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ABSTRACT

A series of experiments was conducted to examine the efficiency of some rhizobias on
nitrogen fixation on CNMB-06-02-20-5 and CNMB-06-03-60-7 mungbean lines at Chai Nat Field
Crops Research Center during 2013-2014. In the laboratory, 2 strains rhizobia efficient nitrogen
fixation for mungbean lines were selected. Strain DASA02001 and DASA020193 were suitable for
CNMB-06-02-20-5, whereas DASA02001 and DASA02006 were selected for CNMB-06-03-60-7. Pot
experiment conducted in the dry season, 2013 suggested that for mungbeag line, CNMB06-02-
20-5, DASA02001 and DASA02006 gave no significant differences in seed yield per plant, pod
number per plant and plant height. Similar results were also found in mungbean line CNMBO06-
03-60-7. But rhizobium prepared with 10® cells/ml plus fertilizer at the rate of 0-9-6 N-P,05-K,O
at planting time (Tr. 5), rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6
N-P,0s-K,O at planting time (Tr. 6), and fertilizer applied at the rate of 3-9-6 N-P,0s-K,O at
planting time (Tr. 3) attained higher plant height than the control (Tr. 1).

Field experiment carried out in the rainy season, 2013, indicated that for CNMB-06-02-20-
5, Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,0s-K,O at
planting time (Tr. 6) achieved significantly higher yield than Rhizobium prepared with non-sterile
carrier plus fertilizer at the rate of 0-9-6 N-P,Os-K,O at planting time (Tr. 3), but it showed no
differences in yield with the others. For mungbean line CNMB06-03-60-7, however, no significant
differences in yield among treatments were observed. Field experiment conducted in the dry
season, 2014 showed that significant differences in yields among treatments were not found in

both mungbean lines.

Key words: nitrogen fixation, rhizobium, mungbean



AN

v A =t

781 (Vigna radiata (L.) Wilczek) L‘cﬂuﬂ%mizqaﬁb’amﬁuﬁﬂ (grain legume) ﬁﬁ’lmgwsmm
winlduslaelnonss vieudssuiliuemnsUssiaveneg onit Judu wiladuTer uavvunsine Wusu i
Feuduiindugn o1gdu Sszuusndn Fehlidiauansanuudsldfnoaunis lusemedlne daden
annsavgnldlufuununnede wiadydulaldalufusauge dnnsszunedd @nduideivls, 2539)
wanand dnunrfiavvosinderdnusznianis fo Wufivflanunsnadiay uasedslulasauldsy
slefonnau Bradyrhizobium sp. Felslendensind wuldlufuiluluaiou viewnisden

o

(Dadarwal et al., 1977) fstu nszvaunseaslulasiauvesdnder Jaduuvadulasiauidfgdvs

c

fuieldlunsasydule unandaiy wagiiuanugaLaysaivossu
n15n39lulns1aun19¥235 (Biological nitrogen fixation) 3uluunaslulasiaundrAegyly

ANSINEAT NTLUIUNISUANVBINITASILUIASLAUT 1191NNTLUIUNITASIUIASL UL VU Ae N uLaY

i Fadlunumdrdglunisiiuaugauauysalvediu uaziiunandn iy nalnfidrAgyveinisvirnuly

'
NV v

nszurunslawnuuafielued Rhizobiaceae M3anAulutedn lslulon Faliauanansaiiadiady

IS v s

waziuszansamlunisealulasiugdlditudndoraneiussneg unnsafuly wagiifiannudmny
wizasfuitvnszgadiusazeie aewuslsladeniiuszansamlunsnidulnsauldgeiuindesn
annsafiunandnveaindeluanmliun Wunsaauaznaunuieadiulasiulidues i eenslsf
nu mandshulasiauvesdudenaslfundonidisdaiutuiiadonarsusems Seufisssansninaes
anetuslsludon dnvagiu snemnsluiu (eAnssa, 2538) MnsanUATeRHLa 91 8a1uiins
ranlslodeuliiududenamnsadiunandn S1uuy dwdnuka waednsniseivlulasiaugandi
nsldagnide (Usengh uaz@3a33al, 2540; Hossain et al,, 2014) wazagsinliuszudanistede
Tulnsiuleifs 235-300 uwsiels (1rsug uavAme, 2533) waATiuaNLAdefisteauin fvasygadalsl
nevausrentsagnlslaidon (UsBe wazAmy, 2533) feiu Mavssliunualslndou whdndonas
siuglslodeuifivszansamlunissidulnsaugsiuindeniugineg Weiunandndander annsld
Joindifedamuns warfnviaugeuanysaiveshuegisdsdunaanly Tnquszasdvesnisaaesi Lite
nyvaeumenuglsludeniiiussansnmnseislulnsaugsiuiudoinduaeiugieu CNMB-06-02-
20-5 uay CNMB-06-03-60-7 Sauumsiansldlsludesnilefindszansamnnsvihanuveslsladenly
annudasnnasy
saunis

gunsal

1. waniuginderituiugiiau CNMB-06-02-20-5 way CNMB-06-03-60-7

2. Yugns 0-0-60

3. Yugns 0-46-0



4. Jugns 21-0-0
5. angiiuglsladeuniiusydnsamnsesslulasiauas

6. gUnsainInUseansnmnisnsalulnsiauiuy Acetylene Reduction Assay tauf acetylene
gas, \iuuwayvaandnen (syringe) Au1A 10 fadans, test tube dwsuiuLia (MasaLAy
\Gon) uazviarUadmIuul (incubate), gnueaussauiaesianiiay, nssinsanusansld

7. weaufalasulnsnsin (Gas chromatography: GC)
8. oy

9. ansimiitesiumdndngiiy

35015

UIZNaUMEY 3 TUADU TILAALTUNDU INILHUNITNARDY F9il

& a e wa o 9 a wa ° H ax

Jupaui 1 AnwandATinizluiesfUAnns 1uAUNITMAaeILUU CRD 91134 3 91 N5UT3
Usgnaumewelsladen 911 32 anemiug

JUADUY 2 IBEUNITNABDILUU RCB 31U 4 91

JUADUN 3 INHHUNITNAABILUU RCB 31U 4 91

nsugnnaaeulunszans TA1dasiziau Asil A1 pH 6.60 Usunadunieing 0.26 Wesidus
Usuralulasiaunaualudu 0.013 Wosidud WeaneSamdulsslevd 14 Tadnsusenu 1 Alansy

