A A A a d dy dy ~ = 1+
#2150 9INNUNUT HavouFouusa ls Iafioy anudnveanisldile
TuTasnuuazmsdamsiledomaniaanla nanan

=® ) = o
Lm3ﬂ'li@]i\?uluiﬂiﬁ]uﬂl@\‘]ﬂ’llﬂﬁﬂﬂI?\lﬂ'ﬁﬂ

Y a v [
HIveY 361 AATM
a o a o 1
USayan Memaasu e (nuaTeaas) Wyl
H 4 o a aa
AaznssuM NS Ingtinus 371, ANANA antla UsesIUnIIuMs
WALAT.BINIID WINAS NTINNT

[ 4

Wﬁ.mqwﬁ DUANNUT NITUNII
U )
UNNAED

Ao dy Y o Y 1 d‘ a dy =1 =2
mM59eil ldimsnaaesluszanlsunielsziiunaveude s Tmien anmanves
msldile lulasau wagmsdamsileaemsniayann nandanaznsnialulasnuueend
widesnan Tumsignoundesdnaanuasns19iemniiludasige TaeludrilededSinasig

9

A As 1 a Ay AKX Aw A = 1+ =
pisiynleg luay lumsitetvaniaglszasanazdanvinuamalunisaanmsldijoni

1+

0 a Ia a o [ A a a
TﬂEJL!'lWaﬂTﬁ’JlﬂﬁWgTiﬂ'IJiJWGl%}WfﬂWiﬂ!TﬂTﬂu@ﬂﬁﬁ’]ﬂ’]iiﬁﬂﬂP wae K uazimulszansan

Q

S o

Y v
m3a3dluTasnulaenmsldFenuaiiisotdusnongnsaaniuaz lade TuTasnulaenmsils
o o o 7 { A4 o &
an lumsnaaesldnunaesilnaaiuues 75 Uanlunuiasldlgnounassuiunannu
9 - =\ g’ am . =\ an A
ldununmsnaasanuy split plot § 4 %1 n35135 1y main plot § 2 n3513% Ao Mangn
' 3 o Y g 2 a ' an A o 4R A
uaz liagninaanintenuForusa 1s Tmiiey daunssuasu sub plot Av msvamsijedad 4
ad Y ag 2 @ + o ° a o
n35u3% laun 1) nssuIsaungy sudunisdemsijemudmnzihvesnisnamuunyag
gaenssu 108 (FR) Taeld N 34.71 nn. P,0s 14 nn. uag K,0 18 nn.aels uazld
s lafleamnidenlsnunaly 2) 1dile N P uag K ludasudoadunssuisn 1 uald N
LY a a 1 a Ia
Tasmsilsanasllludu 20 wuawas (FRD) 3) ldilemuwanisinsiziaumazaiu
t a a o { o
doamsveeiy (FS)  #auluutamesssidsuavesearesaniuls Tomild uay
TnunaFouiansonantaonldluszauge Seldmmwz N Tudas123.8 nn.N ae'ls uag

Taawatmanldnunall 4) 19delusasudeadunldlunssudsn 3 uald N Taemsiledn



@ a o a J a
52AU 20 wudAwas (FSD) Anwimsaielulasnuvesnuaes Taeldys loamaiin nanis

v 14
@ A o

[ 1 dy A A M) o Y o Y J I a'lll A
NAABINUIN ﬂ”liiﬁﬂ)"t’)ilﬂﬂﬂlﬁﬂﬂlli']ﬂﬂ? ‘Vl'lﬁl'ﬂﬂ Tihwmrnuesvesdy wesisua uimmu‘ﬂ

