian P4 393
fugnItAdT TR eLeN AT MAIIeN WU [He Streptomyces sp. VLﬂT"ﬁL@‘V] P4 I minuedoumite
Auuazsn Bunanisazvan N lugumilesufluuehniady uazamnsousnide Streptomyces sp. lald
\an P4 1mmnnﬂmimw1mm HANTARET AN naswiuanst T Reeae s Tinlusnsunzin ifluan
senusnLasnIn TN dnendveate Streptomyces sp. lalaan P4 Tudvaes uazidebisantngn
ﬁqamm?umm?fyLﬁuTmmfﬁmﬁmﬁﬂﬁ{iwﬁnLLﬁ\‘imumﬁ@ﬁuLmen wazFununntazan N ludau
witeaudluunWina il faRansnniiuguesiamies 1lntesisindaiafenld wazazazinalgni
WNNZANANY

a a
naAngsadsznA
UDUDUANS ATINHAIAIART W anedeimesud Nliraueueziaiuaywniids Tnasuids
HlasunuapmyulaganasdesBuuuusatl dssinniinddegulu desanteutlszunng 2554

LANA19D19DY

NINITINIINEFT. 2552. i%%mﬁm. (?:uufﬂﬂubl@ﬂ). Lmz\iﬁﬂuﬂa: http://www.doa.go.th/vichakan/news/php4 (7 HNT1AN 2557).

Funun AsuAs, Asz gossnlsuiady, aviiudly snays, qaus ovfruz, S8 Wsyaning uazdaas wany. 2554, NATBIANTIAT
ﬂmﬁuﬁﬁmﬁ”mgﬁsnrfi'aﬂ%ﬁw%nwwmmqauﬁﬁﬂﬁﬁﬂﬂluﬂWim‘u@u‘lﬁmlﬂwﬁmmﬁw‘?ﬂ. 9. uninEmAs 39(30): 312-318.

U307 1, waaunn wisiden, U3ed wavalsd, 93195 juuanim ez ganuAns @AgEIRall, 2557, HAT09819TNER
FrfirezapaefiennasnyifiulnresdaageiugTnun 9. u 505511, lu BNANINIUTTTNNIRTINTTVRINUINENAE]
InEmsANERS AXAT 52, NIIANNEL.

Wode Aesen e, 2540, Saapnans, Ruviaked 1, dwinfissaidee, ngane. 585 wii;

NOUAT 5903NF uazAUNGl auB. 2553. NaTe9d1Ina ATt aza AaesRanansunTLNagIasantia lun. 2. iIneRInIzaaN
indn 28(2): 83-89.

Yaded a1de, A1 vaumay, 35T LAUENA LAZEIWIINL NINAD. 2556. BnBnawed endophytic Streptomyces loTaian P4 Loy
Bradyrhizobium japonicum USDA 110 sianigiiailu Assiralulngian LaznanAn a9 mARY [Glycine max (L.) Merrill].
2. WAUNEAT 41(3): 295-304.

ATAN §2930U24A. 2544, MAAszdaIna1nsie. TinRuWuwanensununsAans, ngumn. 141 wi.
AINAdeATHgRANITINERAT. 2557. wnliunandadamaedlnean inens wiasnAnAL WNAanWNsHART T,
(izuu'afrjuyl,@ﬂ). Lm@'ﬁmﬂﬂ: http://www.oae.go.th/ewt_news.php?nid=18728&filename=index (18 NNI1AN 2558).
AUIN9UATHIRANNINERT. 2558, LWANEATIATHFNA (zoning) Lﬁ'ﬂmiﬂ@gﬂmmﬂwm. (sruvaauladd). unastaya:

http://library2.parliament.go.th/giventake/content_nrcinf/nrc2557-article28.pdf (15 4N31AN 2558).
aATW TuiFee. 2546, nagesansnndndanalssinvnewsansananssiaasiuafiFaun nsasaivn LaTHANARGAIAeS.
AnenfinusinanAansuvningn. unanandedeslud, @asluad. 99 i,



NTATINHATNIZABNINAN 71

f9aun 8AINAA, 8108 NINAT LA TTUAARA 1A, 2550. nmaseuszAvanmaesdeuenaluludaeulalis
Streptomyces sp. isolate P-4 ‘lumim‘uﬂuiiﬂﬂjmﬁ;qzi/w,ml,l,mmmqLﬂ?umim?ﬂu‘[mmu. T’]m’luﬁfi’ﬂ@ﬁu@uuyinﬁ.
anhAdauazimunRLRge, Fedlu. 58 wih.

Asai, W., W. Homhaul, S. Sanyong and A. Bhromsiri. 2012. Infectiveness of selected endophytic actinomycetes
Streptomyces sp. (P4 isolate) on different varieties of soybean [Glycine max (L.) Merr.]. pp. 667-672. In: Harmonization
in graduate school studies in Asean plus three proceedings, 1-2 March 2012. The Graduate School, Chiang Mai
University, Chiang Mai.

