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ABSTRACT

The aim of this research was to investigate the effect of of rhizobium inoculation and
effective micro-organisms (EM) on growth and yield of mungbean (Vigna radiata (L.) Wilzeek)
cv. Chainat 72. By using rhizobium inoculation, EM (200 ppm.) and fertilizer (15-15-15) at the
rate of 0.5 litre per pot and 10 g per pot were also applied on each week, respectively. There were
four treatments in this experiment as follows: 1) planting mungbean with rhizobium inoculation
and fertilizer application. 2) planting mungbean with EM and fertilizer applications. 3) planting
mungbean with rhizobium inoculation and EM and fertilizer applications. 4) planting mungbean
with fertilizer application. The results indicated that plant height and dry weight of above ground
plant of mungbean were significant difference including yield and yield components. In addition,
rhizobium inoculation with EM and fertilizer application resulted in a tendency of the greatest

yield and yield components.
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4 - = 1 4 & - =1 o &
A15197 4 Iandivuazindeus aandien (N3senNaA, 2547)

IMiunsenaeus Haansu /100 n5u
2y
e’ 70-150
v i1 0.52-0.66
v 2 0.29-0.22
Tuedu 2.4-3.1
I & 0-10
inaous
Tnunendou 850-1,450
Tdou 30-170
HunHEe 65-125
Hoavesa 280-580
UADLT Y 80-330
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aef 5 msswunls Tudeon TaserdonmsSuunamunmduiusduiisasegoatriadie

(nquaruIToydunsoau, 2535)

wiin'ls landion iinvesdaiidesefivey
Rhizobium japonicum t%amﬁm (Glycine max)
Rhizobium leguminosarum ﬁ"’Jﬁ'uLm (Pisum), t%’JﬂmE’ﬁ(Vicia)
Rhizobium phaseoli Funmans, Sauundln)
Rhizobium meliloti {;'aé'aﬂavh (Medicaco)
Rhizobium trifolii t%’ﬂﬂm’mi( (Trifolium spp.)
Rhizobium lupini Lupinio, Orithopus
Cowpea miscellanous group i%’;ﬁlm, é”aa’dd, gqxgﬂu, f?’z?ﬂﬂ{na Al

= =2 =) (4 - 1] =) 5 <8
fimsAnymed e ssuaswugnssuves s Tmboneswazden wazniwnaunniu 39
wuhlslndonfieglunguiimAeanulianuandssudiudiann  uaziguemsswunls Tndou
T a o a o o 3 yd | ]
sanidlu 2 winlvalq Ae wanwTaySwazesadh (rudng, 2541) uazmelunguiliuddes

sonilurilasiee dsilsingluatsied 6
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4 - - . - $ da . .
A1519N 6 uﬁmwmm"lﬂmmau uaznqwaawwszgammﬂﬂﬂu (Cross - inoculation group)

(nguauidegdunidau, 2535)

wiials Tmiiow #waszgadai s Imdloudrege
a a o
Wans A Tas)
or A 4
Rhizobium meliloti Medicago sativa L. (ﬂﬁﬁﬁﬂ‘lﬂiﬂglmﬂi u)

Trigonella foenumgraceum

Melilotus alba Desl.
Rhizobium leguminosarum
biovar. Trifolii Clover group (éﬂﬂanaf )
biovar. Phaseoli Phaseolus wulgaris L. [§21189va23 vse dathuTa
w3ataun @n)]

Phaseolus multifolis
biovar. Viceae Vigna sinensis (L.) Savi ex Hassk (82/n#12)

Vicia faba L. (621hnd w5 e naud)

Lathy odoratus L.
Rhizobium loti Lupinus, Lotus, Anthyllis, Ornithopus
Rhizobium fredii Glycine max (L.) Merr. (t‘i”amﬁm)
wanesguau Tadn
Bradyrhizobium japonicum Glycine max (L.) Merr. (i;"amﬁm)
Bradyrhizobium spp.
- sp. (vigna) Vigna radiata (L.) Wilzeek (i%’JL%U’J)
Arachis hypogaea L. (Ei"aﬁﬁ J)
Vigna sinensis (L.) Savi ex Hassk (i%’JﬂﬂUTJ)
- sp. (lupinus) Lupinus spp.