[ 1

) = A A d? 1 =) ag @ H IA 1 .;y @
ulﬂmﬂﬂﬁﬁiﬁ‘ﬂﬁzﬂg R 3.5mMuvuag1auHeaIng ﬁﬁuﬂiﬁM?ﬁﬂﬁﬂﬂﬂﬁﬂﬂﬂuwﬁ@]@u?ﬁuﬂ

g

=X 9

J 3 o { 1 [
uraveily nazilesigua luTasnui ldannsaidae (P<0.05) Taesldijeludast FRD
' T [ ] o o g/ o I < J
uaz FSD Tvwa linanarenu Tundvesmsildnamaefihminuisvestunazilosigua
AN ¥ = A d?’ q’j [ I [ 4 oA Y a A A
TuTasuilasnmsasuiuiu vazisaosdasndunissamsilonlinadiqa 1ijo
1 3 9
nFeueumsdamsijednst FR sesaenie oas1 FS deilnounasediiminudaveqly
/3 "o TH o { o 73 S {
uaziosidud luTasnugenidnst FR uatledasiiidldnlosidud luTasmunldninms
A3971n9190351 FRD tag FSD (P<0.05) lundvesmsazaunlulasuludiumiionu wua
mslailedas1 FS uaz FSD Tiuana1901ndns1 FR Tuneadd aaudast FRD ilvins
' a o oW { < { [
azay lulasnuluduniiodudiniidns1 FR (P<0.05) fszozinumeimsdianisile uag
1 dy a A o Ay o ' 1 dy o v +H 12 o
M3 ldFenuaiiizelusingd aaeasuilauiusszriemsldagenumssamsife lufinadi
Y A o A | :JI o A Ly Ay Y J o 1 A v o w
Tiwandnnundesinaanaina taz davdesdnaan ldnasgruuanateduedaiivedamy
ue ludvosd i lduasgiulu 1 ATansu wu mssamsienun FR dldswauiln
apnlansufiUszanm 296 #n Tuvaizinmsdansilonuy FS dhldswauilnaenTansuil
nnegiivedin (326 Hn) daumslado N uuuieanlvina liuanareninmsladle N
1] 1 o <} ]
nuu lidsan(P<0.05) lii1az14ijeludasi FR wie FS naw lundvesanududuves N P
1 { $ d A a f
woz K luluseunaamunisze: R6 uazmsazanved N P uaz K lunananvesilnaa nay
1 A A A A 3 = [ @ + ax (= 1 o
dyumiloAuiiaennmsinuines wu msdamsijennnssuds Wiianuuanaiaduluna
aa 1 A A QA M A LY AN Yo o + 1 ad A Yy 9
ada lugeunaaauivesnanassilnaai lasumssamsijonaaznssuds tanududuves
N P uaz K luszauimeifissdmiumsniaay la 0uvaesidgnlasldnssuisnmsians
flo 1w FR FS uazFSD iimseazaw lulasnuluwandauas drumiloauuinninilsmm N
naunalasuoinmsldilo uazommseselulasou 1.2 9.1 wag 7.7 nn.N/15 awddu
daununaesnignleeldnssuitmsiamsile upy FRD fimsazanlulasoulunanaa
uazdrurieautosnysuna N nduiy1asuanmsldile wazmsasalulasiou 3.9 nn.
N/1s dwsulsmmsigenns P uaz K fazaulunandanazanmniofuyosnniaoiin
{ [ A o 1 a -
aangnlaglinissansilennnisuitaninlsuasigems P uaz K lugidilu
o a a { 1 1 1 1 '
UszToni ldluan uazalsnmdlonld luyae 19 -25 nn.P/15 uag 54-69 nn.K/15 Tundues

aldseauilonudn msldijedast FS Saamnsnaanildiieas’ls 68% ienlsouieuny

9951 FR



Thesis Title Effects of Bradyrhizobium, Deep Placement of Nitrogen
Fertilizer and Fertilizer Management on Growth Yield and N,

Fixation of Vegetable Soybean

Author Miss Jariya Chatkum
Degree Master of Science (Agriculture) Agronomy
Thesis Advisory Committee  Assoc. Prof.Supasark Limpiti Chairperson