Tnunawgeuianald 21 fadnsudadu 1 Alansy Tuan niuamnass vuaLlateos 3x5 WS NuLAY

v
I

a = Y o a a = N A a fa o A

e 2x4 1ns U 2557 gouas Anlun1svnaesuufusumilenynswys IAnsiasieiau fsll A1 pH
6.26 Usuaudunieing 1.4 wWesidud Ysunalulasiouiamualufiu 0.069 wesidus weanesandu
Usglowil 53.4 fadnsusdeu 1 Alansu Tnunadeuiiadala 48.1 dadnsusiediu 1 Alansu ganu U 2557

o a a ! a a a &a (% Qg{’ | a a a (%
AMUUNTIINABDIVUAUIIU YALAUUI UATNTTIIATISUAU AU AN pH 7.24 Uill’]ﬂ«!@‘m/liﬂ?(ﬂi} 1.32

¢ @ (3

Wasidud Usunalulasiaurmvualufu 0.066 wWasidus neanssandulselaowd 26.5 Jadnsusanu 1

a o Ia

Alansy Wwunaleunanals 54.9 Taansusedu 1 dlansy dilsledeunlaainnisnaaeulu

a o

ol jURn"s NilvsEansamgsdmsuusaziug unausauiy (mixed strains) 313U 2 agiug/iug

187
2 o

Yunauil 1 Anwraudadnnazlsladen Tuiesufufng

unlslodenaeiugengy Auenusgnslaianuvassiunuwasinyielsledouvesnguise
aunsgRu dinddeiaundadenisudanianisinens wasielslouuuiansasiuglusssuuanuen
=

v a o A @ = o a a v Y a a
lia1nfu wmeaeukazAndenaienuslsladenniivssaninmlunsdiudaduwasiivssansnmlunis

n3elulnsiaugefua@edliduiugainu Wug CNMB-06-02-20-5 way CNMB-06-03-60-7 1ae3s
Leonard’s jar 7M4URUNISNAADILUU CRD & 32 n5543% 3 91 nssuisusenaumiy Welslodeu

Wisueuiunmshilawelsladey



Tumauii 2 naseuszAnsammansdlulnanuvedelsledenlunszanagn

sl doudidndenlaluduneudl 1 smegeunisiiiadiey manivlulasiay uaznislina
WARlLANMNTZN19UGN NURUNIINAABILUY RCB 117U 4 91 Usgnaudae 5 nssuds 1dud 1) laild
dolslaifoy Lailddead (control) 3) TdlanizJaiaiidnsi 0-9-6 Alansuved N-P,0sK,0 sals 2) 1d
el dngn 3-9-6 Alansuved N-P,0s-K,0 sals 4) TdL%aiiisdLﬂamﬁﬁﬂsz%wﬁquq107 waa/
ua.+Jeialdnsn 0-9-6 Alansuved N-P,0s-K0 sals 4) 161'L%@iﬁi%ﬁﬁﬁﬁﬂizﬁﬁ%ﬂm@q 108 aa/ua.+

L2 L2

Joinilignsn 0-9-6 Alansuveds N-P,0s-K,0 dals war 5) ldwelslydeuniusednsainas 10° was/

]

ad a

ua.+JaLaiansn 0-9-6 Alansuwas N-P,0s-K,0 #als Imamiﬂqﬂﬁw‘ﬂmLLaﬂ%’L%@iiimﬁwmmiimﬁm
fmun lunsznna 10U 4 fu/nszans Wedudereny 30 Yu vieszuzoonnen guifudeg1aiien
Usgansnmnisnsslulasiau wazasiatunisinluvesusavaneiuglsludey

fumauii 3 nageuszAninmmanislulasiuveadelslundeuluaniwudas

MITINURUNTINARBILUY RCB 117w 4 11 Usenaudae 1) lilidelsleden Taldds (control)
2) 131'16{71,%@131%LﬁauLLﬁsaﬂﬁuﬁaaﬂaLﬂﬁé’msw 3-9-6 Alanfusiels voa N-P,0-K,0 auadu 3) 141de
lslnfouiitansosfuliiunssuitduindodouursesiiudetdownildnm 0-9-6 Alansurels vas N-
P,0s-K,O A1uansu 4) i%Lﬁ??avLiIsszﬁauImai'a@im%’wzhl,%aL%Uu 5) T%Ls??aiﬂszjLﬁauimaﬁ’a@sm%’ﬂﬂN'm
nsastheinidouu uay 6) Iidelsladouiansossuiunsiendedovus Joiniidng 0-9-6 1ae N-
P,0s-K,0 Alansusiels U 2557 ¥imsusunssudsiiiefnwinmsnevauswesdnduinensldlsludouuas
szoznandnsnsladoiniifiefinuszansaiwnisldlsladonlunsiiunandndnder Tnensununns
AABILUY RCB $1u3u 4 61 Usenaudae 1) Control 2) Jewadl §n31 0-9-6 Tdafudisansouugn 3)
Jeiadl $091 3-9-6 N-P,05-K,0 Alaniusiols Tandufeamdondgn 4) Jelsladontansessuldiunssnis

g1 + U8 8031 0-9-6 N-P,05-K0 Alansusiols wiaudan 5) Yelsleilouiansessuniunssuidee

+ U8 8151 0-9-6 N-P,05-K,0 Alansusials wieuvan 6) Julslaideniansessuriunssuiseante + Jo
8131 0-3-3 N-P,05-K,0 Alansusiols niouvgn wazdedngi 0-6-3 N-P,0s-K,0 flansusials Waduded

[
[y

91y 20 Fu 7) Yelsladeuiansossulaiiiunssudtenge + Jednsn 0-3-3 N-P,Os-K,0 Alansusials niew
Ugn + Jednsn 1.5-6-3 N-P,05-K,0 fAlansusials wWeandeieny 25 Ju 8) Jelsluideniansosfuiu

v
' IS

n3u3seLe + Jodnsn 0-3-3 N-P,05-K,0 Alansusials wieudgn + Je 8031 1.5-6-3 N-P,05-K,0

