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ABSTRACT

Field experiment was established to determine the influence of
Rhizobium inoculation and four phosphorus fertilizer rates ( 0, 9, 18
and 27 kg P,O_/rai ) on dry matter weight, nitrogen concentration,
phosphorus concentration, nitrogen uptake and phosphorus uptake at
different harvesting ages ( 2, 3, 4 and 5 months ) of three tropical
forage legumes ( Centrosema, Hamata and Lablab ) grown on Warin soil
series in Khon Kaen province. Dry matter weight, nitrogen uptake and
phosphorus uptake of Centrosema were significantly increased with
Rhizobium inoculation. Whereas phosphorus application did not affect
this -legume yield at all harvesting ages.

Nitrogen and phosphorus concentration of Centrosema were signi-
ficantly decreased between 1°* and 2™ harvest.ing dates. Whereas
nitrogen and phosphorus uptake were increased with the highest uptalke
of both nutrients obtain at the age of 5 month.

Incontrast dry matter weight, nitrogen concentration, phosphorus
concentration, nitrogen uptake and phosphorus uptake of Hamata were
not significantly affected by Rhizobium inoculation and phosphorus
application at all rates. However, the phosphorusapplication at
the rate of 9 and 18 kg onslrai resulted in highest amount of nitrogen
and phosphorus uptake , which were 15.3 kg /rai and 14.9 g /rai ,
respect.ively. It was also found that nitrogen and phosphorus

concentration decreased with harvesting date.



Rhizobium inoculation has not affect on dry matter weight,
nitrogen concentration, phosphorus concentration, nitrogen uptake and
phosphorus uptake of Lablab. Phosphorus application did not increase
nitrogen concentrat.ion, phosphorus concentration and phosphorus uptake
However, phosphorus concentration and phosphorus uptake were obtained

from treatment with phosphorus application of 18 and 27 Kg P,0O_/rai.
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wanantgswubniwawan 1 lngs wlaa adaedivdu o ituad 1l dyn
an A o < k-4 w4 b ] . . ) 1w
a0 L uBd WA N INTUENL uilaltend 5 1aaw na1dRaNALiY 3.35, 12.95,
- Q‘T.ul\lﬂﬂlt‘ad ~ o as <
21.99 uaw 14.47 flanFuan l5idiadmieng 2, 3, 4 uaz 5 LasumwAL (7Uf 8a,

<
8b uarm1719N 8b)

2.4 @l INTunaWaRWa T (Phosphorus concentration)

@ . o
BnﬁuaﬂaeL%ﬂiiTﬂsﬁﬂuuasﬁaﬁﬂﬂﬁﬂ%ﬂﬁanaﬂuLEuﬁumaeﬂaﬂﬂa%ﬂluﬁqﬂﬂu1Mﬂ
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auaAGN L3 lWA19I9n  9a, 9b Uaz 9¢ INAMNITINN Qa KGN AL IR I aNTEa
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Waduasw 0E L ARY (AADAEENTVTLNVLNED) umﬂiunﬂinmaaanNNnﬂiﬂqns%auazMWiunu
v 2
nﬂingnL%aiiiﬁtﬁﬂuﬁﬂ%uﬂm1uumndﬁwﬁunﬂeaﬁa WANIMUHIWUENIIA 270 b BnTiuna
o o 4 d S J .
ﬁaaﬂaiaTﬂﬂLaan?zaﬂaeaﬁaaﬂqnﬁitﬁusnﬂamaenthuﬂu (gﬂn 9a uar 9b) AR12daN
< N d d"a.'a
134 NRARYIN 0. 32 sﬂassﬂumaﬁanqﬁaﬂq 2 L08W LWADLWEY 0.23, 0.20 uae
¢ 6 4 o . < 0w SN :
0.14 sﬁaitﬁumauanauaﬂq 3, 4 HAE 5 LAAUAINAMGY (A1TINN 9b) TNWANITNARADY
3:/ [ s . < [ YY)
AT aAARDITUTI189UEANY  Richard waz Humphreys (1970) mwuinaa1dl dxtuaas
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2.5 wawanWadwads (Phosphorus uptake)
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WANAAWARWE TR TR WG N [aFUANTWASIN L Ta 15 171 Tasd 1631nn19naaa
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4 4 0 as 4- bt udl )
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T ae



