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Abstract

Pot, experiment was carried out to select effective
strains of Rhizobhium for growth and nitrogen fixation of Centrosema
at Facﬁlty of Agricultural Technology King Mongkut's Institute
of Technology Chaokuntaharn Ladkrabang, The treatment consists of
14 strains of Rhizobium (TAL 688, TAL 655, TAL 652, PA 1, PB t, PB 2
PC 1, PC 2, PD 2, KA 1, KA 2, KB 2, A 1y, A 2 and no inoculation) in
Randomized Complete Block Design (RCBD). The results showed tLhat
Rhizohium strains from ODepartment of Agricultural , TAL 688 strain,
gave the heightest number of 273.3 nodules/plant where as TAL 655
strain gave the lowest wean of growbh and TAL 652 strain gave the
lowest, mean of nitrogen fixation oft.76 u mole/plant/hr.where consider
only Rhizobium strains isolated from different locations, the
results indicated +that Rhizobium strains from AIT gave the
heighest means of growth and nitrogen fixation , i.e. fresh weight
112.88 g/plant dry weight 29.22 g/plant, root-fresh weight 13.78
g/plant, root dry weight 4.3t g/plant, nitrogen content 5.99 %,
phosphorus content D.t4 %. Rhizobhium strains isolated from Khaohinsaon
(KA 1, KA 2, KB 2) @gave the heightest nodules' number of 259.67
nodules/plant and the heightest nitrogen fixation activity of 5.14
u mole/plant/hr, Rhizohium strains collected from Pakchong (PA 1,
PB t, PB 2, PC t, PC 2, PD 2) gave nodules fresh weight 5.49 g/plant
and nodules dry weight 1.18B g/plant. In the case of nitrogen
fixation and nodule fresh weight the result show that no inoculation
(contral) gave the heightest value but it was not significantly
different when compared with other Rhizobium strains. The results
also showed that Rhizobium strains isolated from big nodules gave
more growth and nitrogen fixation than Rhizohium strains isolated

from small nodules.
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aqnnia171ﬂtﬁau TAL 652 | 15 4.4 b
agnt§a151ﬁtﬁzm PA 1 14 50.2 b
a§n1§9171ﬁtﬁau PB 1 3 98.5 ab
a§n1§917111§au PB 2 9 76.1 ab
aani¥alslnien  Pc 1 6 88.1 ab
aqntiaTsTﬂLﬁau PC 2 13 55.9 ab
agnt§a177ﬂ1§au PD 2 't 60.0 ab
aani¥alslaction KA 1 5 90.5 ab
ﬁ§n1§a17Tﬁaﬁam KA 2 4 94,4 ab
n§n1§a1sTﬁzian KB 2 2 99.6 ab
nqnt§a1siﬂnﬁsu At B 7.4 ab
ngnt%a1sTﬁniam A2 t 112.8 &

da & .

WG uauawuwnunnuaﬂiﬂanaaa nunatgaawnﬂmnuuuwaTwm = 81.00 AN/AL
L4 .

waiantmineudnlneiaae Bule donndafsrnaian = 83.17 ndusi
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M9 2 lﬂﬂﬂﬂﬁ?&ﬁlﬂﬂﬂvﬁﬂﬁﬂﬂuiﬂﬁLﬂﬂﬂﬂﬂﬂﬂ?ﬂﬂﬂﬁﬂﬁﬂlﬂﬂﬂﬂﬂﬂ1ﬂﬂ1lﬂﬂﬂﬂWﬂﬂﬂﬂﬂuﬂﬁﬁﬂ

nawﬂuﬂnﬂﬂ1ﬂm

s s a v ¢ a4 s 198 o w v o o
f199n 2 ﬂﬂﬂﬂa”ﬂ\ja']ﬂﬂuﬁlﬁa‘l‘f‘['ﬂl“ﬂ”ﬂau'muﬂlm\jﬂﬂﬂﬂuﬂ')l'ﬁu‘[ﬂi'nn

Lﬁaawq 75 M

-'a1ﬂ§u€t§a1sTﬂzﬁsu UAY ArLRaE IR (nfusdw)
1ﬁa§nt§9131ﬁzﬁau 4 24.41 &b
aaniialsTaiing TL 688 | 10 15,78 -k
aaniinlsTnifioy TaL 655 | 12 15.02 b
agnt§317Tﬂu§au TAL 652 | 15 10,97 &
aQnt§a17Tﬁxiea PA 1 14 13.13 ab
agnt§a1sTﬁnﬁau_PB t 3 25.19 ah
n§01§a1sTﬁlﬁan PB 2 B 20,71 ab
agnt§a171ﬂlﬁau PC 1 7 21,95 ab
aQnt§a1sTﬂnﬁgn PC 2 13 13.92 ah
agnn§a17T11§am PD 2 T 15.63 ab
aantial ooy Ka 1 6 23,08 ah
n§01§a171ﬂuiau KA 2 5 23,80 ab
agnt§a17Tﬂt§an KB 2 2 26,08 ah
a§n1§a17T1;§ax A1 9 20,22 ah
agnt%a177ﬁlﬁau A2 t 29.22 @