]

aad o

Alanfusiels Woddenny 25 Yu deuvgnindmngnudadeidelslodoumunssuisidmun Ugn
dudenlagldszezlgn 50x20 lwuRms vdsiudeasen aeulenliinge 2 duseviau WeduduTeileny
30 Yu ni¥efisvaroonaen Yinsdududuien 5 vau tnedndrudulumdmiinuis dausiniluTam
Uszansninnisnsalulnsiaulneid (Acetylene Reduction Assay (ARA) waz3insieviuia lneinsouia
lasuilasngivl 14 flame ionize detection ¥fia Column U35318 porapak) M&39IN¥M1 ARA Uan Wndu

ity i mlnuiln wuanseiidesiulsauazwuasdngivniunudndu



sTEZALAZEUNATUNTNAADY

FPEIAN 1 AANAN 2555- Auengu 2557

[y Y v W

aonundniun1meass : viesujuRn1snguidedunidau dinddeiauntadenmdnnienisinuns
wazaudIdeialsteum

NALAZITUNANISNAADS

Yupaui 1 nageuysednsnimnisnidulasiauveslsladeu 23 aenugsiuiuanleniniiu

fiug CNMB-06-02-20-5 Wag CNMB-06-03-60-7 ¥insdnidentslawdenld 2 anowusiivszansamlu

]

n13nselulnsiaugegn lnedndoaarewus CNMB-06-02-20-5 1415 lu1d o DASA02001 way
DASA020193 (Table 1) anesiug CNMB-06-03-60-7 1glslanden DASA02001 wag DASA02006 (Table2)

g
U v A a &

Yunaud 2 nsgnnadeuaneiughsludouilans 2 aeiugiuaidediadunidetaienug

9

1%

CNMB06-02-20-5 waga1giug CNMB06-03-60-7 Tuaninnszarslgn gauas U 2556 wudn nsn3a

U

Tulnsauresdailgiaeiug CNMB06-02-20-5 Niszazaanaen 50 Wasidud n1sldily ns1 0-9-6 uaz

3-9-6 Tvimtinuwianugendinislaldlsludenuaslaldde (control) wsildiuansnafiunsadadunisldive

a

Islendoy Usunae 108 waaseliadanssiudulednsn 0-9-6 wazUSuna 10° waaredadanssiununishd
9

a a

g 9n37 0-9-6 Vuzn 5ol lonluusuna 107, 108 way 10° wadseliadans Janulruluunninnisia

]

nzle way control dmsunisasslulasiau wui nanssuIsiaAnsesdulasiauliuansiesiunig

add (Table 3) Arunanda wuin n1sidelsladouUsuim 108 waaneiiadaans Je1uruwdasailn

[y

11nNINN5 LB bsTatandsuna 10° wadmeladans wabklwnnatamieadanunisiddsisiawdeu 107

I Aa

wadrefiadans n1slale waz control agnelsfiniu ynnssuads liuminwaasnedu Sunuilnredu uay

s

ANugeiuldunnenaiun1eada (Table 4) dmsunisnaasunisididelslafouiuinderaeiug

]

CNMB06-03-60-7 N5z8zpanman 50 Wosidud wuin n1stia1n1seselulasiau Sruuludadu uas

1 Aa a

UL ULAMULANAAUNEDR Laenisiaalsiadenysunn 107, 108, 107 wadnaliadans way

nsladednn 3-9-6 Alansusiels Wi winuissugandn control uiliiwansmsadadunislads gnsn

I a a

0-9-6 Alansusiols vauginisldlslateonluu3ua 107, 10° way 10° wadsedadans Id1uiuduunndy
nsldlanizde uaz control winsldiwelsluleudsunm 10° wadsedadans Timnisesalulasiauas
Nandsliunndreiunsldidelslodenysunn 107 uag 10° wadseliaddns udawniinisldadeuas

control ag1sfitld@ AN 19@dA (Table 5) Arunanan wuin nslddelsladonuTuna 108, 10° waans

a

faddns uazn1sldde dns 3-9-6 AlanTusials arugeiugandn control waldunnsraneadifiiunis

1% 1%

Toaelsladenusunn 107 waznsldde dns1 0-9-6 Alansusiols Auumtnudasesiu wazduiuwbn

sofln wud nnssuIslvianlauandneiun1eeadia (Table 6)

s

3 td' o U = av v 3 v s O IS g.)/ v
VUADUN 3 Vl']ﬂ?iUQﬂVI@Iﬂ@UUQﬂW@ﬁ@UﬂWEJWU&I?I%LUEJ&JV]I@V]Q 2 @HNUTNUNWVYINT 2 WUT

9 9

Tuanmuvamnass ggiu U 2556 wuin mamsslulpsauvesindefinduaeiug CNMB06-02-20-5

'
[y [y

szggoannen 50 wWesidud msldlsladeuniansessuniunssuisevedeuu hninuissuganid



control &slsiunnsnsmsantunisldie §ns 3-9-6 nsldlslndeniifansossuliiunsnifandede
Ju warnsldlsladouiitansosfuiunssuitanteievusuiunisldis 8ns1 0-9-6 Alandudels
vuziinislilsludeniiansosiulihunssienidodevu fsuduaninsldlsladeuitankiuns
sudle urliumnsansantunislite Sns 3-9-6 Alansudels nsliidelsleSenditansossusinuarlyl

q

a

H1uNssuIseesiniunislads dns 0-9-6 Alansusials uag control winsldlsladenniansesiu
H1un1segedevusiunslads dnsn 0-9-6 Alansusals Taniseslulasiaugeian luwaneneiu

nslddednsn 3-9-6 Alansusials waznsldlsladenniansesduldnunisiagnaeidovy wigeni

o w

control agailtied1fny (Table 7) aunandn wudn Msldlsludouniansessuiiunssuisenyeidovy

Siunsldde dns 0-9-6 Alansusials linandmudnganiinisldlsladeniitansessuliiunssuiSen

a v

Wadalusuiunisldde §ns 0-9-6 Alansusials ualiuandrameadadunislalsladeuniansesduniu

wazlikunssuisddolievu n1sldly §ns1 3-9-6 Alansusials uas control vaueninslalsladeuy

[
[ a A [

ansossuliunssuiteanedevu wagnisldanizde ns 3-9-6 Alansusels Wi uwdasieiings

nan Falduwnnanmsadfdunisldlsladeuniansesiuiiunssuisandedavu nsldlslodeunian

9 9

1 v

sesfurunssAtindaidotusutunislads sas 0-9-6 Alansusials waw control Ueiynnssuisly

gy S1uauilnsedu uazdiniin 1,000 win liwpnsafunieedi (Table 8)
nsesdlulasiauvesdadefiniuiug CNMB06-03-60-7 fiszuzaanaen 50 Wasiiud wuin s