Lotus pedunclatus
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MINHUINT 1 namsdins el nugededuvedaivafaiuiuiFoum 72
fieny 35 Tundalgn iefinmsld EM sau Sas 0.5 Gas uazilogas 15-15-15 9as
10 nfuyndar, aqnudiadaodels Tndiow wazilogas 15-15-15 $as1 10 niu
yndan nazaqnivdadude’lslnfon Sawfumsld EM sau 8am 05 das

unzdlogns 15-15-15 Sas1 10 nfuyndilany

Source df SS MS F
Block 3 219.529 73.176 22969
Treatment 3 49.974 16.658 5222°
Error 9 28.711 3.190
Total 15 298.214 19.881
CV. = 913%
* = significant at 95% level

Ak =

= significant at 99% level

maaRundl 2 mansinsizianmlilsuanugireduvestaulivafiaiuiugFoum 72
fieny 45 Fundalgn efimsld EM 59w Sas1 0.5 Aas uoedogas 15-15-15 San
10 nfundalan, agnuriadodels Tnde uazilogas 15-15-15 §as1 10 3y
nndlaid uamqnmﬁﬂﬁ’hmé‘a"lsTcmﬁﬂu sufumsla EM 521 8431 0.5 das
uazilogns 15-15-15 as1 10 nFuyndand

Source df SS MS F
Block 3 147.762 49.254 8.047
Treatment 3 125.469 41.823 6.833
Error 9 55.093 6.121
Total 15 328.234 21.882
CV. = 924%

*® =

significant at 95% level

%k

I

significant at 99% level
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{ a d 1 o a o o o/
MINRUINK 3 mamslinsizdanuulslsiuanugededuvestadinifiaiuiuidoum 72
i91g 55 Tundslgn Welinisld EM sau das1 0.5 @as uazijugas 15-15-15 Sas
s as ¢ d 9 4 = o [y
10 nuyndila, agniuaadiede 1s Tadlen uazijogas 15-15-15 das1 10 nfy
[ 'd d g 4 = ' o [} Y a
ynddeand uazagnuaadiudels Imien swdumsld EM s ast 0.5 das

uazdlogas 15-15-15 8as1 10 nfuyndiland

Source df SS MS F
Block 3 97.982 32.661 5.134 *
Treatment 3 93.266 31.089 4.887 *
Error 9 57.255 6.362
Total 15 248.503 16.567
CV. = 6.66 %

*®

significant at 95% level

MSHUINT 4 namsAnsgiarlslsuanugreduvestafsafiniuiuidom 72
fieng 65 Sundnlgn definisld EM 591 6031 0.5 s uazilogas 15-15-15 San
10 nfuyndila, agnusdadauifels Tndow uazilogas 15-15-15 §as1 10 niu
yndrlad wazagnudiedodels Indon samdumsld EM 5w Sas 0.5 das

uazilogas 15-15-15 6a31 10 nFunndlernd

Source df SS MS F
Block 3 4.564 1.520 0.129 ™
Treatment 3 207.608 69.203 5.874 *
Error "9 . 106.028 11.781
Total : 15 318.200 21.213
CV. = 171%

*®

significant at 95% level

I

ns non significant
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MINHUING 5 wansanseiaulstlsunugededuvesdadisimniniuidoum 72
191y 75 Tumdlgn dielimisld EM 5o as1 0.5 8 uazijegas 15-15-15 8as
-4
10 nfuynddla, agnwdadodels Tmdlow uazijogas 15-15-15 das1 10 a3y
o/ 4 g ¥ 4 - ' o i o a
ynddani wazagnuaadieels lmdoy saudumsld EM s das1 0.5 Gas
uazilugas 15-15-15 das1 10 nfuynduai

Source df SS MS F
Block 3 26.541 8.847 0.822"
Treatment 3 322.843 107.614 9.996 **
Error 9 96.892 10.766
Total 15 446.276 29.752
CV. = 7.04%

ns non significant

Ak

1

significant at 99% level

MsRIINg 6 wansinsziasdsahmiinudidumileRuseduvesiadniatu
WugFeum 72 fiery 35 Tundalgn Welnsld EM sau 8a11 0.5 Aas uazilegas
15-15-15 $a31 10 nfimnddan, agnuriadaodels Tnden uasilugas 15-15-15
oas1 10 nduyndilansd uazﬂqﬂmﬁﬂé";m‘ga“lﬂmﬁuu swfumsla EM 57