ﬂﬂ\ﬂlﬁﬂ NﬂﬂaﬂHWﬂ“ﬂﬂuuﬂﬂTﬂﬂlﬂﬂﬂ ﬂlﬂﬂlﬁﬂﬂﬁﬂﬂﬂﬂﬂﬂuﬁﬂ1ﬂm
uauawuwwunwuuwaTﬂaluaa ﬂlﬁﬂlﬁﬂﬂWﬂﬂNﬂNﬂ“Wﬂlaﬂ

= 20,71 AFN/AL
= 21,56 NTN/AY
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3.3 SANEANDNTIN (raot, fresh weight)

awnuanwsnnaaenwawLaaﬂuwnunanswnﬂa«natﬁuTnsﬁmwtuaaﬂl 75 3% Wy
nazﬂufwsﬂuwn1asnnwsﬂanzﬁaisTﬂtnlmaﬁﬂuuﬂ s 2 wliAn e minaRTesTnaEn LM
fu 13,78 ndu/iy Tunmsnnwsnanlﬁa1sTﬁLuaua1auuﬁ TAL 652 1unwtaaﬂu1nun1;nn1aa
it 2,99 nfudy Tnaen lotamaunnanomulum osan aounwsﬂantﬁa1sTﬁtu|na1|uuﬁ
Bun nunwﬁ151unakuunnnwann1unwaanm umawuwsnt19anwaanﬂuaan11ﬂneaunnnnaaa1u
MM 3 tuauawsmw1uawnnuwnﬂaasunaﬂfﬂﬂtaaﬂﬂanuﬂﬂ1nmau1unwtaaﬂuwnunswnaa
geniwﬂanuﬁetan

ﬂ‘ a2 n "‘-" o 'g [ 7] ‘.’ -]
MTen 3 anﬁuanaaawauuqtﬁa171ﬂtuﬂunauwwunaﬂﬂaaiwnnatﬂuTnsﬁuw
tﬁaawg 75 o

awaﬁu€t§317iﬂl§au uAY AaaeiminTnEn (i

1ﬁa§nn§a1sT1nﬁau 3 {1.14 ab
aaniialslodion TaL 6o | 9 9.12 ab
a§0t§a171§tﬁan TAL 655 | 12 B.08 ab
aanitolslalion TAL 652 | 15 3.99 b
agnt§a1sTﬂnﬁeu PA 1 10 B.99 ab
ﬁqnn§a171ﬁlﬁam PE 1 7 9.45 ab
a§nt§a17711iau PB 2 § 9.64 ab
aqnt§a171ﬁu§au PC 1 (1 8.30 ab
ﬂgﬂl§a11Tﬂrﬁam PC 2 13 7.63 ab
aant¥als T iy po 2 4 6.84 ah
aanctila T iny kA 1 2 11,54 ab
n§n1i917111§mm KA 2 B 9.21 ab
agﬂt§a111ﬂl§an KB 2 5 9.91 ah
a§n1§a11T11§au AL 4 10.63 ah
a§ﬂtia1711xﬁau A 2 L 13.78 a

RABL uauawuwuunswnaaTaanaa %l%ﬂliﬂﬂ1ﬂﬂ&ﬂﬂﬂﬂ1ﬂ1ﬂﬁ = 9.78 TN/

uaRARI T neRTaeLaRe  TLdatTeandsiRTnALn = 9.50 iy

8dda

€



_18_

3.4 iwnﬁnuﬁﬁvaeswn (root dry weight)
uaﬂaeanﬁuaﬂaatna1sTﬁLu|mawﬂuuﬁnweq numaawLaaiuﬁwununaﬂaesﬁnnq
nTatiunidone 75 3 SodnelSlummaed 4 akuqwnwsﬂanLﬂa17Tﬁtuluawauuﬁ A2
1wnwLaalnwwunuganaaswnaaaaannu 4.31 nsu/nu%aaenawnwiaantia1sTﬁtuanawauuﬁau
~173an1uaunuﬂnanain 1uumsﬂnwsaanlﬁa111ﬂtueuawauuﬁ TAL 652 1wn11aaau1wunuaa
uaaswnawaatnwnu 1,48 nu/au a1n1auunawuunnnwanu1un1aanaaaunwsnantﬂaTsTﬁtuau
awsuuﬁauq uuuuas1wawnuwna1enuunn1uuﬁ31uunnnwenun1eanaawniunuwﬂﬂmunawTaalnal
ﬂnﬁu1a1nmn11na1taaanwwunuwenaﬁswnaanowﬂunuwaLan

o . WEE CY o, S
agam 4 anﬁuanaeawauuﬁtﬁa1sTﬁniauwauwnunuﬁanaeswnnatﬂuTﬂsiuw
tﬁaawg 75

awaﬁuén%aisiﬁtﬁam iy | duadmiwinene (niu/am
1ﬁﬁ§ﬂl§91?iﬂlﬁan 3 3.99 ab
aant¥alsTaiien TaL 6e8 7 3.25 ab
aantinl3locliny TaL 655 | 12 2,72 ab
aqnt§a1siﬁ;iau TAL 652 | 15 {.48 b
agnliaiﬁTﬂlﬁan PA 1 4 2.61 ah
aant¥alsTaliay e 1 6 ' 3.51 ab
aanttal7Tc ey o 2 1 2.91 ab
aantialTa1liay ec 1 4 3.79 ab
aantYalsTaiiey e 2 ta 2,63 ab
aan il Taclinu po 2 to 2.97 ab
agﬂt§a171ﬂnﬁau KA 1 5 3.63 ab
aqnl§a17111§am KA 2 B 3.12 ab
aant a7 Tacliny k8 2 2 4.01 ab
aantinlsTacien & 1 9 3.0L ab
n§n1§a1sTﬂtﬁau‘A 2 t 431 a

