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Abstract

The study aimed to exploit beneficial soil microorganisms on the production of
sugarcane. The study started at a laboratory level during 2011-2012 with the screening of
beneficial microorganisms from various sources including from culture collection of DOA and
selecting them for their ability on phosphate solubilization, atmospheric nitrogen fixation and
plant (sugarcane) growth promotion. Then the targeted microorganisms were studied for their
specified ability in micro-plot level and field conditions during 2012-2013 and 2013-2015,
respectively.

The results from laboratory studies showed that 44 isolates from 1300 of total screened
isolates were phosphate solubilizers and then only 10 of them were selected for further
studying. 10 out of 38 isolates of endophytic nitrogen fixers were selected. 291 were plant
growth promoters and only 3 were selected. The result from a micro-plot experiment in the
year 2012 which aimed on the efficiency of the selected microorganisms on solubilizing soil
fixed phosphate showed that the sugarcane weight per stool from the treatment of bacterial
isolate F128 inoculation and without phosphate fertilizer application was the highest and
significantly different from that from other treatments. Another micro-plot experiment on the
efficiency of the endophytic microorganisms on nitrogen fixation conducted in the year 2013
showed that sugarcane weight per stool either from the treatment of the endophytic bacterial
isolate 7312 and without nitrogen fertilizer or that of the bacterial isolate S10 were not different
from that from the treatment of nitrogen fertilizer. In the field experiment in 2013 which aimed
to study the effect of endophytic bacterial isolates 7312 and S10 together with nitrogen fertilizer
on the growth and yield of sugarcane, the result showed that the application of half rate of
nitrogen fertilizer together with the bacterial inoculation gave the highest yield. Also the
experiment in 2014-15 which was undertaken to investigate the effect of integrated use of
endophytic bacterial isolates 7312 and S10, the phosphate solubilizer, organic fertilizer and
inorganic fertilizer on the growth and yield of sugarcane, it was found that the sugarcane yield
from the treatment of half rate of nitrogen fertilizer together with bacterial isolates 7312 and S10

was not different from that from the treatment of full rate of nitrogen fertilizer.
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20-50 6.1 0.42 4.2 9 81 26




15197 5 uansravessEavsamvesuuaiensdlulasiaudulalnvilolaaniidnidentiain
n1snaaedluanIn micro plot Aen1siasgiAulakazn1sNaNGEnveIwoy AUEIetdsliunneaiy
snuiunssuisilatelulanau 18 Alansululasnaudels sufuuuediFeloluian 10 wwReafuimin
nanAndesdingsuisiladelulnaiou 18 Alandululnsiusiels swwfuuuafide lelean S10 i
NaNARANEAINAY 5.14 dusiels nssuABTiladelulnsiauaiadnssuiunuaiiieleloian S10 wag 7312
Timiinuanangefiaaviidy 13.42 fustels wWwdeafudn CCs vasdosiingsuisiladslulasiauads

gn31 Tauuuaiselelaian S10 uag 7312 Tien CCS gegawiniu 17.04
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N335 GPRHGR LEURNU vmiuandn | Ay | CCS
(WuRns) | gudnated (Fusiols) (93¢ brix)
(FuRluns)

1. N-P,05-K,0 1855 a 31.77 a 11.37 a 22.61 14.83
2. ¥aN-P,05-K,0O 155.3 ab 26.36 b 8.77 ab 24.74 16.25
3, 14N-P,05-K,0+510 151.5 ab 29.45 ab 7.72 ab 23.44 16.73
4. YaN-P,05-K,O0+ 7312 170.5 ab 30.39 a 10.43 a 23.37 15.46
5. %N-PO5-K,O+S510+7312 180.5 a 30.60 a 13.42 a 24.07 17.04
6. N-P,O5-K,0+510 126.4 b 28.75 ab 514 b 24.57 16.64
7. N-P,0s-K,0+7312 1753 ab 30.31 a 11.00 a 22.97 13.78
F-test * ns * ns ns
CV (%) 12.9 3.7 25.8 12.0 4.0

1 Q{' Y+ a a6 ! P v v v v IS % 1 1 [
Anadevaansitlelulasiaukasauvsdusiagleleian Aaundemeiidnysmleuiuliunndieiunig

a0 laeld DMRT Nszaumnudioiu 95 %

mMsnaassiudosugnludl 2557 ileliteinil Jedundd (Jefilsinnnnnzneunsionsedlsaanu
1hna) uardedinin QAunsdazarereaauazqdunidailulasauminidulalue) sausudients
NARNDDE I1BHUNITNABBILUU Randomized Completely Block 18 nysuIs 4 “fi;’] ﬁqﬁ 1) N-P,O5-K,0
2) N-P,05-K,0 + JeBunsd 2 dusials 3) N-P,0s-K,0 + JeBunsd 2 dusiols + Jedinmazangvloain
4) 1/2N-P,05-K,0 5) 1/2N-P,05-K;0 + qauvzdasslulasiaunanaulaluiv 6) 1/2N-K,0 7) 1/2N-K,0 +
qaun3dnsalulasiaunindulalug 8) 1/2N-K0 + aunidnsslulasiaunandulalis + Jedanan

avanenaang
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NanIAaoINsliduvsTniuludesugnl 2557 wud fiszezinan 3 6 uay 12 IFouvdagn
dogluudaznssuiznimaaesdinisasyulanuaugwazIuuvesied lduanseiunieada ue
frurudiiieny 12 iWeunas 6 Weuildesnitfieny 3 iievlunnnssudtnimeass iesannsznuuds
suussawhlymielaiiaundud (s 6)

msigivladiuaugsesdesliunnsiaiu sniunssuisiladelulasiau 18 Alansy
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Tulpsiausials sadudedunsddns 2 dusials

o a a o ! v v 6 1 d'
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N335 3 1h9u 6 LADU 12 1hou
ANMMES | WU | ANNEN | WU | AMEe | 9wuen
(Fufes) | wiese | (Fudwes) | & | (Gufwes) | sene
no GR)) (@)
(nio)