Bremner, J. M. 1996. Nitrogen total. pp. 1085-1122. In: D. L. Sparks (ed.). Methods of Soil Analysis Part 3: Chemical Methods,
SSSA Book Series 5, Soil Science Society of America, Madison, Wisconsin.

Cheach, M. 2010. Compatibility of endophytic actimomycetes with different soybean root nodule bacteria collected from
Thailand and Cambodia. M.Sc.Thesis. Chiang Mai University, Chiang Mai. 100 p.

Choudhari, S. E., C. D. Deokar, A. M. Navale and R. B. Sonawane. 2009. Studies on effect of weedicides on microbial
population in soil and yield of soybean. Int. J. Plant Prot. 2(2): 186-188.

Coa, L., Z. Quie, X. Dai, H. Tan, Y. Lin and S. Zhou. 2004. Isolation of endophytic actinomycetes from roots and leaves of
banana (Musa acuminata) plants and their activities against Fusarium oxysoporum f.sp. cubens. Appl. Environ. Microbiol.
20: 501-504.

Drew, E. A., Gupta, V. V. S. R. and D. K. Roget. 2007. Herbicide use, productivity, and nitrogen fixation in field pea (Pisum
sativum). Aust. J. Agri. Res. 58(12): 1204-1214.

Gangwar, M., S. Rani and N. Sharma. 2012. Investigating endophytic actinomycetes diversity from rice for plant growth
promoting and anifungal activity. Int. J. Adv. Life Sci. 1: 10-20.

Hasegawa, S., A. Meguro, M. Shimizu, T. Nakanishi and H. Kunoh. 2006. Endophytic actinomycetes and their interactions
with host plants. Actinomycetologica 20(2): 72-81.

Helmke, P. A. and L. Sparks. 1996. Lithium, sodium, potassium, rubidium and cesium. pp. 551-574. In: D. K. Sparks, A. L.
Page, P. A. Helmke, R. H. Loeppert, P. N. Soltanpour, M. A. Tabatabal, C. T. Johnson and M. E. Summer. Method of
Soil Analysis Part 3: Chemical Methods. SSSA Book Series 5, Soil Science Society of America, Madison, Wisconsin.

Heydari, A. and I. J. Misaghi. 1997. Biocontrol activity of Burkholeria cepacia against Rhizoctonia solani in herbicide-treated
soils. Plant and Soil 202: 109-116.

Khan, M. S., A. Zaidi and P. Q. Rizvi.2006. Biotoxic effects of herbicides on growth, nodulation, nitrogenase activity, and
seed production in chickpeas. Commun. Soil. Sci. Plant Anal. 37: 1783-1793.

Levesque, C. A.and J. E. Rahe. 1992. Herbicide interactions with fungal root pathogens, with special reference to glyphosate.

Annu. Rev. Phytophatho. 30: 579-602.

Rennie, R. J.and S. Dubetz. 1984. Effect of fungicides and herbicides on nodulation and N2-fixation in soybean fields lacking
indigenous Rhizobium japonicum. Agron. J. 76(3): 451-454.

Sangmanee, P., A. Bhromsiri and A. Akarapisan. 2009. The potential of endophytic actinomycetes (Streptomyces sp.) for
the biological control of powdery mildew disease in sweet pea (Pisum sativum). As. J. Food Ag-Ind. Special Issue:
93-98.

Sanyal, D. and A. Shrestha. 2008. Direct effect of herbicides on plant pathogens and disease development in various
cropping system. Weed Sci. 56: 155-160.

Shimizu, M., N. Fujita, Y. Nagasawa, Y. Sato, T. Furumai, Y. Igarashi, H. Osaka, R. Yoshida and H. Kunoh. 2000. Studies on
endophytic actinomycetes (1) Streptomyces sp. isolate R-5 from rhododendron and its antifungal activity. J. Gen. Plant
Pathol. 66: 360-366.

Singh, G. and D. Write. 1999. Effects of herbicides on nodulation, symbiotic nitrogen fixation, growth and yield of pea
(Pisum sativum). J. Agri. Sci. 113: 21-30.



72 NNIANTINHATNIZAANLNAN

Soe, K. M., A. Bhromsiri, D. Karladee and T. Yamakawad. 2012. Effects of endophytic actinomycetes and Bradyrhizobium
Jjaponicum strains on growth, nodulation, nitrogen fixation and seed weight of different soybean varieties. Soil Sci. Plant
Nutr. 58:319-325.

Sprout, S. L., L. M. Nelson and J. J. Germida. 1992. Influence of metribuzin on the Rhizobium leguminosarum-lentil
(Lens culinaris) symbiosis. Can. J. Microbiol. 38(4): 343-349.

Thapanapongworakul, P. 2003. Characterization of endophytic actinomycetes capable of controlling sweet pea root rot
diseases and effects on rood nodule bacteria. M.Sc. Thesis. Chiang Mai University, Chiang Mai. 109 p.

Zaid, A. M., M. Mayouf and Y. S. Farouj. 2014. The effects of post-emergence herbicides on soil microflora and nitrogen
fixing bacteria in pea field. Int. J. Chem, Env. Biol. Sci. 2(1): 40-42.