3,83 TN/
3.33 nfu/nY

wingLw m uauawu'muns'mus \‘)Tﬂﬂ A QEI ﬂ i 1!8 i ﬁaawnﬂmunuwa1m
uananu'mun‘muw \'ﬂ:ﬂﬂ TYCRIL 159’4'\111]31“3”11&1& { Rﬂ
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3.5 uwnunamvaaﬂmna (nodule fresh weight)
) nanwsﬂnvwnalﬂuTmsﬁmwawa 75 uuawnwsﬂantﬁa1sTﬁtuamawnuuﬁmweq
iu1i§5nﬁuaLuuauanaan1wﬂwLaaﬂuwwunaawaqﬂunamﬂnwuunnnwenu1un1aannuntuawawsmw
LW YuIAl ﬁunuwa?nquastan1wn11aaauwnunaanaaﬂuswn1nanaaenuaa 3.45 nTu/M
WA% 3.25 NTW/AN MAAWY

- a2 o v & a a 1 % w ; o
#7m 5 ﬂﬂﬁ“ﬂﬂﬂﬂﬂWﬂﬂuﬁl%9171ﬂl“ﬁﬂﬂﬂ“\ﬁ“ﬂﬂﬂﬂﬂﬂﬂ”TTﬂaﬁlﬂﬂTﬂTiﬂW
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ﬁantﬁa11111uau TAL 652 | 13 1.86 &
agnt§a111ﬂnuan PA 1 14 (.68 @
a§n1§9117ﬁ1§an PB 1 2 5.49 @
aanttalsln oy pe 2 3 4.56 a
nantia1siﬂnuau PC 1 4 452 a
aantﬁa1sTﬁlnau PC 2 B 3.02 &
ngntga11111uam PO 2 7 .07 &
a§n1§a111ﬁlﬁsu KA 1 6 3.08 a
a§n1§a1sTﬁxﬁau KA 2 9 2.73 &
n§n1§a1iiﬁlﬁau KB 2 12 2.44 @
egnt§a171ﬂlﬁan At t 2.50 a
ﬁgptiaisTﬁniau A2 5 3.68 a

3.45 nTN/AY
3.25 NTN/AY

ﬁMTEtﬂﬂ ﬂﬂﬂﬂﬂ“Wﬁ“ﬂﬂMiTﬂﬁﬂTﬂBl&ﬂﬂ ﬁliﬂl%ﬂﬂWﬂﬂ”ﬂ”ﬁﬂ1ﬂ1ﬁﬁ
ﬂﬂﬂﬂﬂﬂWﬂ“ﬂﬂNTﬂﬂﬂﬂTﬂﬂlﬂaﬁ ﬁliﬂlﬁﬂﬂWﬂﬂNﬂﬂﬂuﬁﬂlaﬁ
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(nodule dry weight)

Naﬂﬁiﬂﬂﬁﬁaﬂﬂﬂﬂﬂaﬁlﬁﬂ1711lﬂlﬂﬁﬁlﬂuﬁﬂﬁﬁﬂ ﬂﬂﬂﬂﬂﬂl&ﬂﬂ%WﬂuﬂﬂﬂﬂﬂﬂﬂﬂN

nqnﬁuTms%uwnunwﬂ 75 lowanelSlumaneh 6 awnwnswaavuuawnwtaaluﬁaunuuenaa
uhtnBanTan umeaiesnrsnanh 1 s auana ot lum sadd
ﬂmunawuannanaaanuna 0.79 nsu/nu awwsuﬂuﬂuwaiamuas 0.76 nsn/au amTnling
tanTnﬂtaaaﬂawu1ﬂ1nuas1nnﬁtaaauwnununenaaﬂnnq aanawﬂannﬁﬂtan

o o a  w i 8 a 1 9 w “ o
f5m 6 aﬂﬁﬂaﬂaaaﬂﬂﬂthia1iTﬁlﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂ&idﬂﬂﬂﬂﬂ?ﬁﬂﬂ?tﬁuiﬂiﬁﬂﬁ

o &
lﬂﬂﬂ?q 7% N

awaﬁu€l§a111ﬁlﬁam Sy | evedmwincevenlida i
1ﬁn§n15911111§an 2 (4B &
agntia1711;ﬁgu TAL 688 9 0.68 &
ngnl§a17Tﬂlﬁan TAL 655 | 1§ 0.30 a
n§n1§a171ﬂ1§mu TAL 652 | 14 0.45 &
a§n1§a1171;%au PA 1 13 0.45 @
n§n1§a11quﬁau PB 1 t (18 &
a§n1§a111ilﬁau PB 2 5 0.86 a
agnt§a11111§am PC 1 4 0.97 a
aqnt§a11111ﬁam PG 2 T 0.65 a
a§ﬂ1§a1111nﬁan PD 2 (0 0.66 a
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aant a7l fiey 8 2 7. 0.70 a
agntia111ﬂtﬁam AL 12 0.53 a
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LY. nauaau1aunﬂu71nuaa?aataas ntvatﬁaﬂwnﬂuﬂuﬂuwa1wm
uamawuwwunﬂnswnuuaiaataaﬂ ntnltﬁaawndununuwﬂtan