Asst. Prof. Dr. Ampan  Bhromsiri Member

Asst. Prof. Songchao Insomphan Member

Abstract

High rate of chemical fertilizers have been used by the farmers for vegetable soybean
cultivation without consideration of the amount of plant nutrients in the soils. This research was
therefore conducted in order to study the way to reduce chemical fertilizer usage by using soil
analysis data for estimation of P and K fertilizer application and increasing of N, fixation
efficiency by seed inoculation with root nodule bacterial inoculant and deep placement of N
fertilizer. The field experiment was conducted to evaluate the effects of bradyrhizobia , deep
placement of N fertilizer and fertilizer management on growth, yield and N, fixation of vegetable
soybean. Vegetable soybean variety no.75 was grown in the long term soybean cultivated field
using split plot experimental design with 4 replications. There were two main plot treatments,
with and without bradyrhizobial inoculation. Four fertilizer managements were assigned as sub
plot treatments as follows: Tr.1) control treatment using recommended rate of fertilizer
application of Lanna Agrochemical Industrial Limited company (FR) with 34.71 kg N, P14 kg
P,O,. and K 18 kg K,O per rai and using common method of fertilizer application, Tr.2) the same
rate of fertilizers as used in Tr.1 but N fertilizer being applied by deep placement at 20 cm. depth
(FRD), Tr3) common method of fertilizer application at the rate according to soil analysis data

and crop requirement of N, P and K (FS), Tr.4) the same rate of fertilizer as used in Tr.3 but N



fertilizer being applied by deep placement at 20 cm. depth (FSD). N -fixation was estimated by
ureide-technique. The experimental result indicated that the use of root nodule bacterial
inoculation increased significantly nodule dry weight, percentage of fixed N at R3.5 stage.
Fertilizer management affected also on nodule dry weight and percentage of fixed N (P<0.05).
There was no significant different between FRD and FSD rates and both rates improved nodule
dry weight and percentage of fixed N compared to FR rate. The use of FS rate resulted in
increasing of nodule dry weight and percentage of fixed N compared to that of FR rate but FS rate
provided lower percentage of fixed N than FRD and FSD (P<0.05). Regarding to the total N
accumulated in the above ground part of soybean plants, it was found that the FS and FSD rate
did not differ statistically from FR rate while FRD rate provided lower amount of N accumulated
in the above ground part than FR (P<0.05). At harvest, fertilizer management, root nodule
bacterial inoculation and interaction effect between fertilizer management and bacterial
inoculation did not have significant effects on fresh weight yields of total harvested vegetable
soybean pods and standard pods. Nevertheless, fertilizer management had significant effect on
number of standard pods per kg. when FR rate was used, there were 296 pods per kg while the
use of FS rate resulted in significant increasing of number of pods per kg (326 pods). Deep
placement of N fertilizer at either FR or FS rate gave no significant result from common
placement. Regarding to the effects on N, P and K concentration in the first fully expanded leaves
at R6 stage and N, P and K uptake of pod yield and shoot at harvest it was found that all fertilizer
managements did not differ significantly from each other. Vegetable soybean leaves from each
fertilizer treatment contained sufficient level of N, P, and K for normal growth. The amount of N
removal in pod yield and shoot of vegetable soybean plants from FR, FS and FSD fertilizer
treatments were about 1.2, 9.1 and 7.7 kg N/rai higher than N obtained from fertilizer and fixation
respectively. In FRD treatment, N removal by soybean plant was 3.9 kg/rai less than N obtained
from N fertilizer and fixation. Crop removal of P and K from all fertilizer treatments were less
than those obtained form fertilizer and available forms in the soil. The positive P and K balances
about 19-25 kg P/rai and 54-69 kg K/rai were observed. By the use of FS rate, the cost of

fertilizer input could be reduce about 68% compared to that of FR rate