HlsTodouitfansessuriunsanifende Thintnuisiuganiinislélsledeniitansessuldrunssuis

=1 M o ] aa v ~ Ao YN a1 A A ~ Ao
ALY LLGIVL:MLLG]ﬂﬁ]’lﬂ%ﬂﬂaaﬁlﬂumﬂmﬂmuEJ&W]’JEWJEJWUMUMW’JS?JWLGZJEJLRJEJ‘UL! ﬂqiiﬁiiszjl’uaqua@

q
+ a v

sea5uldrIunssIASeWBRaUusuAuNSiade 9ns1 0-9-6 Nlansumals nastamnizduwedl 9ns1 3-9-6

9 9

Alan3usials wag control vauginslylslulouniansessurunssuiewe Feuusuiunisldleiad
8131 0-9-6 Alansustels Iidwulngenda control uagnslalslulouniansessuliiunssuisane

Wovuswdunistdde dnsn 0-9-6 Alansusiels wiliwansdmsadiadunisldivelsloleuniansossuniu

9

wazldiunssudsedeldevu uaznisldmzdeinil 8051 3-9-6 Alansusals Aunisnselulasiaunn
ad) ¥ 1 1 ! [y aa v a ' aqy ¥ a < o 1 v
n3sudElAnlauaneeiuN1eada (Table 9) Aurandn wul1 NnNssuITIinandnwan I1uuilnsesy

Fuuudasaiin wAzANEIRY Lluansneiunieada vaseumtn 1,000 WAA NUITAIMULANAIING

aa

atn laensldlsludenniansessuliiiunssydsanvetevu nsldlsledenndansessuntiunssyiten

Waeluiuiunislade 8ns1 0-9-6 Alansusiols msldlsladeundansessuliniunssuitendedevy

safunsldde dns1 0-9-6 Alansusials waznisldmnzde dns1 3-9-6 Alansusels Tviimdn 1,000

a v

waaluuane1misadfinu control (Table 10)

b4

HANSNARRY faukas U 2557 nseselulasiauvesdudeiiiduagiug CNMB06-02-20-5 Missuy

(3 1

9onAen 50 Wosigud wuil nnnssudsimilnuisduliuandraiunieed s winsldlsledeounian

9
1%

seefurunsTNIeWesnAunslade §n51 0-9-6 Alansusels wavnsldlsladeuniansesduluiniu

1A

nsilsggesiuiunisldle dnsn 0-3-3 Alansudels seafiunaudan uasdns 1.5-6-3 Alansusiels 7



918 25 Tu duiudy wazA1n15mselulagsiaugandn control (Table 11) Nnnssu3slinandnudn
thwiin 1,000 wdn Sraumadadeiin wararugeiulsiunnseiunaadd winislale Sn 3-9-6 Alandy
sols Wswauiindeduasniinisldlsladenitansesfuiunistaidesufunisldis Sns 0-3-3
Alansuseld sosfiureulgn uazdng 0-6-3 Alantudeld flony 20 Yu udliuandransadfsunislils
lgideunnnssuds nsldnizde d051 0-9-6 Alansusials uag control (Table 12) dmSun1In3a
lulasiaufiszazesnaen 50 WedldusivesdauToraeus CNMB06-03-60-7 nuin msltlsledouitan
sesiuliirinunssaiBende Wdmanuuganis control agnafided dynead udldumnsirstunisld
Isladeuiifansesiuliiiumsieinde saufunsldts sas1 0-3-3 Alansudels sesiudeulgn uas
8§09 1.5-6-3 Alandudels oy 25 Ju wagnisldiamiels Sns1 0-9-6 AlanFusioliseaituroulgn
vuzfinsldlslndeuiiansesiulinunssaitdndesuunsldds Sn 0-3-3 Alanfudels sesitudeu
Ugn wagdnan 1.5-6-3 Alanfusiels flony 25 $u wagnslilsledoniifansesuldiunssuisade
$afunslade §n91 0-9-6 Alan3ustels sesitudeulgn Wamnsdlulnsiaugsiian deliiuandnanis
adnfunsldlsledendtansestuiunssuitandesiutumslats $as 0-9-6 Alansusiols sesilurou

| [

Uan waznsldlsladeuniansessuiiunssudsdniesiuiunisldde 8ns1 0-3-3 Alansusels soeiuy

3

%

rouUgn uardnsn 1.5-6-3 Alanfusiols o1y 25 Yu (Table 13) Frunandn wui1 ynssuislsinanan
wén B 1,000 wwda 3nuuilnsedu S1uiuudnsaln wagANgeRy Liuansaiunisadia (Table
14) anitulddn msliidelsladoniifussansnmgdliiosufoinng deumeaounsldusslovdlu
anmnszatslan uazanmulamaass nudn Annseielulasiauiianuuandieiunieada udide
firnsmanan nduliaviaunndne uazliuanenafuniead® Nutman (1981) uay Graham (1982) §19
Tn iAsugn wazAme (2533) Te9uin Srursiuganunsalidelsludeudhassalfidusiuanunn us
Uuwariulifiusgansammanislulasauniiladn desnerafiuesiivrunumginssulunisede
Tulpsiauvedlsladon ililsledouunsasiusiingfnssudsunvadluviuedad wu 9nidud
Usgansamniseislulasiougs wiillodnluegluvusnuestiusanesiug azsvinlinnsaialulmsiaulis
yioroutai fadu nsdadenlwldlsludeniivssaninmlumssidulasiuiisinzazasiud

s

= =< o [ 4 = 1 = = = o
WY 9UAINI U Y IG]EJLQW?S‘Q'JL?JEJ'JVIUQﬂIMﬂﬂ']‘WIﬁU’] Fellaunainvateaeslslafeuangnus