0.79 ATN/AL
0.76 nTN/AYL
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aﬁnmanwsnﬂaaaﬂanaﬁaawauuamﬁaq 1nnunaLﬁuTnsﬂawuantnnuaﬂantuann
LﬂuTnsﬁmwuaﬁa 75 1w fuanelSlumnsneh 7 uuawawLaaaawuauﬂu1muﬂawuunnmwanu1un1a
‘aﬁﬁuuuwdwndswnﬂauuawuﬂnn1anumwnnanwsaannﬁa1ifﬂxnaaanaunﬂ TAL 688 asTwawlaaa
Fmlydeaatminy 273.3 du/dy Tunmsﬂtﬁa17111usuawawuﬁ TAL 656 1wn11aaaawuau
ﬁsnanwaau%wnu 62,6 1lu/aw nwuawsmw;nuwsawauuﬁtﬁa17Tﬁnuaunuwuwawnuaaaauazuuaw
nwsaantﬁa1sTﬁnuaaawauun kA 2 wliaiaiedunuluiniiy 2596 dasdy aanawnwsﬁaﬂ
lﬂaisTﬂuuanawluuaau ﬂ1ﬂﬂﬂ1ﬂﬂ&ﬂﬂ?1ﬂﬂﬁﬂ1ﬂlaﬂuﬂ1l&ﬁﬂﬂﬁﬂ%ﬁﬂ”ﬂﬁﬂﬁTﬂﬂTﬂﬂ

ﬂ‘ 2 & u‘: o i« &, :"
Mg 7 anﬁuaﬂaeawauuﬁtﬁaisTﬁunamnaawuauvaaﬂmswnnatﬁuTas%mw
nﬁaawq 75

awa§u€t§9111ﬂ1§am sy | dussedmoummetudy Gl
1ﬁa§nu§917111§au, 1 1066 &
ngnr§a1sTﬁiﬁam TAL 688 t 273.3 a
agntiaiiTﬁlﬁan TAL 655 | 1S . 62.6 @
agntia1sfﬁx§an TAL 652 | 14 1210 a
n§n1§a1ﬁ7ﬁ1§aa PA 1 13 123.0 a
aant¥alaTiiey eg 1 .4 246.0 a
a§n1§a171ﬁ1§au PB 2 5 230.3 &
agﬂl§a11711§au pC 1 3 257.6 &
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ngnl§a11111iau A2 B 215.6 a
WAL uauama1uauﬂmiwnfaﬂtua ﬁl%ﬂl%ﬂﬂ%ﬂﬂ”ﬂuﬂu1ﬂ1ﬁm = 209.53 /fu
ey fudsuSannanimnaiin = 255.53 duviy
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3.8 ﬂw%n%mu‘lumm?e‘lu‘l'mmu (Effect on Nitrogen Fixation)

anﬁuaﬂa«LnaisTﬂzuluawauuﬁmwaq aosnrmanielnTasian sooioimTastan
aanwsaantﬁaisTﬂLulamwaawauuﬁ1unw13ﬂssaﬂﬂawu1unwsmieTuTmsLauuﬂawmunnnwanunwa
ann nwtﬂiautneuawtaaﬂaaunaw nwsnantﬁa1iiituluawauuﬁ TAL 688 n11nnﬂssanﬁn1u
n11w7a1ufa71auaaaanﬂwnu 5,32 u mule/nu/ﬁu.<1u1naunu1naannﬁa) aanawxuaaantﬁa
a1luuaaunwaauaunuana1a uaalouna1nw1nanaﬁaawauua TAL 655 1wa1taaﬂaﬂswn1sm7a
1ujaiuaunwaﬂlnwnu Lo76 u mole/fu/tx. lnauawsuwlauwanuwaﬂm uuanaataaaﬂuﬂuwa
1wmaauﬂseanﬁﬂwu1un17n7a1ujninauaennwﬂmnuwatan 1aaua11m1awauuﬂﬂuwawnunaen1aq
Hﬂ)ﬁlﬁﬂﬂWﬂﬂnﬂ KA 1 aauﬂ135nanwun17asa1uiaiLauaaaﬂ (AN Se L4 o mole/fN/tN.