~59—

@71919N  Ba En%wamaqnwsﬂqns§a177ﬁtﬁﬂuﬁawaw§m1uTM5lqunaqﬁnawuﬁﬁﬂquﬁ?e

< < ] < ar '
ﬂﬁqnﬁitﬂﬂlﬂﬂquﬁﬂ (nTaniumaiﬁ)

\ _—

aquﬂixﬁnxﬁﬂa CLRaw)
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niean.itp 13 T daw dang
2 3 4 5
1ﬁﬂqnsﬁaﬂ11ﬁaﬁau 3.70a 13.39a 19.47a 15.10a 12.86
ﬂqnsﬁa1ﬁTﬁs§au 3.00a 12.53a 24.51a 13.89a 13.48
. ‘ , .
- ALgan 3.35 12.94 21.99 14.47

-

*BNWINAGTU Y column VNNETNIANUANATSTUNNADA (DMRT)
< . o o & o <o < Y %)
MTIN_Bb  AVEWARAVAIENITLAULiEdTRRaNARAN 11 10T L Auna il g mdn

(A lan¥ueia 19)

nﬁiﬂqntﬁaiiTﬂLﬁﬂu
& o - . . .J
a1 Liiufian (daw AL aan
1ﬁﬂ§nzﬁa171ﬂtﬁﬂu ﬂqnsga111ﬁmﬁﬂu
2 3.70a 3.00a 3.35
3 13.39b 12.53b 12.95
4 19.47hb 24.51c 21.99
5 15.10b 13.89b 14.47

s < as <o 3 as aa
*ﬂﬂﬁ‘iﬂ@l"l\‘lﬂ‘l«ﬂﬂ column VIN"IZJDﬂﬁﬂ'&"lﬂkl.@]ﬂﬁl"l\iﬂﬂ‘ﬂ"l\iﬂﬂﬂ (DMRT)
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A1Laan 12.86 13.48




54~

B

:F¢wtﬁﬁﬁcwzwi

)
tLEENR)

ANITLINL NN

1

.t
-

-t
i}

LTI

14

nel

til)

-
s

Tain

»
-

PO 1R

'
s
i,

-4

AN TN TR TR AT E T

i)

-4

N K

]

g
Y

9 .zl

0 nn.sls O aman

16157)

a
'

X

]
A

nn. 71

e
[

O &

A b, s 14



v
)

/0

Tasean aan.

Tiy

HAMA

-55-

2z - -
DAL NI LMD
3 |

.q - - o <% 7 - RN ]
3N 8b r.mr-m(ﬂ.u Lerin = '.virmaml’JiI"m'u'rul. HRAAT Tl |.’) RN
- ——— ]

X dann o nn. /1 Q diasn o o /ls

ANEERRE nn. /4 (] Hnna 27 ans s



< < & 0 s O as Qo 4 o 54 < < ar P '
nuFumL i Euadn siad by veho L lailiananndy | TasnwandoiaaaTa s adsiien
VINPIY 400.8, 1322.5 WAy 2023.0 n%udaiésﬁaﬁaﬁaﬂq 2, 3 UAZ 4 LOAUATNAIGL
P < < : " - w ' <
Al oaun 5 wananaauaTalSunanagith 1192.9 nuaa 14 (st 10a, 10b
) )
LAZa1T19N 10b)
dmiuinivana vilawasaiy q1nnﬂinmaaquuiﬂnﬂdeQﬂwaaua%hﬂuﬁmsﬂ 9
- ar 1] L] o 2L -y as d Q. z L] L)
uar 18 filaniu PO_ ma11§uan11ﬁmauamuaaua5aTmzLaaaswmganunaqqﬁa Fum
LNNTUAIN 1066. 1 n%uda1étﬁa1ﬁ1ﬁﬂﬂ Tt 1466.2 uaz 1243.9 a¥usalinqw

o as < » < 1 s ' 1l ' as aQ
a1ay. (@19719Nn 10c¢) aﬂw‘l‘mmuﬂ'lmnm%‘luum'mumnmonu‘lumoﬂﬂm