§n51 0.5 aas uazijegas 15-15-15 8as1 10 nsuyadlad

Source df SS MS F
Block 3 1.333 0.444 0.779 "
Treatment 3 8.213 2.738 4.804 *
Error 9 5.131 0.570
Total 15 14.677 0.979
CV. = 26.87%
ns = non significant

%

significant at 95% level
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ARt 7 wamsiseiamulsdsanimintidumdeaureduve siaufvaRoiu
Wugdoum 72 fiery 45 Fundailgn defimsld EM s9u $as1 0.5 Aas uasdjogas
15-15-15 8@31 10 nfuyndlav, ﬂqnmﬁﬂﬁ'wn'?ya"lsimﬁuu wazilogas 15-15-15
a1 10 nfugndland uazagndadaudelsTudon aufunsld EM s

80351 0.5 dns uazilogas 15-15-15 Sas1 10 nfuyndilarsd

Source df SS MS F
Block 3 1.061 0.354 0.499 ™
Treatment 3 22.831 7.610 10,733 **
Error 9 6.381 0.709
Total 15 30.273 2.018
CV. = 11.62%

ns non significant

% 2k

significant at 99% level

MmNl 8 wansins RISl nimiinudid nuniledudeduvesdadivafiaiu
HugFoum 72 fleg 55 Sundarlgn iisdintsld EM sau sam 0.5 Aas uazijogas
15-15-15 8a31 10 n3uyndalaw, ﬂqnmﬁﬂé'mﬁ;a"lﬂcmﬁsu wazilogas 15-15-15
$as1 10 nfuyaduan uasegnudadaudelsTaden safunsld EM o
8a51 0.5 aas uazijegas 15-15-15 8as1 10 niuyndlar

Source df SS MS F
Block 3 11.695 3.818 2.307"
Treatment 3 20.135 6.712 3972 *
Error 9 15.212 1.690
Total 15 47.042 3.136
CV. = 1943%

ns non significant

* = significant at 95% level
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ANt 9 mansinseiamulslsiminuddmieaudeduvesdaSuafiaiy
WufFoum 72 feng 65 Jundnlgn efimsld EM s9u $as1 0.5 Gas uazijogas
15-15-15 631 10 nFuyndla, ﬂt}ﬂmﬁﬂﬁ'mﬁ‘;a“lﬂmﬁsu uazilogas 15-15-15
§as1 10 nuyadlant uazﬂqnmé‘ﬂﬁ”sm‘ff’a"lﬂmﬁw safumsld EM 32w

8051 0.5 Ans uazilogas 15-15-15 8as1 10 nfuyadiland

Source df SS MS F
Block 3 1.657 0.552 0.543 %
Treatment 3 14.512 4.837 4.756 *
Error 9 9.155 1.017
Total 15 25.324 1.688
CV. = 975%

I

ns non significant

*

significant at 95% level

AN 10 kansiesedaulsssimiaudsdumieRudeduvesiafiuafai
Wugoum 72 feng 75 undnlgn defimsld EM 21 8as1 0.5 8as uazijogas
15-15-15 §a31 10 nfumndded, agniudadaudels Taden uazijogas 15-15-15
a1 10 nfuyndant uasagridedaudels lxdey saufumsld EM s

8n310.5 A3 uazilogas 15-15-15 6as1 10 nFuyndad

Source df SS MS F
Block 3 18.989 6.330 3.623%
Treatment 3 30.322 10.107 5.785 *
Error 9 15.724 1.747
Total 15 65.035 4.336
CV. = 1128%

ns non significant

*

significant at 95% level
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ASNHUINT 11 namsamsizialssurandadeduvessudeafauiuisoum 72
flong 75 Jundalgn Welimsld EM 59w $as1 0.5 Aas waziugas 15-15-15
8ns1 10 nfumndeny, ﬂqmué‘ﬂﬁmn‘}‘a"lﬂmﬁuu wazijegas 15-15-15 8asn
10 nfunndda uasagnuidadauidels Tmdey sawfumsld EM s das