o 5 B v a9, o ' a b P
agIen B anﬂqaﬂaaaweuugtﬂqisTmtuammaﬂssaﬂﬁnwunwswia1uTn1tan
wasmtTulnTdun Lﬁaa1q 75 3%

awa§n€1§a17711§am v | avadstsvindawmnselulasia
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1ﬁa§nt€alﬁTﬁt§au t 5,71 a
nQnt§a1iTﬁlﬁas TAL 588 2 5.32 a
aant¥alslniiien TAL 655 | 19 176 a
ngnt@aisTﬁtﬁax TALGSZ | t4 | 2.11 a
agntiaisiﬁuﬁax PA L 12 3.52 a
agnt§a1siﬁniam PB 1 5 5.04 a
aqnn@a117ﬁ;ﬁam B2 | 1t .78 a
a§n1§a111ﬁ1§am PC 1 6 5.00 a
agnx§a171ﬂlﬁau PC 2 4 5.09 &
n§n1§a171ﬁxﬁau PO 2 13 2,55 a
ﬂ§ﬂ1§3111ﬁlﬁﬂn KA 1 3 5.41 a
agntiaisiﬁnﬁau w2 | 7 4.75 a
a§0t§a151ﬁtﬁan K8 2 10 3.92 a
n§n12317111§3u Aot 8 4.59 a
ngﬂt§a111ﬁtﬁau A2 9 4,36 a

BNALA ﬁsaanﬁnwunwinsaiuTnszauTaaLaaa dnuu1ﬂ1ﬁm 4.66 u mole/Au/tN.
dswaninmmsndelulnriouTanteds dumacen = 4.08 u otesdurm
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3.9 vlofigunlulnsion (percent nitragen)

uanwsﬂnvﬁanﬁuanaeLna1sTﬁLnauaﬁluuﬁnwaq nunanwtnaﬂtﬂastﬁuw1uTnstau
TumiianTasian oo 75 uunwnwsaantﬁa1sT1tuluaﬁluuﬁ s 2 TernaReuled
xﬁuﬂ1uinstauaaaatﬂwnu 5,99 (1o 9w ﬁ1ﬂ1au1uunawuunnnwe?unweananun1saan
tﬁa1sTﬁzusmawauua C 2 uaaauaawuunnnwenu1unwoannnunw1ﬂanLﬁa11Tﬁtulaawﬂuuﬁ
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vodi9ud 1amwnawﬂnawsuuﬁtsaemwnauaunuaﬂe1u S ansmnalasenyi Togase
ﬂuﬂuwa1nqaz1wawtaaatﬂaitﬁum1uTm1tau@«naﬂﬂuuuwﬂtan

- s a v { & a { & v o
M3 9 onﬁuaﬂaeawauuqtna1sTﬂLuanmatﬂastﬁun1u7ﬂstau1umuna
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{4 o v v " a
angiugiiolsTacley JuAy Ariaag % lulngisu (9
1ﬁﬂ§nt§a171ﬁaﬁau 13 4.98 &b
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ﬂeﬂl§01iiﬁl§aa PB 1 g §.28 ab
a§n1§a1s111ﬁau PE 2 B 5,37 ab
aantYalsleiey pc 1 6 5.69 ab
agnt§a111ﬁn§au PC 2 2 5.94 a
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aanidalslniian KA 1 2 5.26 ah
aaniinliloiiny KA 2 4 5.65 ab
agnmia171ﬂt§au KB 2 7 5.63 ak
aanitnlsloiiey A 1 10 5.32 ah
aqnt%a17711ﬁzu A2 t 5.99 a
wnon  waein % Tulnsis 1ununaTaetaaa awnﬂanaﬂuwa1am = 5,44 %
vawen % Tulnvean LuuiaTosiads ndafimnaien = 4.80 %
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3.10 (1071 Tuiiaaieda  (percent phosphorus)

| awnqanwsnaaaawwéw;agatﬂaétﬁuﬁﬂaaﬂa¥aﬂaagntﬁuins%mwufoawa 75
uniwﬁatﬁuTws%mwﬁ15¥unnsﬂ§nL§a1quLﬁauaﬂﬂﬁué At au1ﬁdﬁtaﬁatﬂaétﬁuiﬂgaﬂa¥a§a
antnwnu 0.41 Llafigun i i | aaa i offulum safiuntsnani fals 1o ey
awauuﬁ PB 2, PD2, TAL 655 UayTAL 668 Tnanwsﬁantﬁa11T11uauawauuﬂ TAL 688
1%&1taaauﬁaitﬁunﬂaaﬂaﬁanwaatnwnu 0.12 lﬂailﬁuﬂ aunwsaantﬁlTsTﬂtuauawawuﬁ
ey uuumas1u»aawmunnm1anu1unwaann uaa1n1ﬂuuuwna1eﬂu ' Saamaduiniuneld
1un15wan 10 nwuawsmwtuuwsvuwaﬂuauuuawTﬂalaaaﬂuﬂu1a1wm1wtﬂaitﬁuﬂdaaﬂaiaaenaw
duiian

