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Effects of Organic and Chemical Fertilizers on Growth
and Yield of Mungbean Line Kamphaengsaen 1

Cultivated in Kamphaengsaen Soil Series

d
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Somsak Vangnai and Thongchai Mala

ABSTRACT

A field study on the effects of organic and chemical fertilizers on growth and yield of mungbean line
Kamphaengsaen 1 cultivated in Kamphaengsaen soil series was conducted at Kamphaengsaen campus, Nakhon
Pathom Province. The sandy loam soil was treated according to the results of physico-chemical analyses and
the need for rhizobial-inoculation evaluation. The experimental design used was 6 X 4 factorial in RCB having :
organic fertilizer 0.0 ton/rai, rice straw compost 1.5 and 3.0 ton/rai, cattle manure 1.5 and 3.0 ton/rai, and
rice straw 2.0 ton/rai ; and 3-6-6 chemical fertilizer 0.0, 3.0, 6.0, 12.0 kg/rai. All treatments were inoculated
with Rhizobium. It was found that cattle manure 1.5 ton/rai + chemical fertilizer 6.0 kg/rai, compost 1.5 ton/
rai + chemical fertilizer 6.0 kg/rai and compost 3.0 ton/rai + chemical fertilizer 12.0 kg/rai gave highest dry
weight of vegetative parts (growth) : 809.15, 794.71, and 783.62 kg/rai, respectively. Markedly high seed dry
weight of 345.55 kg/rai (yield) was also observed with the treatment combination of compost 3.0 ton/rai +
chemical fertilizer 12 kg/rai. The high growth and yield would certainly be attributed to the influence of the
Rhizobium inoculation and the improvement of soil physico-chemical properties by the organic fertilizers
applied. It is suggested that the residual effects of the organic fertilizers should be further investigated.

Key words : mungbean, Rhizobium, organic fertilizer, chemical fertilizer
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Tablel Some physico-chemical and biological properties of Kamphaengsaen soil series.

Properties

Texture Sandy loam
Bulk density (g/cm3)Y 1.84
pHZ 6.10
Organic matter (%)% 0.80
Available phosphorus (ppm)¥ 20.50
Available potassium (ppm)2/ 57.50
Cation exchange capacity (me/100 g)® 6.30
Rhizobium inoculation? Needed

1/ : using undisturbed soil core, 2/ : soil : water, 1:1, 3/ : by Walkley and Black’ srapid titration method, 4/ : by Bray-
Il method, 5/ : extracted with neutral N NH4OAc, 6/ : by saturation with NH,OAc (pH 7.0), 7/ : by simple

inoculation response trials (Date, 1982)
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Table2 Effectsof combinationsof organic (O)

and chemical (C) fertilizers on
vetgetative parts of mungbean line
Kamphaengsaen 1 cultivated in
Kamphaengsaen soil series.

Treatments ¥ Dry weight of vegetative
parts 2 (kg/rai)
03C, 809.15 2
01C, 794.712
0.C3 783.622
03C3 759.15 @
0,C; 742 58 abc
0:Co 732.35 abc
04Co 702.55 abed
0,C1 691.47 sbed
04Cq 664.71 abxd
OsCo 640.27 abcd
03Co 624.73 abcd
0OsCy 621.40 abcd
0.Co 611.42 abed
01C3 609.20 abed
OCo 604.73 abcd
03Cy 592.53 abcd
04C3 585.89 abcd
04Co 582.60 abcd
05Co 579.20 abed
0,Co 546.98 bcd
0OsC3 526.95 bed
OoCs 523,69 bed
0OoC1 516.98 cd
0oCo 487.224
cv 185 %

Sig.3/ *

(98]

Og : organic fertilizer 0.0 ton/rai, O : compost 1.5
ton/rai, O, : compost 3.0 ton/rai, O3 : cattle manure
1.5ton/rai, Oy : cattle manure 3.0 ton/rai, Os : rice
straw 2.0 ton/rai ; Cg, Cq, Cy, C3: 3-6-6 chemical
fertilizer 0,3,6,12 kg/rai, respectively.

Inacolumn, meansfallowed by acommon letter are
not significantly different at the5%level by DMRT.
* Significant at 5% level
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Table3 Effectsof combinationsof organic (O)

and chemical (C) fertilizersonyield of
mungbean line Kamphaengsaen 1
cultivated in Kamphaengsaen soil

series.