1. N-P,0s-K,0 64.64 4.73 21121 | 384 239.7 3.65

2. N-P,O5-K,O + 74.14 5.17 209.88 4.25 273.3 4.12

Jodun3d 2 dusials

3, N-P,05-K,0 + 69.87 523 22122 | @17 2733 4.05

JeBuvsg 2 dusials +

aunIdazanevlaains

4. YaN-P,05-K,0 58.47 a4.77 212.98 4.02 262.0 4.00

5. %N-P,Os-K,O + 70.68 4.30 218.22 3.88 259.3 3.30

wuafiisesnsslulasiau

6. ¥2N-K,0O 61.78 a.77 214.19 4.00 252.0 3.85

7. YAaN-K,O + 62.61 4.40 197.43 3.82 254.0 3.37

wuafiisensslulasiau

8. 1/2N-K,0O + 54.79 4.40 194.24 3.92 249.0 3.53

wuafisenslulasiau +

qaunIdazareoaLie

CV (%) 17.8 14.4 7.2 11.5 6.9 12.6
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a0 lneld DMRT Nszaumnudioiu 95 %

+, a & o
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Ausialsuasletinmazazatenaaws i minuandnasanindu 15.75 dusials AuaunIukaza)
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M19199 7 LU UALENATNET HARERDRY AR WagAn CCS vatdpeUgny 2557

N5U3D LRI Yt ANANAIUY CCS
AUGNAE HAHER (8¢ brix)
(Fufums) | @Gusisls)
1. N-P,05-K,0 31.5 13.43ab 22.55 13.44
2. N-P,0s-K,0 + JeBuvisd 2 dusials 31.6 15.04ab 22.68 12.28
3. N-P,05-K,0 + JeBuvisd 2 Ausials 31.6 15.75a 21.28 14.70

+ YaunIdazanevieaiis

4. aN-P,05-K,0 32.6 12.16b 22.98 15.21

5. 15N-P,05-K,0 + 32.1 14.29ab 22.72 15.79

a A =
wuaisensslulasiay

6. aN-K,0 31.1 12.28b 21.91 15.53
7. N-K,0 + wuATISensalulasiau 31.4 12.85ab 22.45 15.07
8. 15N-K,0 + wuATISensalulesiau 31.0 13.38ab 21.61 14.43

+ YaunIdazanevaaiis

CV (%) 3.2 25.8 5.6 4.2

Aady voanstidelulasiauiaziiunidudasaneniug Naunaenisdidnuyniisuiuliunndaiumia

and laeld DMRT Aszaumnudioiu 95 %

suantRvesiunasnisinuiies wuinanudunse - A Ysunadun3eing Usunadwuvadey
= a Yy a = a a Y a o - a % a a1 a X !
Muanideuld Usinauea@euivaniieuls Usinauunid@euiivanifould lufulidiuiduainteu
Ugnuazynnssuisnisvaaeslduansdeiu Ysunameanesandulsslevd dawiintuwaglunssudsnld
aunsdazateneamniAaaniinssudsounlily (15199 8) Fulunauiainnisiigdunidazany

Weawnarareveanesaguiniildlilalveglusunduyssloviiuiia (
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N3350 autAnIaLAdl
pH EC oM Avail.P Exch K Exch Ca | Exch Mg
(%) | (mg/kg) | (mgske) | (mg/ke) | (mgrke)
1. N-P,0O5-K,O 4.95 25.89 | 0.64 10.77 45.29 38.88 24.60
2. N-P,Os-K,O +| 5.00 21.48 0.58 11.08 42.97 28.15 20.48
Jedun3d 2 fiu
mols
3. N-P,Os-K,O +| 4.83 22.50 0.65 14.43 52.44 36.61 24.98
Jedun3d 2 fiu
mols +
qaunIdazay
Noane
4. YaN-P,Os- 4.81 23.57 0.59 7.38 55.05 46.29 18.80
K,O
5. %N-P,Os- 5.04 26.77 | 0.59 12.38 51.76 41.22 26.03
K,O +
WUATILIEAT
Tulpsiau
6. ¥aN-K,O 4.87 24.40 0.60 7.50 42.55 41.4 28.73
7. YAaN-K,O + 532 25.01 0.67 8.61 51.70 42.56 27.60
m3slulasiau
8. VaN-K,O + 5.01 16.98 0.63 13.98 57.88 38.83 26.57
WUATILIUR
Tulpsiau +
qaun3d
azangodnm




CV (%) 2.9 22.9 17.0 265 24.2 29.8 18.6

9.a3UnaN1MAAR AT daLEURIE
nsnaaadluanIn micro-plot Fliiuegsdnauiwuaiisessslulasiaudulalufin 9auvsd

azaneean LaziuafisuduasunsasyAulauansduulduausarhunlgsauiuiu
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Teewndl
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