]

fudledluanmsssurifeguda waglsledoluanmessumfmani oradarmansoudetudnasisla
1¢ wivaiuiiuszansnmlumssslulasautosdhs unths uanseiuly Selnaenisiasayivlnuas
nslvinandnvesindondeugnifiunisd Usengd was@Tissa (2500) eamuin msmanlsledenudu
§uBe Mlisuuiindedu wasnandagenimslingniteesisddeddamieadn Inensngnlsladeu
Tinanan 216 Alandusiols variinisliegnlsledon Tnandnifios 172 Alanfusels Hossain et al.
(2014) pawi mangnlsludenliiudnder vlinandafutudu 876 Alanfudeisnans Wisuidiy
funsliagnlslefeon dudedlvnandniios 716 Alanfusioianai$ Sharman and Khurana (1997)

! v X ~ & Y v ¢ a U 8 Yo o a o g v
YU ﬂqiblSULGUBVLiIGﬁL‘U‘EJ?JVNﬂ']{LGULWENa']EJWUﬁQL@U’J LLagLLU‘UNaNVfa']EJﬁ']EJWUﬁﬂ‘V]ﬂ‘UQ'JL?J‘EJ’J ‘Vl'ﬂfwma



§ @ LY

nanudaiugandtnsladldlsladeon widu 10.4 uaz 19.0 Wesidud aua1du vaued Bhuiyan et al.

1% '
[ YRK-Y] o

(2008) 518911 MFeIEimInevauswen1sldlsludenunnsinesiuiueg fuiugaded

ayunan1vnaauazdalauauug

a a

dndenlslofouivszansnmlunsnialulasiaugean 16 2 aeviug/aeiuginden Tasm
Wenaeiug CNMB-06-02-20-5 Aimdontsleilen DASA02001 wag DASA020193 a@1e¥ug CNMB-06-
03-60-7 finidienlsluilon DASA02001 uag DASA02006

duTgniauaeiiug CNMB06-02-20-5 finsneuaussionisltlsleilon lasn1smaaouly
nszans Mlsladendsunn 108 wadsedadansliduwumaaseiinuinninisldlsladenysum 10°

wadseliadans waziilenaaeuluanmuuasiusiumies yasvys gouu U 2556 wudn n1slals

e Jeuifansossuriunssudsandesiuiunistale 8ns1 0-9-6 Alansusiels inandnudngeign 1

¥
] A

wandanuadfiunslalsladenniansessuniuuasliniunssuiseanyeidolu nisldle dns 3-9-6
Alansusiels uag control vauefin1snaaedlufusIU YARNUI gauas U 2557 NNNIIUITiNanEnLAn
’oJ LY < v 1 | 1y aa
UIUN 1,000 tuam LLazmmqﬂmuluLmﬂmmumqam

dLfeaeiug CNMB06-03-60-7 iilanaaauluaninnszans gouas U 2556 wui1 n1sldls
lyidyy Anasiaaingady wekiTuavin i rinwassedu Sruiuiindedu Snuuansetn wand1eiu

aa A a ~ a = | aca '

eatd uazillaveasdluaninulas vufusIuwmiled Yasvys gauu Y 2556 wud YnnssuIsinade
119190 1,000 wae weliinasenandsnudn snuiuilindesu s1uiuudasaiin WAZANEIRY d1mTung
naaedluan MuUaRuTIL YaRNUN gauds U 2557 nnssudslidnavinlinandanudn dimiin 1,000

wan S1uauilnresiu S1wiuudedellin wasAugwl wanFIuN1eEDR

nsinanuIdeluldusslend
aunsatdeyailalluurinsldlsloidowiemuyseansnmnisuanniligaiiulun iy

NAUTIUMLEY YATIVYT UaTAUTIU YALFUUN

LANE1591984
UTIES VLAY UFH 2AASANA waztiunns e, 2533, snddeslsladenlulssmalneds 3
2532. ih 245-257. l Tenumsdunudiaacnied aded 9 sewinetuil 7-11 nguniau
2533, 2 1ATINTYAUTEMIUANTLINGS 2.UATIIVEUN.
UsengR wevuauysal waeATIsTal Andsualy. 2500, Svdnavendelsludouuazdnsglulnaause
maasyiulauaznsislilasiauvesiudeaiugiunaey 1. wih 163-167. Ty 9189713
Uspuymnadnniadadeuiend afedl 7. sewinetudl 24 fureu 2540, w Tssslnanuunsus

3. wailan.



an1duidedials. 2539. Al v 135-148. Tu lenansnisugnitels. aaduidenvls. nsudvinis

NEAT. NTENTINEATUATENNTAL.

¢ a8 o £ o

iswg) ASAW Rsednd ATl Tunns yade audnd Silu T3yl y9nd wey
USun 2AAsANA. 2533, msdaidenaeiiiiudeaiddnonmluniseilulasiaugs. wih 279-
288. [ 78UNANMTIAVTY NTUTLYUNITVINTVBININGIRUNYATAIEAT NTUNN.

aANII WNSNA. 2538. ﬁugmmqa%'isLﬁamsﬂ%’w;wamﬁm wazunu et T luszuunsgn
i, w1 208-226. lu swemnsduudufoinseuitednden adeil 6. uil 14-16
figuieu 2538. o urIngaemalulaggsun’ Jamdauassvdun.

Dadarwal, K.R., S. Prabha, P. Tauro and N.S.S Rao. 1977. Serology and host range infective of
‘cowpea group’ rhizobia. Indian. J. Exp. Biol. 15: 462-465.

Hossain, M. E., I. F. Chowdhury, M. Hassnuzzaman, S. Mazumder, M. A. Matin, and R. Jerin.
2014. Efeect of nitrogen and Bradyrhizobium on growth and yield of mungbean. J. Biosci.
Agric. Res. 01(02): 79-83.

Sharma, P., and A.S. Khurana. 1997. Effect of single and multistrain Rhizobium inoculants
on biological nitrogen fixation in summer mungbean, Vigna radiate (L.) Wilczek.
Res. Dev. Reporter. 14(1-2): 8-11.

Bhuiyan, M. A. H., M. H. Maian and M. S. Islam. 2008. Studies on the effects of Bradyrhizobium
inoculation on yield and yield attributes of mungbean. Bangladesh J.Agril.Res. 33(3): 449-
457.



Table 1 Effect of rhizobium strains on mungbean line: CNMB06-02-20-5 In 2013.