TreatmentsY Seed dry weight? (kg/rai)
0,C3 345,552
0,Co 339.82a
04Cs 33155
03Co 32758
0,C, 310.51 abc
0,Cy 302.69 abed
04Co 293.15 abcd
OsCy 292.95 abed
0:C, 289,82 abed
03Cy 282,29 abed
04Cy 278.93 abcd
03Co 276.20 abcd
0sCq 275.87 abcd
0sCo 271.87 abcd
01C3 266.75 abed
04Cs 259,07 abcd
0,Co 253.80 abed
0,C, 253,42 abcd
OoCs 252,00 abcd
OsCs 238,07 bed
04C, 236,71 bed
0OC> 236.05 bed
00Co 211.98 ¢d
0oC1 201.134

oV 19.0%
Sig.3/ *k

N

Op : organic fertilizer 0.0 ton/rai, 01 : compost 1.5
ton/rai, O, : compost 3.0 ton/rai O3 : cattle manure
1.5 ton/rai, Oy : cattle manure 3.0 ton/rai, Osg : rice
straw 2.0 ton/rai ; Cg, Cq, Cp, C3: 3-6-6 chemical
fertilizer 0,3,6,12 kg/rai, respectively.

Inacolumn, meansfallowed by acommon | etter are
not significantly different at the 1% level by DMRT.
** Significant at 1% level.



2. nbasm a3 (3ne) T 32 a1fuil 3 281

Table4 Effectsof combinationsof organic (O)
and chemical (C) fertilizers on
nodulation of rhizobium inoculated
mungbean line Kamphaengsaen 1
cultivated in Kamphaengsaen soil
series.

Treatments ¥ Nodulation (No.)

Tap root Secondary root

0,C3 11.3 4414
0O.Cy 9.6 40.8a
04C3 8.3 39.4 abc
03Co 13.2 36.3 abed
04Co 8.3 32.4 abed
04Cy 8.9 31.2 abed
OoCs 9.7 31.0 abed
03Cy 10.7 25.4 dbed
03C, 11.4 23.8 abed
0:Co 7.0 23.3 abcd
OsCs 14.8 20.3 abed
0oC1 7.6 20.2 abed
0OsCy 13.9 20.2 abed
03C3 7.0 19.8 &becd
0OoCo 10.0 19,5 abed
0,Cy 12.0 18.6 abcd
04Cy 4.4 17.3 abed
05Co 12.2 17.0 @bcd
01C3 6.6 16.4 abed
0:C, 6.6 15.1 @bcd
0oCo 6.1 13.3 bed
0sCy 7.0 12.1 bed
0,Co 7.3 9.9¢cd
0:C1 6.0 8.6d

cv 69.3% 64.8%
Sig.2 ns *

Y Qg : organic fertilizer 0.0 ton/rai, Oq : compost 1.5
ton/rai, O, : compost 3.0 ton/rai, O3 : cattle manure
1.5ton/rai, Oy : cattle manure 3.0 ton/rai, Os : rice
straw 2.0 ton/rai ; Cy, C4, Cp, C3: 3-6-6 chemica
fertilizer 0,3,6,12 kg/rai, respectively.

2 ns=not significant.

* = Significant at 5 % level.

== a a =< ° [ g;j
anidse “niamlumsaielulasoua) duiu
={X o q ¥ a = o o A
dmlimsinatutazmsaialulasuludsui
lasvilonsinuazdleneniidsz “nsam narlu
o v AW M Yo + A 4 o v Ay Yo o 9
msunli 185 uieduniduazasunldSuaedadig
(97990 IATTIZNMNHY MTUMItes a1w
3 a { °
Wudunse 15015 Tsbeway wiserhldly
d o @ a ] ] o
UszTeal mSumsiFineguazmsntuyad Ia)
o o & { \
way 2) fJeiinuaszilenentiniuilengndos ae
Y KX Aa 2 1 9 ~ Y ~ o
WIAI9NET Aeude snnseunvzlulga
wva a @ A A'l = = [ )
wiinvesaulunun eonlJoumeunuaedsdn)
1 'adldludu Jegmmzlugaaumunan uaa
A Y a 1 o & Y a <
Wonmsdaaenudunaiuiy 9 wihauwzuds
o va ara A < T
dszneudy wiamel"n Bu 9 Aluming o
o a a A g o A o Y
numsnsauIavesnsaly) uasm lveyma
a o o w I < a
voaauIudInwiludiansonouau (aggregate)
1< ya wva ara 4 ] '
Wuraldaud vianedTn iy anuruudy
570aAaY (Table 5) 1AT9 $19 AUWGU AW
1wnsolumsmemeimaanu mwaiumsaum
msduruvenhadlyludy switimsszneh
1969)
a Y a A T o =
wulauazmsIiwananvesiivlsidu  daudednn