AT7en 10 anﬁnanaaawauuﬁlﬁa1sTﬁtuauwlnﬁaitﬂunﬂaaﬂasa1unu
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v i &y o a v s . 4 .
awing dolsToden | dudy ALaan % dodleda (%)
1ﬁﬁ§ﬂt§a171ﬁ1§au B 0.19 ab
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ngnx§a1iiﬁtﬁan TAL 652 | 4 0.13 ab
ﬁQﬂl§a17111ﬁﬂx~PA t 6 0.23 ah
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aaniiaT1dny P8 2 10 0.15 &
aantto 7T i ec 1 6 0.21 ab
agnm§a1sTﬂtﬁau PC 2 3 0.24 ab
agnt§a171ﬁzﬁam PO 2 t 0.14 b
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uauen % Phosphorus \uuialneade ndiiEvnaLEn = 0.20 %
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3.11 Nitrogen uptake

nnﬂuaﬁoﬂLﬂalsTﬂLnluawauuﬁmwaqma Nitrogen uptake TununqtﬂuTnsﬁuq
Luaawﬂ 75 $u Touansdemeh 11 e savunin nwsaanmﬁa17fﬂtnﬂm nwaawauuﬁ
asuuanwiw Nitrogen uptake1uﬂuﬂ? JAINLANATIAUNIFA na1anan11aanlia1ifﬂtuaa
s A2 n11nmunanaWtaaa Nitrogen uptake A¢aRLiiy 1.77 ndurin ﬂaacnan
tiﬂﬂantna111ﬂtnam awauuﬁantssaﬂﬁuannnn  wanelilnse 1 uazaauuanvwnwsaan
tﬁa1sTﬁtnsmawaunﬁ TAL 659 aaaﬂﬁ1ﬂawtzal Nitrogen uptake ﬂ1aﬂlﬂﬁnn 0 59
nin/am lnﬂﬂﬂﬁiﬂﬂlﬁﬂ?#ﬂﬂﬁﬂﬂﬂﬂﬂ?ﬁTﬂﬂlﬂBﬂ Jummaianasli Nitrogen upbake ﬂqnan

26ﬂ31ﬂﬂﬁﬂﬂﬂ1ﬂq uﬂﬂﬂﬁaﬂﬂQﬁlﬂﬂﬂtﬂﬂuaﬂ

- s & v {4 ™ ‘ v e ™
frgn 1t anﬁuanaaa1auugtﬁa171ﬂtuauna Nitrogen uptake ﬂBﬁﬂuﬂ?lﬁuTﬂTﬁm1
L]
tiaawg 75

a1aﬁu§x§a117itﬁau ouAY Aatade N-uptake (niu/mw
'1ﬁa§nl§91711133m 5 1.24 ah
aantinlsTouinn TaL 6o | 12 0.76 &
aaniinlsToiiiny TaL 655 | 14 0.70 &
aqnt§a1siﬁtﬁau TAL 652 | 15 0.58 b
aanttal7laciin Pa 1 ta 0.75 b
aaniiplslodon e8 1 | 3 1.35 ab
n§n1§a1sTﬁx§au PB 2 9 1.05 ab
aaniililaciian ec L 5 | 1.24 ah
h§n1§a171ﬂlﬁam ac 2 t 0.82 &
aant¥alsinitiay P02 to 0.89 ab
agnt§a171ﬁ;§au KA 1 7 Le b
agﬂt§a17Tﬁlﬁsu KA 2 a 1.34 ab
n§n1§a17111§aa KB 2 2 1,47 ab
aanctalrlnion & 1 8 | (.09 ab
a§n1§a1i7ﬂtﬁan A2 t L77 a

WINALEA  Hauam N - uptake Tnanaaa nxﬁatﬁaawnﬂmﬂunuwa1nm =1.12 nTNaL
]
uauan N - uptake Toatace 2 Sadnliimonign =122 ndusiy
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3,12 Phosphorus uptake

aﬂﬂﬂaﬂaﬂlﬁa1iTﬁLHﬂM awuwuﬂmwaq e Phosphorus uptake Tudutio
LﬁﬂTﬂ?ﬁNﬂ LMﬂﬁﬁﬂ 75 au 1ﬂuﬂﬂﬂﬂﬂﬂﬂ7ﬁﬂﬂ 12 ﬁﬂﬂﬁﬂﬂﬂiﬁﬂﬂﬂﬂﬂ?ﬁ ﬂﬁiﬂﬂﬂlﬁﬂ1711lﬂlu
aweawauuﬂﬂaunan11w Phosphovus uptake 1uaunn uﬁn1uumnmwenuananawaaaﬂwiaanL39
1sTﬁuuam awauuﬁ & 2 liwuiad o awnaaa Phosphorus uphake aaaatﬂwﬂn 72.87 un.
/s ﬂaaanawluaaantﬁa171ﬁluau ﬂ1ﬂuﬂﬁ1u Lsaeawuauﬂnnnaao1a 1““171&" 12 uaaﬁa
Hﬂaﬂlﬂﬂﬁiﬁaﬂlﬁﬂ1iiﬁlﬂﬂM615uuﬁ TAL 655 MﬂﬂﬂWiﬂﬁWl%ﬂ& Phasphurus uptake ﬂ15ﬂ
lﬂWﬂu 19. 25 nﬂ./ﬂﬂ lﬂ?ﬂﬂﬁ?ﬁWlQﬂﬁBﬂﬂWﬁﬂ” uuawTaataaaﬂauuwa1nmav1wuauan
Phosphorus uptske éaniﬂﬂﬂﬂﬂﬁﬂlgﬂ