Rhizobium Strains No. of nodules/2 plant Nitrogen Fixed
pmoleC,H,/2 plants/hr

Control (lsfléi¥o) 0g 0.009j
DASA02001 142def 20.337b
DASA02002 182a-e 10.274d-i
DASA02003 130def 15.678bcd
DASA02004 126def 12.466¢-h
DASA02006 155¢-f 13.902b-f
DASA02008 128def 12.555c-h
DASA02009 143def 5.975hij
DASA02019 106f 6.169hij
DASA02020 158b-f 10.432d-i
DASA02028 106f 4.842ij
DASA02030 165a-f 17.800bc
DASA02031 131def 12.834c-g
DASA02042 120ef 9.757d-i
DASA02068 216ab 7.842f-i
DASA02070 104f 9.924d-i
DASA02074 142def 18.399bc
DASA02077 218a 17.636bc
DASA02082 184a-d 10.207d-i
DASA02084 143def 7.128ghi
DASA02091 121ef 7.589f-i
DASA02095 134def 8.123e-i
DASAQ02097 116f 9.771d-i
DASA02100 166a-f 15.483bcd
DASA02104 157b-f 15.227bcd
DASA02166 155b-f 17.330 bc
DASA02188 29¢ 7.315f
DASA02193 145def 26.303a
DASA02194 159b-f 12.870c-¢g
DASA02196 211abc 14.523b-e
DASA02197 157b-f 15.199bcd
DASA02198 129def 10.156d-i
cv 224 27.8

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT




Table 2 Effect of rhizobium strains on mungbean line CNMB06-03-60-7 In 2013.

Rhizobium Strains No. of nodules/2 plant Nitrogen Fixed
pumoleC,H,/2 plants/hr

Control (lsfléi¥o) Oom 0.051L
DASA02001 154c¢- 8.019a
DASA02002 93ijk 7.516ab
DASA02003 150c-i 7.018ab
DASA02004 166¢-h 2.759f-l
DASA02006 163c-h 7.192ab
DASA02008 136e-i 2.056¢-1
DASA02009 185a-f 5.487b-e
DASA02019 142d-i 1.235i-L
DASA02020 148c-i 3.926d-h
DASA02028 101h-k 3.891d-h
DASA02030 160c-h 2.238g-
DASA02031 146d-i 3.012f-k
DASA02042 182a-f 6.430abc
DASA02068 164c-h 0.883kl
DASA02070 58klm 1.372i-l
DASA02074 131e-i 4.811c
DASAQ02077 194a-e 4.283c-g
DASA02082 206a-d 6.030a-d
DASA02084 2353 3.345e-j
DASA02091 143d-i 3.299%ej
DASA02095 232ab 1.453j-l
DASAQ02097 184a-f 0.610l
DASA02100 214dabc 2.287¢-
DASA02104 113¢-k 1.608h-(
DASA02166 206a-d 1.463i-l
DASA02188 33lm 0.708kl
DASA02193 170b-¢ 1.861h-l
DASA02194 67jkl 3.500e-i
DASA02196 1271 2.234g-{
DASAQ02197 149c-i 0.643kl
DASA02198 102h-k 1.086jkl
cv 23.1 37.3

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT



Table 3 Stem dry weight, number of nodules per plant and nitrogen fixation for mungbean line

CNMBO06-02-20-5 in a pot experiment of 2013.

Stem dry weight No. of N fixed
Treatment
(g/plant ) nodules/plant | (Limol/C,Hy/plant/hr.)
T1 Control 1.00 b 7.8 b 1.61a
T2 0-9-6 2.07 a 193 b 2.68 a
T3 3-9-6 1.64 a 343 b 221 a
T4 Rhizobium 107 1.48 ab 1028 a 378 a
cells/ml + 0-9-6
T5 Rhizobium 10° 1.59 a 1223 a 357 a
cells/ml + 0-9-6
T6 Rhizobium 10° 1.88 a 104.5 a 291 a
cells/ml + 0-9-6
CV (%) 23.5 28.0 46.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark:

T1 There is no fertilizer and no rhizobia.

T2 Fertilizer applied at the rate of 0-9-6 N-P,O5-K,0 at planting time.

T3 fertilizer applied at the rate of 3-9-6 N-P,O05-K,O at planting time.

T4 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,0.-K,O at planting

time.

T5 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,04-K,O at planting

time.

T6 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,04-K,O at planting

time.




Table 4 Seed weight, number of pods per plant, number of seeds per pod and plant height for
CNMBO06-02-20-5 in a pot experiment of 2013.

Seed weight No. of No. of Plant height
Treatment
(g/plant) pod/plant seed/pod (cm)
T1 Control 0.70 a 34a 6.0 ab 29.2 a
T2 0-9-6 1.50 a 4.5 a 5.8 ab 34.4 a
T3 3-9-6 0.74 a 29 a 6.3 ab 282 a
T4 Rhizobium 107 0.93 a 3.6a 5.9 ab 28.7 a
cells/ml + 0-9-6
T5 Rhizobium 108 1.58 a 44 a 71a 35.6 a
cells/ml + 0-9-6
T6 Rhizobium 10° 0.51 a 1.9 a 30b 29.2 a
cells/ml + 0-9-6
CV (%) 67.8 54.3 41.4 14.8

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark:  T1 There is no fertilizer and no rhizobia.

T2 Fertilizer applied at the rate of 0-9-6 N-P,O5-K,0 at planting time.

T3 fertilizer applied at the rate of 3-9-6 N-P,0s-K,0 at planting time.

T4 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,04-K,O at planting
time.

T5 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,04-K,O at planting
time.

T6 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,0.-K,O at planting

time.



Table 5 Stem dry weight, number of nodules per plant and nitrogen fixation for mungbean line

CNMB06-03-60-7 in a pot experiment of 2013.

Stem dry weight No. of N fixed
(g/plant ) nodules/plant (moV/C,Hy/plant/hr.)

T1 Control 1.14 b 45b 235Db
T2 0-9-6 1.92 ab a47b 349 b
T3 3-9-6 2.63 a 6.5b 25Db
T4 Rhizobium 107 2.54 a 17.6 a 6.92 ab
cells/ml + 0-9-6
T5 Rhizobium 10° 231 a 26 a 89 a
cells/ml + 0-9-6
T5 Rhizobium 10° 241 a 24.6 a 6.57 ab
cells/ml + 0-9-6
CV (%) 24.6 47.9 54.8

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark:  T1 There is no fertilizer and no rhizobia.

T2 Fertilizer applied at the rate of 0-9-6 N-P,05-K,0 at planting time.