Y09AU (Ghildyal, MU WAUMTITHY

2 4
g
31
Q
msfulgeaumuman ulael¥iedunid
Uszian  feviiniednn fenenyalauasz

o 9 ' o H ~ A A
apdany SwAuilelal a3 3-6-6 toMuNg
a_ a a Y v oo
RIYAL TALAZNANAATBI TS INUTAIUNALL U 1
a Yo 2 9 = '
neglasunmsagninaadiels Tmien  1Usngh
0o QYU a a a v a
Mo ussyay lavaz linandn awe wAd9
4 @ a g v o @
Tagmmzielsuilyeaudieilonindas 3.0 dw
1 +| IS 3 1
15 + {lowil 3-6-6 951 120 nn./l5 uazagn
< ! Y ~ o 1) a =
waaneugndielsTmben  Mldwandn b



282 2. basen a3 Ane) 19 32 wfui 3

Table5 Changesinbulk density of Kamphaengsaen soil series, asaffected by organic (O) and chemical
(C) fertilizers, planted to mungbean line Kamphaengsaen 1.

Treatments ¥ Bulk density (g/cm3)
Prior to planting One month after planting After harvesting

1.840

00Co 1.753 1.793
0oCy 1.867 1.693
OoCo 1.683 1.787
OoC3 1.680 1.693
Mean 1.746 Mean 1.742

0:Co 1.603 1.650
0:C; 1.663 1.727
0.5 1610 1.670
0.C3 1.593 1.647
Mean 1.617 Mean 1.674

0,Co 1.610 1.667
0,C; 1.650. 1.630
0,C, 1.660 1.643
0,C3 1.580 1510
Mean 1.617 Mean 1.617

0sCo 1.637 1677
03C, 1.680 1717
0G5 1567 1.670
03C3 1.677 1.540
Mean 1.640 Mean 1.651

04Co 1.500 1.720
04C4 1627 1647
04C, 1.607 1.607
O4C3 1.663 1.610
Mean 1.599 Mean 1.599

0OsCo 1617 1543
O5Cq 1.620 1.647
O5Co 1.630 1.733
OsCs 1.587 1.677
Mean 1.614 Mean 1.650

cv 6.8 % 55%
Sig? ns ns

Y Og: organicfertilizer 0.0 ton/rai, Oy : compost 1.5 ton/rai, O, : compost 3.0 ton/rai, O3 : cattle manure 1.5 ton/rai,
Oy : cattle manure 3.0 ton/rai, O : rice straw 2.0 ton/rai ; Cg, Cq, Cp, C3: 3-6-6 chemical fertilizer 0,3,6,12 kg/
rai, respectively.

2 ns=not significant.



2. nwase as Gne.) U9 32 atud 3 283

4

34555 nn/li ¥ _andmandavesdnleriug

wernunlgnluduie q uazinelsean’ld 220
1 = 1 N

an/l9) 89 12555 nn/ls uSelszina 58 %
a A qyd a a 1 a =)

pandni _stiiluwaniandninasinvesijedunss

ol wag'lsTmionludumsdiulgs ulidn

aa o 4 a o

W0 ‘wazAnugay wysHiveIyARUMUNIL U

é = dy a I a [
Fauteawuausvilunsie

Avo UM

AMzRItovevoURM D1luITenaz e
wiaInedensasm a3 fingan U yu
wwilsznady awsd 1- 4138 wazauIve
jaunidau  neelgiianer nsndnmsinuas

o 1 L4 dy =
'lﬁi'Uﬂ’)']iJ’fJ‘Lgmi']%ﬁLGIJ'fJVhI%LUEJiJ

19N 1391909

n09 157991, 2524. F19IUMT 1539AU VTN
PHINNBOINBATA AT INGUVANINILL U
.0 U vuasdyy. nIuWannau,
NANWA. 162 .
4 a aa Aa égll 9
AA1IINAIMNUFNINGT. 2530. UgWameuiosdn.
a a a @ o
MAINUgAINGT  uMINIFUINEATA A3,
NANNA. 673 .
F) = @ o a FY o = a 4
WoE 583U UN, NU AGWNUA Azl Dos WUl 1.
2535, Auimueg ¥ 1miulgnaaien,
a o
u.8-9. Ty 1on 15IMMIgalam a3 (Crop
{ o
Manual) 91 2. AILNIIUNHATUAE WA,
NTANNA,
@ a A Bld’r =
Wunns yaene. 2529, gilemslde’ls Tadew.
NoIlgHINeT AINIMIMIINBAT, NFUNN.
55 U.
= [ Q( - a 4 A
Wszfind A3t 2531, W¥QR MATIN N3