ﬂ' a2 5 U‘ﬂ" a8 ‘ C" o
ATIen 12 aqﬁuaﬂaaa1auu§&ﬁaisiﬁtuan A9 P - uptake YEIAUILTNIATEN
Lﬁaawq 75

awa§u€1§a17111§an Uy A11058 P - uptake (un. /M)
1in§n1%a17111§au 5 48.17 ah
a§n1§a171ﬁlﬁau TAL'G8B | 14 19.83 &
a§n1i9171ﬁlﬁau TAL 655 | 1§ 19.26 &
agnniaTsTﬂn%an TAL 652 | 13 20.90 &
aenlia17711§gn PA L t © 28,31 &
agnl§9177ﬁlﬁau BB 1 K 43.21 ab
a§n1§a1711;§an B 2 to 29.22 &
a§n1§a1771xﬁau PG 1 § 47.00 ab
a§n1§a17711§an PC 2 9 34.53 &b
a@nt§a157ﬂtﬁam PO 2 2. 23.07 &
n§n1§a1siﬂt§au KA 1 4 53.71 ab
agnl§a171ﬂtﬁau KA 2 7 45.18 ab
agnt§a1sTil§au KB 2 2 59.69 ah
agnl§a11T1nﬁau AL 3 55.00 ah
agnm%ais?ﬂtﬁau A2 t 72.87 a

(3

WAIBLNA HAUAR P-uptake Tnetaau ﬂtnatﬂaawnﬂuﬂnnuwa1um =45.45 un. /i
®

uptan P-uptake Tasiads fidacdonniiidmiaen =44.09 an. /iy
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[) [ 1]
f1379N 13 Analysis of Variance uaaauauamuwwunaauaanatﬁuTmsﬁuﬂ
Lﬁaawg 7% T

Source df gs MS F
Replication 2 492,17 246.09 <1
Treatment 14 18207.57 1300,.54 1.390s
Errar 28 26112,82 932.60
Total 44 44812.56 »

cv = 39.7 %

ns = not significant

] v ¢
M15190 14 Analysis of Variance LARIWANARMNIRUNLRITIINILTNIATENN
tﬁomq 7%

Source df SS MS F
Replication 2 19.60 9.80 {1
Treatment 14 1272.60 90.90 1.20ns
Error 28 2121.23 75.76
Total 44 3413.43

cv = 43.7 &

ns = not significant
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] | ] )
M1379M 15 Analysis of Variance UAAINAKARNINUNARYEISINGLTNIATINN
Lﬁaawq 75 T

Source df SS MS F
Replication 2 1.06 0.53 <1
Treatment 14 210.68 15.05 {1
Errar 28 674.37 24.08
Total 44 886.11

cv = 53.2 %

] ¥ [}
M1379N 16 Analysis of Variance UaAINANARUIRENUYITDITINAILTUIATINN
[]
tﬁaawg 75

Saurce df sS MS F
Replication 2 0.48 0.24 {1
Treatment, 14 21.60 1,54 {1
Erraor 28 46,70 1.67
Total 44 68.78

cv = 40.4 %
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M1519M 17 Analysis of Variance LgQINRNARUMUNGRTEINNGTLTlRTEaN
tiaawq 75

Source df 58 MS F
Replication 2 1.41 D.71 {1
Treatment 14 71.93 5.14 {1
Error 28 163.41 5.84
Total 44 236.76

cy = 75.5 %

(] » 1
@15790 18 Analysis of Variance WdRIWARAAUMUNURIYEIINAILTHIATENN

a v
LNBDW% 78 N

Source df 58 MS F
Replication 2 0.04 g.02 1
Treatment 14 24B7 0.20 <1
Erroe 2B 7.61 0.27
Total 44 10.53

P ————— e
P——————— e e e eSS

cv = T0.1 %
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M1579N 19 Analysis of Variance WARINANARITMIBINYDINILTNIATINN
Lﬁoawg 7% Ty

Source df SS NS F
Replication 2 43929, 64 21964.82 1.44n0s
Treatment 14 160750.98 11482,21 {1
Errop 23 4276186.37 15272.01
Tatal 44 6322987.00

cv = 63.0 %
ns = not significant

AN579N 20 Analysis of Variance WaRIn1sATelulnsiauyoenssulnTdn
Lﬁaawg 7%

Source df 8s MS F
Replication 2 0.83 0.42 <1
Traatment 14 95.91 6.85 {1
Error 2B 247.82 B.84
Total 44 344,37

cv = 6B.B %
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o ¢ ¢ o o
A1519N 21 Analysis of Variance uaadidasidudlulastanvesndimuinsdyn
tﬁaawg 75 4

Source df sS MS F
Replication 2 1.70 0.85 d.13ns
Treat.ment 14 5.61 D.40 {.4Bns
Erraor 28 7.50 0.27
Total 44 14.90

cv = 9,86 %

ns = not significant

- '3 ¢ v M o
W15790 22 Analysis of Variance uanvidngiguminavasauaeniituiasdmn
nﬁaawg 75

