A

d' a a J Aa A = dy A A
FOLIOIINENUNUD ‘]Ji%ﬁ"ﬂ‘ﬁﬂ"l‘Wﬂﬁ@]ithuI@]il‘ﬂuﬂlﬂﬂ!ﬂf@tmﬂmiﬂﬂﬂﬁ”Iﬂ

g ' = =
amundgnuunga
Y a
HIvgy UNAYNINA 1Tz
=Y a @ a . [
YSyan IGIENAATUHITUNANATIAAT) W 13
$ d @ = a aa
AnNsSNMINYININENHNUS 7. fAdna auila UY3eHUNTINMNT
WPl A3, BINTTAU WIUAT ATINMI
A3, YA Fusnswd ASTUNT
%4 ]
UNNAED

I ]

A o d A A = o 1T Aaq 9
mimammmqﬂszmmwamummqTumsmulluimmuuazmmammmww%
9

I { 4 A [ a { o [ A a
Ugnifluflefsaauuiuiguaziednyitmsiamsauimuzaudmsumsmulium

) o A a S = ' 3 > 3
Tulaswudmsumsigniialuszuudunsd TunmsAnyuisoenilu 3 Tuaeu TuasuLsn
S o A & S v Ayy A A A Ao a a Ao o
Wumsaa@enyeuvaiiFelusnaan ldoniuigalumamiie sz dnTamadmsy
o ) A ya @ o
2y Taglsmsnaasslgniylunszaraaz lsauangudiani Insamsvaisyesriosluy

Y

Qa: A <3| a A A S A o A
msidgn Juaeunaeuiunmsnadeulszaniamveudeuuanzedusindandiumsg
A '
nadoundIntilszaninmalasnisnaasslunamaaes drunrsnaasstuaouieay
< = Yo o 4 A v a ag A A ¢ @
WumsAnwimavesmslgavuiluileiraalumsigninduniduunuigs o gudiann
TAINITNANHN UMDY HADINNMIANEINDI nrelanisnaaeuTasnisnaasslunszais
Ya Ay 1 Y v A A A A v o ke . Aq ¥
uazlgaun T lddmnsanie WounafiGeusinaaswaunanue 6 isolate Nldnadou
Tifleq 3 isolate lALA CP-PHT4 CP-TLAS uaz CP-NK3 Hszaniamdmsumsignaanu
9 ] v Y 9 v
naluaun lildyuen s2uazaunldduen 6) Taenslaions 3 isolate dnanilnnanu
J3 a { Ly oA I ¢
tlesiduduazilSuna luTasnun ldanmsaialulasnu wnnhnafilgn Taelildise taz

9 o

1 1+ 1 =K% o w a A dy A A Q'J
"l,u”lmJ‘ﬂ‘luimmuammuamﬂm Fmsumsnagevdszansmmveureruanelusingd

g



Y Y
A %

Y Y 1
4 3 isolate AInaTuanmulaimasesuniuiga tazauiinslsupH wudmsldisens

. Vo g Ya 1 Ao o Y J @ ¥ ' A
3 isolate ]liJ'VITGlWﬂ'JWNNHTW‘Llﬂl!fﬂ\‘]ﬂl’ﬂ\?ﬂll umummmazmiﬁzﬁu”luimmwummumua

A o v 1

1 Y
AuNszozR3.5 uana19Inms i ldiyesdiiiedinny ue

1 =

. o q Yo sd
NN isolate MINDIMuN) 0515 UA

q

1 v 9
TuTasinuildannsaselulasnumnivesstivodidey vagluur Tdus 1¥dSuw

d‘ 9 = 1 1 09/' ] d‘ = =) [ [] |dy
VluiﬁiLi]u‘l/lllﬂﬁﬂﬂﬂﬁ@]i\‘WWﬂﬂ’N Tugedaua 13-22% LiJfJL‘lJ'iEI‘UmEJ“]JﬂUﬂﬁVbJGlﬁL“H@