Ugndades, w. 4348, lu gileinuasns.

on MBnMIatui 3. naumsdile
HAZEINIMIINEAT NG, NFANNE,

fiszding srinml, euan! wungfen uazssed
Ho duaoulng. 2529 mwwan w1 uag
A u 2 : Safeananda _aiuf .
79-82. 1y s1e0unams “uuwugalgiams
FoaniAiduTeansai 2, 15-17 uns1Aw 2529,
Inendengiiyad snsw, Avelan.

@uly 2 . 2520. mslFiderinmiud i
wandnldunfivaszgady. nesdielsaily
ATVIFIMINBAT, NTUNWI, 12 U,

ufind Salu uazlniml fnisna. 2536 ms
waAu Tauaskandavesiainaiignlugadn
MUVBUNAZYAAUIUTIN, 1.488-495. Tu
F18NUNMIUTLRUNIIIFINTVOINHIING Y
NHASAN A3ASIR 31 i, 3-6 AuAWUS
2536. NTUNHC

uind Solu, afuen Jeouas vazwnd vznida.
2537, maveansmzneuhiannthuiey
wagdloninae wiiAvesAuuazms linanan
voasadmilgnlugaduiudin. swauna
m3dvelsznd 2537, “ninaundanu
Usinagite “uR. ngummd. 18 w.

Ay adeuud, ¥ga siseaniug, Folsnd wd
Fanilwe, i Tuy aoun |, vama 1 IAUUR,
nowAsa lwmawiy, Au 255, eviud
wed uaz ugns  Forssanld. 2522,
anudeams lulasuvesiauden 2. das
folulaswuiinme siududentuggnest,
. 341-342. Tusrenumamsauniivell 2522,
noaiy 13, NTNINMTINBAT, NTUNHA.

19 wadinn wazdszwey dunines. 2529,
Sﬂﬁwmawﬁya'lﬂmﬁﬂmmzé'mﬂﬂa



284 2. 1nbAsm a3 (o) 117 32 atud 3

lulasnuaemsasslulasunaznananves
§a%e, w6278, Ty s1wmmans “uann
walgiiang Foamiisediiensai 2, 1s-
17 wnsIAY 2529. Inerdengiyad A5,
wyaylan

Beck, D.P. and S. Vangnai. 1985. Performance of
rhizobia under adverse conditions, pp. 141-146.
In G.J. Blair, D.A. Ivory, and T.R. Evans (eds).
Forages in Southeast Asian and South Pacific
Agriculture. ACIAR Proceedings No.12.

Corbin, E.J., J. Brockwell, and R.R. Gault. 1977.
Nodulation studies on chickpea (Cicer arietinum).
Aust. Expt. Agric. Anim. Husb. 17:126-134.

Date, R.A. 1982. Assessment of rhizobial status of
the soil, pp. 85-94. In J.M. Vincent (ed.).
Nitrogen Fixation in Legumes. Academic Press.
Sydney.

FAO Project and Land Classification Division. 1973.
Soil interpretation handbook for Thailand. Land

Classification Division, Department of Land

Development, Ministry of Agriculture and
Cooperatives, Bangkok. 45 p.

Ghildyal, B.P. 1969. Influence of grass-legume
covers on organic matter accumulation and soil
aggregation in a lateritic sandy loam. Ind. J.
Agric. Sci. 39 : 757-760.

Singh, P. and S.D. Choubey. 1971. Inoculation-a
cheap source of nitrogen to legumes. Indian
Farming 20 : 33-34.

Vangnai, S., I. Kheoruenrome, and A. Sukthumrong.
1986. Soil organic matter, crop residue and
green manure management, pp. 237-249. In
Proceedings of the First Regional Seminar on
Soil Management under Humid Conditions in
Asia and Pacific. October 13-20, 1986. Khon

Kaen, Pitsanulok.

1394 23 1308, 41

A

U

U

a

VARNA - 29 WA 41

A