Source df 58 MS F
Replication 2 0.05 0.02 1.3%9ns
Treatment 14 0.21 0.0t {1
Erear 28 0.47 0.02
Total 44 0.72

ov = B2.7 %

ns = not significant
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nﬁsﬂﬁﬁ 23 Analysis of Variance ugfy N - uptake ﬂﬂﬂﬁ?tﬁﬂiﬂ?ﬁﬂﬂ
tﬁamq 75

Source df L1 MS F
Replication 2 0.02 0.0t {1
Treatment, 14 4,63 0.33 {.41lns
Eeror 28 6.58 0.23
Total 44 11.24

cv = 44,8 %

ns = not significant

A1579M 24 Analysis of Variance U#n9 P - uptake ¥990319%1n990
]
Lﬁamg 75 N

Source df SS MS F
Replication 2 915.81 457.91 {1
Treatment 14 11416.3¢ B15.45 1.67ns
Ereor 2B 13703.31 489,40
Total 44 26035.44

cv = §5.3 %
ns = not significant
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AN991%1T Yeast. Exteact Mannital Berath (YEMB)
|

NMannital 8.0 ¢g.
KaHPD‘ 0.5 ¢g.
NgSO‘.4HaO 0.2 &
NaCl 0.1 4.
Yeast. extract 0.5 g
Water 1.0 litee

# Adjust to pH 6.7 by adding HC1 oe NaOH
% Autoclave at 121 ¢, 15 lb/incha. 20 wnin.

an59M15 Yeast Extract Mannital Agar (YEMA)

[ ]
Yeast, Extract Mannital Broth (YEMB) t.0 litrer
Agar 15.0 ¢.

Congo ced 10.0 ml.

# Adjust, to pH 6.7 by adding HC1 or NaOH
# Autoclave at 121 ¢, 15 lb/inch , 20 wmin.
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éﬂiaﬂw17 N - Free Nutrient Solution

Stack Chemical Concentration
A CaClz. ZHIO 294,1 g/l
B KH PO 136.1 g/1

a <%
H Fe-Citrate 6.7 g/1
MgSO‘.7HaD 123.3 g/l
K 50 87.0 g/1
2 4
MnSo JH O 0.338 g/1
4 2
D H BO 0.247 g/t
a 3
ZnSD‘ . 7H:0 0.288 g/1
CuS0 . GH O g.1 g/1
4 3
CoSO‘ . 7H10 0.056 ¢g/1
Nag MoD .2H O 0.048 g/1
-« a2 a 2

¥ Adjust to pH 6.6 - 6.8 by adding

IN KOH

% Dissolve the two chemicals separately

water before combining

ﬁuﬁ ! Munns. (1968)

Quant.ity of Stack
used per 2 liter
Iml.

1 ml.

t ml.

t ml.

in 500 wml. of
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Cross-Inoculation Groups and Rhizobium - Legume Associations

Cross-Inoculation Rhizobium species Host Genera Legume Included

Group

Alfalfs group R.melilot{ Nedicago Alfalfa
Nelilotus Sweet clover
Trigonelis Fenugreek
Bean group R.phaseol{ Phasealus Beans
Soybean group R.japonicum Glycine Soybean
Clover group Ritrifolii Trifolfum Clovers
Pea group R. leguminosarum Pisunm pea
Lens Lentil
Lathyrus Sweetpea
vicia Vetch
Lupine group R, lupini Lupinus Lupines
Ornithopus Serradella
Cowpea group . Vigna Cowpea
Arachis Peanut,
Crotalaria Crotalaria
Pueraria Kudzu
Phasealus Lima bean
Lespedeza Lespedeza
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melss imiumi Yaniagely TEMB 1ag)d Serial dilution
Wyy Tenfold  HUNADUAIY

L 1§1ﬂtﬂmsnﬂ TRNE i3m0 04 i 10 T 1a1uwaaanu77a
uwnaunnwunw¢mwnﬁauaa S99 mle UAILUENIRLAIRILIET WIDHD (REnaTE
30 ﬂ‘N) lﬁu dilution ﬂ 1

2. 1§1ﬂtﬂnsaaawsaaaw1awn dilutionh 1 490w © nl. ussaaa1uwaaan
usszuwnauﬁuwunwsmwtﬁauan W 9 ol wdaiedr o dilebion § 2 Ml
ﬂum dtlut.wnﬂ 9 _

3. u'ldilut.iun:; 7,8 use 9 41 sprade WY plate 97%"7 YEMA Tﬂa
mmsaamﬂumaz dilution 97u7% 0.1 ml. sprade awuuﬂaa plate

4. Lﬂﬂﬂamnauwaaiunua 1w 5-7 aeaaznntnuTaTau R
3ula

B, MMTUIANINIAIAL I ULAGE plate

fndilubionh 7 SlAidy A (TaRanaRs ﬁtgaaéiwunu A%10° 19a/nl.
" "g " A%¥10" \$a/ml.

# "wgw " A¥101°lﬁﬂlmlo

] ] }
6. ﬁ?ﬁ?ﬁ‘ﬁﬂﬂﬂ dilubtion ﬁﬂ 3 ¥MALaas tﬁuawuau \9a/ml. Tﬂﬂﬂ?ﬂﬂWﬂ