0.5 any uazdlogas 15-15-15 631 10 nfunndard

Source df SS MS F
Block 3 83.345 27.782 4.286 *
Treatment 3 76.107 25.369 3914 *
Error 9 58.338 6.482
Total 15 217.790 14.519
CV. = 2099 %

%

significant at 95% level

msnruand 12 mamsSnsiziamnalsls s auiindeduvesdafnfafniuiFonm 72
flong 75 Sundagn delinis1d EM sau Sas1 0.5 Sas uazdlugas 15-15-15 8as)
10 nfmndiand, agnidadaode ls Tuflon uazdlogas 15-15-15 Sas 10 n3u
yndlant uazﬂqnmﬁﬂﬁwrﬁa"lﬂcmﬁtm safumsld EM sau 8as1 0.5 ans

uazdlogas 15-15-15 8a51 10 nfuyndilad

Source df SS MS F
Block 3 34.875 11.625 8.455 **
Treatment 3 16.500 5.500 4.000 *
Error 9 12.375 1.375
Total 15 63.750 4.250
CV. = 12.18%

%%k

significant at 99% level

*

I

significant at 95% level
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msenni 13 wamsimrzdenulsliuinnusdsdednvest@mmaiuiugseum 72
191y 75 Tundalgn welinisld EM 52w 6as1 0.5 Gas wazilegas 15-15-15 das
[y o - -4 [y o
10 nsuynddad, agnudadaudels Tndow uaziogas 15-15-15 Sas1 10 n¥u
& 4 d 9 P 1 P ' @ | ) a
nadlav uazagniudadiede 15 Tedey Sawfunsld EM sau a5 0.5 Gas

uazdlogas 15-15-15 831 10 nsuyndrlarvf

Source df SS MS F
Block 3 5.276 1.759 2.564 "
Treatment 3 10.251 3.417 4.981 *
Error 9 6.172 0.686
Total 15 21.699 1.447
CV. = 878%

ns non significant

* = significant at 95% level

AT HLAng 14 wamsnseiansls i 100 adavesiaFerRatuiugFoum 72
fleny 75 Fundalgn lefimsld EM 521 Sas1 0.5 as uaedjogas 15-15-15 San
10 nfmnddlanyt, agnuiadaedels Tnden wazdlgas 15-15-15 §am 10 niu
yndlansd uazﬂqﬂmé'ﬂfv’f';m%a"lﬂmﬁﬂu saufiumsld EM 571 8a31 0.5 aas

wazilogns 15-15-15 631 10 pfuynddad

Source df SS MS F
Block 3 3.905 1.302 1.689 "
Treatment 3 14.461 4.820 6.252 %
Error 9 6.939 0.771
Total 15 25.305 1.687
CV. = 1425%

ns non significant

*

significant at 95% level



¥o — wwana
a A
nalie

d o
apuina
negilagiiu

MIANYT

¥9 — WA
o 4
iatile

o a
aouiing
o o
negilagiiv

AsAnI

38

Y

Yz ingiay

© UNEMITUANTSH T

29 unAw 2525

T5ane1nasyIn nganu

11/30 1.9 LUI/IVAVWUA 2ATUNKA 10160

W.f. 2532 — 2537 sednlszoudne TsaSounsiiingane) s.ngaumna
WA 2538 — 2540 seAUBONAnEImRUAY TseSeuilyasg v.ngamwa
Wet. 2541 ~2543 szdnisendmnaeutlans Tsss niaaineyasel suaslgy
W, 2544 - szatnfS yane’ Inenenaastiadia (r'ls) aema uladnmsinyas

aomiumaluladnszreund s gamsaianszil

wwsivdy ySauud

8 UQUIBU 2526

Tsawonmagwisanl 1 aymsilsinig

169/1 4. 5 UUNAUADIANTSLN . AFANWA 10520

WA, 2532 — 2537 szavdlszondnet TsuFouiadens i s.ngunn

WA, 2538 — 2540 s i sensnnaeudy Tsal ouuymAS ums Tund e.ngamme
W 2541 - 2543 szAunisoninnaeutians TseS summAiums sund s.njannd
et 2544 szanfSayanas Inemaasiiada (W'l aucma Tulaomanuas

antiuma TuTadwszseundudmaummsatansziia