T3 fertilizer applied at the rate of 3-9-6 N-P,O05-K,O at planting time.

T4 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,0.-K,O at planting
time.

T5 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,04-K,O at planting
time.

T6 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,04-K,O at planting

time.



Table 6 Seed weight, number of pods per plant, number of seeds per pod and plant height for
mungbean line CNMB06-03-60-7 in a pot experiment of 2013.

Seed weight No. of No. of Plant
Treatment
(g/plant) pod/plant seed/pod | height (cm)
T1 Control 1.26 a 50a 4.4 a 19.65 b
T2 0-9-6 191 a 7.3 a 6.5a 24.38 ab
T3 3-9-6 1.95a 7.0a 55a 30.38 a
T4 Rhizobium 10’ 141 a 6.3 a 54a 25.93 ab

cells/ml + 0-9-6

T5 Rhizobium 108 1.70 a 56a 53a 27.98 a
cells/ml + 0-9-6
T6 Rhizobium 10° 255 a 8.4 a 4.8 a 28.63 a

cells/ml + 0-9-6

CV (%) 60.5 54.1 269 15.6

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark:  T1 There is no fertilizer and no rhizobia.

T2 Fertilizer applied at the rate of 0-9-6 N-P,O5-K,0 at planting time.

T3 fertilizer applied at the rate of 3-9-6 N-P,0s-K,0 at planting time.

T4 Rhizobium prepared with 10" cells/ml plus fertilizer at the rate of 0-9-6 N-P,04-K,O at planting
time.

T5 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,04-K,O at planting
time.

T6 Rhizobium prepared with 10° cells/ml plus fertilizer at the rate of 0-9-6 N-P,0.-K,O at planting

time.



Table 7 Stem dry weight, number of nodules per plant and nitrogen fixation of mungbean line

CNMB06-02-20-5 in the rainy season of 2013.

Stem dry weight No. of N fixed
Treatment
(g/plant ) nodules/plant (LMol C,Hy/plant/hr.)

T1 Control 32c 34 ab 13.1b
T2 3-9-6 N-P,05 K,0 4.9 ab 34 ab 16.9 ab
T3 R with non-sterile + 3.4 bc 30 ab 133 b
0-9-6
T4 R with sterile 54a 29b 125b
T5 R with non-sterile 3.8 abc a7 a 16.0 ab
T6 R with sterile +0-9-6 4.1 abc 46 ab 225 a
CV (%) 23.8 28.8 30.2

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 3-9-6 N-P,O5-K,O at planting time.

T3 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at
planting time.

T4 Rhizobium prepared with sterile carrier

T5 Rhizobium prepared with non-sterile

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting

time.



Table 8 Seed yieldy 1,000 seed weight, number of pods per plant, number of seeds per pod
and plant height of CNMB06-02-20-5 in the rainy season of 2013.

Treatment Seed yield 1,000-seed No. No. Plant
(kg/rai) weight (g) | pods/plant | seed/pod | height(cm
)

T1 Control 345 ab 70.13 a 134 a 11.0 ab 68.9 a
T2 3-9-6 N-P,05 K,0 315 ab 70.38 a 13.7 a 11.2 a 68.8 a
T3 R with non-sterile 277 b 70.25 a 138 a 102 b 66.5 a
+ 0-9-6
T4 R with sterile 335 ab 70.00 a 13.7 a 10.9 ab 69.0 a
T5 R with non-sterile 341 ab 70.50 a 14.7 a 11.2 a 68.4 a
T6 R with sterile +0- 381 a 70.50 a 14.7 a 10.6 ab 65.7 a
9-6
CV (%) 15.1 1.9 13.2 5.0 6.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark:

T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 3-9-6 N-P,05-K,0 at planting time.

T3 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at

planting time.

Td Rhizobium prepared with sterile carrier

T5 Rhizobium prepared with non-sterile

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting

time.




Table 9 Stem dry weight, number of nodules per plant and nitrogen fixation of mungbean line

CNMBO06-03-60-7 in the rainy season of 2013.

Stem dry weight No. of N fixed
Treatment
(g/plant) nodules/plant (lmoV/C,Hy/plant/hr.)

T1 Control 3.6 ab 26 b 10.1a
T2 3-9-6 N-P,05 K,0 4.0 ab 34 ab 13.2 a
T3 R with non-sterile + 33ab 27 b 149 a
0-9-6
T4 R with sterile 4.0 ab 36 ab 149 a
T5 R with non-sterile 31b 36 ab 16.2 a
T6 R with sterile +0-9-6 4.7 a 40 a 16.0a
CV (%) 23.5 19.4 29.3

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 3-9-6 N-P,05-K,0O at planting time.

T3 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at
planting time.

T4 Rhizobium prepared with sterile carrier

T5 Rhizobium prepared with non-sterile

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting

time.



Table 10 Seed yield, 1,000 seed weight, number of pods per plant, number of seeds per pod

and plant height of CNMB06-03-60-7 in the rainy season of 2013.

Seed yield | 1,000-seed No. No. Plant
Treatment (kg/rai) weight (g) | pods/plant | seed/pod | height(cm
)

T1 Control 254 a 71.1a 154 a 11.1 a 50.0 a
T2 3-9-6 N-P,05 K,0 288 a 68.8 ab 17.1 a 10.8 a 56.2 a
T3 R with non-sterile 282 a 70.5 ab 17.0 a 109 a 57.6 a
+ 0-9-6
T4 R with sterile 283 a 68.1b 153 a 114 a 57.2 a
T5 R with non-sterile 269 a 70.6 ab 159 a 10.8 a 51.2a
T6 R with sterile +0- 317 a 69.0 ab 155a 11.1a 56.1 a
9-6
CV (%) 25.8 2.2 17.1 4.8 8.3

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark:

T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 3-9-6 N-P,05-K,0 at planting time.

T3 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at

planting time.

T4 Rhizobium prepared with sterile carrier

T5 Rhizobium prepared with non-sterile

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting

time.




Table 11 Stem dry weight, number of nodules per plant and nitrogen fixation of mungbean line

CNMB 06-02-20-5 in the dry season of 2014.