~57-
q' o o« v‘l < ' [V 7] as o [ %
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uﬁ%ﬂﬂﬂgﬂﬂilﬂutﬂﬂﬁﬂﬂdﬂ CLUDT L TUR)

& - <
ﬂqQHqTLﬂULﬂﬂ? (teaw)

-1 v o
nﬂiﬂqntﬁaiiTﬁsﬁﬂu ALaan
2 3 4 5
Tsiaani Ba 1510 e .32a .22a .20a .14a .22
9
ﬂgﬂt%ﬂiiiﬂsﬁﬂu .31a .23a .20a .14a .22
.
A1Laan .32 .23 .20 .14

*ENHINAINTU I column VIATNIAINLANG 1NTUNI9ER  (DMRT)

] . o o & y < YRR ) as a's [V}
f1379N 9b anﬁuanﬂﬁaﬂqnﬂitnULﬁﬂqnﬁWEQQﬂuLnunuﬁa@uaﬂwaia1unqﬂﬂuﬂmﬂ

(L 1BT L)
nﬂiﬂqntﬁaiiiﬁtﬁau
J o
aﬂqnﬂsgﬁutnﬂa (D) ANLaRs
1ﬁﬂqnsﬁa111ﬂsﬁﬂm ﬂQﬂL%ﬂiﬁTﬁlﬁﬂN
2 .32b .31b .32
3 .22a .23ab .23
4 .20a .20a .20
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as < as <o 3 o . Ay
*ﬂﬂﬁ?ﬂmﬂﬁﬂuqu column ﬁuqﬂﬂﬁﬁﬂqqﬂuﬂﬂﬂﬂﬁﬂuﬂﬂQﬂﬂﬁ (DMRT)
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(nn.P,0_ wa l9) 1ﬁﬂ§ﬂlgﬂ131flﬁﬂn ﬂQﬂL%ﬂ1iTﬁLﬁﬂu
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B98N 10a anﬁwaﬁBQﬂq7ﬂQﬂlﬁﬂ171ﬂ$Uﬂumauﬂ“aﬁuﬂﬂuﬂﬁaﬂaQﬂ?ﬂquqmqqu

-3 < ] w :
ﬁ?ﬁanﬂq1LﬂUlﬂﬂﬂﬂqﬁﬂ (ﬂ?NﬂB1§)

g o
QWQﬂqilﬂUlﬂﬂQ (Laa)

, nﬂ1ﬂ§nt%a171ﬁtﬁﬂu aais
2 3 4 5
1ﬁﬂQnL%a1ﬁTﬂLﬁau 452.3a 1328.1a  1711.2a  1245.8a 1169.9
nqnm%a111ﬁsﬁsu 349.4a 1317.0a  2366.0a  1148.8a 1248.T
. <
A1Laas 400.8 1322.5 2023.0 1192.9

a 4 o - ' aa
*aﬂ”?nquﬂuﬂu column Muﬂﬂﬂﬁﬁﬂﬂﬂuuﬂﬂﬂﬂﬁﬂuﬂﬂﬁﬂﬂm (DMRT)

< ) -3 <~ o as o
M1979N  10b EnﬁuamaqaﬂqnﬂﬁsnuLnauvﬂmauauﬁmﬂaﬂﬂa1ﬁuaqa1ﬂﬂuﬂﬁﬂ

(nSuea 19)
nﬂﬁﬂ@n;ﬁa117ﬁtﬁﬂu
o o ] ] P
a1en1 L (Liaw) AvLaana
1ﬁﬂ§ﬂtgaiﬁTﬂlﬁﬂN ﬂan%317TﬂLﬁnu