+| =S

= Yo 1 g A o LY} a s
ﬂ?ﬂﬂ1iﬁﬂﬂ1wa"ll@\‘lﬂ15ﬁl°b'ﬂ'3°|/!1JLﬂ1!1JElW"]ffffﬂGluﬂWiﬂﬁﬂWﬂﬂZHfluig“]JU@uﬂiﬂ

Q 1)

4 v U H Y '
lundasnaaesuuiiuigs Tasnis lonavdauinImiminga 3 du/ls Tudieg 1409w
1 =S A 9 [} 1 [ 1 q'.; 1 1 Y
lanavediaden wieldswnumsldyada 1,600 nn./ls naglonavaavuneunsilgnagii
A [ 4 1 @ 9 A ) ] ad A a [V
1 dou naz 1 dilad wun dnazihidgnlasmis lonaudmunnnisuls Inanaaineda
v Y
linanaranulunieada uaz lusanarsnnms1dnainlonavludasniminga 6 du/lsde
a o 9 A 9 o ] ad 1 1 oa.l‘ 1 % 1
HananAnazihi laninmstlgnlasms lanaudanumnnisuds eglusaeaaua 6.0 -7.0 A/l
d! ] 1 an a [ 9 d' ag d! 1 (% [
F9hinanarslunnadannwandadnazihidgnlunisuiTaiugu Feldyaiiludns,

Y 1 Y = vy + g} o a2 g
8 G]L!/lli i’Jllﬂ‘]Jﬂ”IiﬂﬂWi!ﬂ’JEJ‘]JEJu"IﬂlJﬂinﬂ‘]J’mﬂﬂﬂ’JfJ



Thesis Title N, Fixation Efficiency of Root Nodule Bacteria in

Cowpea Grown on Highland

Author Miss. Juthamart Puriya

Degree Master of Science (Agriculture) Agronomy

Thesis Advisory Committee  Assoc.Prof. Supasark Limpiti Chairperson
Asst. Prof. Dr. Ampan Bhromsiri Member

Dr. Chuchat Suntasup Member

Abtract

This study aimed to improve nitrogen and biomass of cowpea grown on the highland area
as leguminous green manure crop and to investigate the suitable soil management for increasing
of N for crop cultivation under organic system. The experiments were divided into 3 steps.
The first step was effectiveness screening of root nodule bacterial isolates from the highland areas
for cowpea by pot experiments using soil from Royal Project Highland Center at Nhong Hoi.
The second step was effectiveness testing of the selected effective isolates under field trial. In the
third step, the effect of cowpea green manure on organic vegetable grown on the highland area at
Nhong Hoi Highland Center was tested. The experimental results from pot experiments using non
sterile soil indicated that among the six tested isolates, three isolates, CP-PHT4, CP-TLAS5 and
CP-NK3 were effective in both unlimed soil(pH 5.2) and in limed soil (pH 6.0). Inoculation of
these three isolates resulted in significant improvement of percentage and total amount of fixed N
compared to that of uninoculated control treatment without N application. Under field condition in
limed soil, inoculation of each of these three isolates did not differ significantly from the

uninoculated control for the effect on dry weight of root nodule, dry weight and N accumulation



in the above ground part of cowpea at R3.5 growth stage. But all isolates improved significantly
percentage of fixed N and had a trend to increase amount of fixed N within the range of 13-22%
compared to uninoculated control treatment. For the study on the effect of cowpea green manure
on organic Chinese kale grown on the highland area, cowpea green manure was incorporated at
the rate of 3 tons per rai of fresh biomass either alone or in combination with 1,600 kg./rai of cow
manure at 1 week or 1 month before transplanting of Chinese kale seedlings. The experimental
results indicated that all cowpea incorporated treatments at the rate of 3 tons of fresh biomass per
rai did not differ significantly from that at the rate of 6 tons. Fresh weight yields of Chinese kale
from all green manure incorporated treatments were within the range of 6.0-7.0 tons per rai which
were not different significantly from that of the control treatment using cow manure at the rate of

8 tons per rai in combination with liquid organic fertilizer from fermented fish.