Stem dry No. of N fixed
Treatment weight nodules/plant (Lmol/C,Hy/plant/hr.)
(g/plant)
T1 Control 25a ad 09d
T2 0-9-6 30 a 14 bc 9.2 abc
T3 3-9-6 29 a 8¢ 10.9 ab
T4 R with non-sterile + 0-9- 2.6 a 20 ab 6.4 bc
6
T5 R with sterile + 0-9-6 19 a 31 a 14.6 a
Té6 R sterile+0-3-3 + 0-6-3 20a 21 ab 9.0 abc
T7 R with non-sterile + 0-3- 20 a 33 a 133 a
3+ 1.5-6-3
T8 R with sterile + 0-3-3 + 20 a 12 bc 4.1 cd
1.5-6-3
CV (%) 255 10.4 41.0

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 0-9-6 N-P,05-K,0O at planting time.

T3 Fertilizer applied at the rate of 3-9-6 N-P,05-K,0 at planting time.

T4 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,0 at
planting time.

T5 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting
time.

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 0-6-3 N-P,05-K,O
at planting time and 20 days after emergence, respectively.

T7 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-
P,05-K,0 at planting time and 25 days after emergence, respectively.

T8 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-P,0s-

K,O at planting time and 25 days after emergence, respectively.



Table 12 Seed yield, 1,000 seed weight, number of pods per plant, number of seeds per pod

and plant height of CNMB06-02-20-5 in the dry season of 2014.

Seed 1,000- No. of No. of Plant
Treatment yield seed pods/plant | seeds/pod height
(kg/rai) weight (g) (cm)
T1 Control 319 a 69.4 a 14.5 ab 11.7a 86.1 a
T2 0-9-6 322 a 716 a 14.7 ab 120 a 84.7 a
T3 3-9-6 310 a 709 a 183 a 119 a 83.4 a
T4 R with Non-sterile+ 304 a 71.1a 14.8 ab 119a 80.4 a
0-9-6
T5 R with sterile + 266 a 70.3 a 17.0 ab 119a 74.9 a
0-9-6
T6 R sterile+0-3-3 + 323 a 715 a 135b 118 a 73.5 a
0-6-3
T7 R with non sterile+ 270 a 72.6 a 153 ab 11.8 a 82.2 a
0-3-3 + 1.5-6-3
T8 R with sterile+ 279 a 733 a 17.4 ab 11.6 a 70.4 a
0-3-3 + 1.5-6-3
CV (%) 23.1 4.2 16.2 3.7 16.6

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.
T2 Fertilizer applied at the rate of of 0-9-6 N-P,05-K,O at planting time.
T3 Fertilizer applied at the rate of 3-9-6 N-P,05-K,0 at planting time.
T4 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at
planting time.

T5 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting
time.

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 0-6-3 N-P,05-K,O
at planting time and 20 days after emergence, respectively.

T7 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-

P,05-K,0 at planting time and 25 days after emergence, respectively.



T8 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-P,Os-

K,O at planting time and 25 days after emergence, respectively.

Table 13 Stem dry weight, number of nodules per plant and nitrogen fixation of mungbean line

CNMB 06-03-60-7 in the dry season of 2014.

Stem dry No. of N fixed
Treatment
weight (¢/plant) | nodules/plant (Lmol/C,Hy/plant/hr.)

T1 Control 2.2 a 4e l6e
T2 0-9-6 23a 23 ab 7.7 bcd
T3 3-9-6 23a 11 cd 6.2 cd
T4 R with Non-sterile + 29 a 30 a 11.8 a
0-9-6
T5 R with sterile + 23a 11d 9.7 ab
0-9-6
T6 R sterile+0-3-3 + 25a 15 bed 6.0d
0-6-3
T7 R with non sterile + 2.7 a 13 bed 123 a
0-3-3 + 1.5-6-3
T8 R with sterile + 29 a 19 abc 9.5 abc
0-3-3 + 1.5-6-3
v 28.4 8.9 259

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Remark: T1 There is no rhizobium, no fertilizer.

T2 Fertilizer applied at the rate of of 0-9-6 N-P,05-K,0O at planting time.

T3 Fertilizer applied at the rate of 3-9-6 N-P,05-K,0 at planting time.

T4 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at
planting time.

T5 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,O5-K,O at planting
time.

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 0-6-3 N-P,05-K,0
at planting time and 20 days after emergence, respectively.

T7 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-
P,05-K,0 at planting time and 25 days after emergence, respectively.

T8 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-P,Os-

K,O at planting time and 25 days after emergence, respectively.



Table 14 Seed yield, 1,000 seed weight, number of pods per plant, number of seeds per pod

and plant height of CNMB 06-03-60-7 in the dry season of 2014.

Seed 1,000- No. of No. of Plant
Treatment yield seed pods/plant | seeds/pod height
(kg/rai) | weight (9) (cm)
T1 Control 354 a 78.3 a 16.7 a 11.7a 66.2 a
T2 0-9-6 304 a 723 a 18.4 a 11.8 a 55.6 a
T3 3-9-6 261 a 723 a 15.6 a 11.1a 538 a
T4 R with non-sterile+ 385 a 76.5 a 14.7 a 11.7 a 62.3 a
0-9-6
T5 R with sterile + 339 a 73.1a 14.2 a 11.6 a 57.2 a
0-9-6
T6 R sterile+0-3-3 + 322 a 75.0 a 148 a 11.2 a 59.3 a
0-6-3
T7 R with non-sterile+ 388 a 75.4 a 179 a 119 a 64.9 a
0-3-3 + 1.5-6-3
T8 R with sterile+ 320 a 73.3a 14.7 a 114 a 520 a
0-3-3 + 1.5-6-3
CV (%) 28.1 54 27.3 a.7 32.7

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Remark: T1 There is no rhizobium, no fertilizer.
T2 Fertilizer applied at the rate of of 0-9-6 N-P,05-K,0O at planting time.
T3 Fertilizer applied at the rate of 3-9-6 N-P,O5-K,0 at planting time.
T4 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-9-6 N-P,0s-K,0 at
planting time.

T5 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-9-6 N-P,05-K,O at planting
time.

T6 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 0-6-3 N-P,0O5-K,0O
at planting time and 20 days after emergence, respectively.

T7 Rhizobium prepared with non-sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-

P,05-K,0 at planting time and 25 days after emergence, respectively.



T8 Rhizobium prepared with sterile carrier plus fertilizer at the rate of 0-3-3 and 1.5-6-3 N-P,Os-

K,O at planting time and 25 days after emergence, respectively.
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