2 | 452.3a 349.4a 400.8

3 1328. 1ab 1317.0b 1322.5

4 1711.2b 2366. 0c 2023.0

5 1245.8ab - 1148.8ab  1192.9

as dl ar O] . ar ]
*ﬂﬂk?ﬂmﬂﬁﬂulu column ﬁﬂqﬂﬁﬁﬁﬂﬂﬂuuﬁﬂﬂﬂQﬂuﬂqﬁﬂﬂﬂ (DMRT)
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(nFuaa 19)
nﬂiﬂqnsﬁa131ﬂtﬁzu
ar ar 4 d
amsﬂQzuaauaia ALaan
(nn.P_O_ & 1) Tﬁﬂqntﬁa11TﬁLﬁﬂu nqnt§a111ﬁtﬁﬂu
0 1096. 1 1306.0 1066. 1
9 1446.9 1487.3 1466. 2
18 1138.4 1331.8 1243.9
27 976.8 1151.6 1064.2
. Py .
d1Lan8 1169.9 1248.7
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II1 Dwmaiual
¥,
3.1 wivunuvy (Dry matter weight)
- ¥ v et % o
waqnnnqsnmaaeﬁnvqanﬂwanaaL%aisTﬁLﬁﬂuuazQﬂuaauaﬁanﬁmauwwuﬂ
2 o < 4 = <
uivmaviuausal linans 15 lun19190 11a, 11b uae 1lc  LNEWAITAARINGITIN
. g o w'y ar < & < o
11a qzuuaﬂnﬂsﬂqnL?aiiTﬁLﬁﬂunﬂqwuwnuﬂuﬁwThﬂLaaﬂ(maamaﬂqnﬂﬁsnusnﬂa)naenq
< g . Y as 1 [ 1 I~ - oMM ] asr G
LNENIMAIN 310.3 Tuifhs 369.9 AlanFuald a1 lsRamuSunam 1o biwanaeiu lu
-y gl’ 1‘0' as U Q‘d‘m’ &a';d K d 0 as du
MDA wan et el aidiaannti Taan luanSun1maaaen
@ 174 W
ﬁnwannLﬁauasﬁnﬂiﬂqnLﬁaiiTﬂLﬁauuwwununeqsﬁuiuwmgoqmLnﬂﬁﬁ 441.2 uaE
Q'—Iul\ln&aﬂd '] s YL w o & W
474.4 MlanFudia liilladinitiang 4 1hau wivamiasiwiinuiivaasinasaoasifniiaa (3
o J '
N 11a, 11b uaz ®1779n 11b)

¢ S e as ] ug as o™ way
aquanﬁwaﬂaoQﬂwaauaia ﬂﬂnnw1nﬂaaqwu11Qﬂwaawaianu 4 am511u1mu

¥ s Y] ) o )4 o s <y X s -4

wamauwwunuuoTﬂaLaaanawnquaﬁuaﬂneTuMﬂsUﬂﬂsnmaaanunw7ﬂ§ntﬁauaeimunqﬁnqntﬁa
2—"“ I-Qg as 2 4 < d O-uQ'N L
uanq1nuuawuuqqwawamuwwunuueTﬂﬂLaaﬂtmaamaqqnqstnusnﬂn)qumwsununwﬁﬂqntﬁa
-y 4 9 14 -1 as [ dy' ' -y
ﬁuiuﬂmgwnaﬂt§a1aﬁnﬂsﬂqns?aTuqﬂﬂamiqﬂﬂ wat/3unam 16 Biftasmana 1N 1Nano
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(MN8N 110)

3.2 A2 Budunay i Im T3 (Nitrogen concentration)

a3 Butiuaas W lag s swluiwaluaiiy ¥ udnswasann i da 15 11 Dauuae

Y [} M‘l & < d“lvc
QauaawasaiwuaﬂeTQ WANTINN 12a, 12b Mag 12Zc  IIMAITINN 12a 3= L LH9I0T

X .l U a L [TV « P~4 c‘
ﬂQﬂl%ﬂliTﬂlﬁﬂuimlﬂﬂﬁqﬂﬂﬁﬂulﬂuﬂuﬂaﬂluiﬁilﬁuiﬂﬂlaaﬂ(ﬂﬂﬂﬁﬂﬂﬂqnﬂilnﬂlﬂﬂﬁ)

o = [ ooy Q‘ - - 4& I3 -J '
uﬂsuﬂmumnmﬂwnﬂeﬂnmqwnLuaimunﬂsﬂqntﬁa LBl INaEN L L E WA W
YREY) S Moo oL 2 ' X < ' ]
LnununaaiuTmssaunawnanemwsunﬁnﬂsﬂqntﬂﬂuazTNansﬂqnL?ﬂqzﬁﬂsuﬂmaﬂaeaﬂqwu

as ) <'l o g < J < & N %I
uzlmﬂqmwﬂnmmamumqmnnu (gﬂ‘n 12a wag 12b) nalwna maumiﬂzgm A2

¢ o
LinEuza W 1098 uIzanaean  2.73 sﬂassﬂumsﬁanvﬁaﬂq 2 woauw  liniw 1.53
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@1974N_11a ﬂﬂﬁuﬂﬁﬂ@ﬂﬂiﬂ%ﬂlaﬂiiiﬁlUﬂﬁﬁﬂuﬁWﬂﬂuﬂ@ﬁﬂﬁﬂﬂuﬂﬂu&ﬂquﬁ?Gﬂqqnqi

I—4 d ] < as . [
v NEaeee (A landueaa 19)

| -
31Qﬂqilﬂﬂlﬂﬂ? ctaaw)

nﬂiﬂqnsﬁa1s1ﬂsﬁau Aana
2 3 4 5
1ﬁn§ngﬁa111ws§ﬂu 148.5a 287.9a 441.2a 385.5a 310.3
ﬂqns%a111ﬂsﬁau 172.3a 400.6a 474.4a 432.4a  370.0

Anaan 160. 4 344.2 459.3 408.9

as 41 w6 « < Y Q< .
* ﬂﬂﬂ?ﬂmqﬁﬂulu column HWHENINAIIULANCTINUNINANIR (DMRH)

< a 2 o S B4 e a» P . ]
f7197%1N 11b ﬂﬂﬁuaﬁﬂ@ﬂqqﬂqilﬂﬂlﬂﬂ?ﬂumﬂuqﬂuﬂuWQﬂﬂQﬂ?Haﬂuaﬂ (ﬂTaﬂiuWﬂiT)

nﬂiﬂqnsﬁa111ﬂtﬁﬂu
o B . | |
a1en LA iiE (e A7Laan
1ﬁﬂan§a1iTﬁLﬁﬂu ﬂQﬂL§B1TTfLﬁHN

2 148.5a 172.3a 160.4

3 287.9ab 400. 6ab 344.2

4 441.2b 474.4b 459.3

5 385. 5ab 432.4b 409.0

% AnuIaneiule column WHIERNIANLANAINIUNINGDG (DMRT)
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Lﬂﬂ%tﬁuﬁtﬁaﬁaﬁaﬁq 5 Laau' WAzIEAAANIM 2.50 1uadidun i 1.41  cuad-
Lﬁuﬁtﬂa1ﬁ§nﬁiﬂqnL%ﬂiiTﬁsﬁﬂu (AT 12b)

5ﬁn¥ﬂ§n§uﬂnaoﬂawaawa%ﬂuniw s Butiuma s huTasauTags adese i
Tuwan 2.09 it 2.14 war 2.18 LUa%tﬁuﬁL331§QBﬂaﬂwﬂ§ﬂqu§m1ﬁ 18 uaz 27
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3.5 WaWARWasWady (Phosphorus uptake)
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