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ABSTRACT: Plant growth promoting rhizobacteria (PGPR) is a group of rhizobacteria which have
abilities to promote plant growth and plant health though various mechanisms. Among 523
rhizosphere bacterial isolates of rice collected from the northern, northeastern, central and
southern regions of Thailand, 107 isolates had at least two plant growth promoting properties
of nitrogen fixation, indole acetic acid production, phosphate solubilization, and siderophore
production were selected for testing the rapid plant growth screening method. By using growth
pouch system, 32 isolates were selected based on significant growth promoting out performance
of 107 tested isolates within 7 days. These 32 selected isolates were further confirmed their
growth promoting property under greenhouse condition by using pot experiment. Twenty-eight
out of 32 isolates (87.5%) gave similar results on significant increasing the total dry weight of
30 days-old rice seedlings which agreed with the growth pouch results. The results indicated
that screening of PGPR by combining of PGPR properties test and growth pouch system is an
effective method which efficiently selected PGPR isolates from a large number of tested
isolates in a short period of time, using a limited space, and less labor than the previously
reported methods.
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Figure 1 The modified growth pouch used in this study, (A) layout of the 7”x11” growth pouch,
(B) rice seeds at 2 days after growing, (C) growth pouches packed in a container,
(D) seven days-old rice seedlings ina 7”x11” growth pouch
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Table 1 Characterization of plant growth promoting properties of 523 isolates of rice rhizobacteria

Plant growth promoting properties

Nitrogen fixation IAA production

Phosphate
solubilization

+ +
+ B,
+ B,
- +
- +
+ +
+ +
+ .
- +
+ +

Siderophore Number of isolates
production

- 7

- 39
- a4
+ 238
- 1

- 0
+ 19
- 5
+ 50
+ 25
- 1
+ 7
+ 12
+ 5
+ 1

- 109
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Figure 2 Effect of seed treatment with the selected PGPR isolates on the total dry weight of
30 days-old rice seedlings in potting system. Error bars represented SE of the means, same

letters above the bars referred to non-significant difference according to Duncan’s multiple

range test at P = 0.05
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Table 2 Characterization of growth promoting properties and effect on growth of rice seedling of

107 PGPR isolates

Isolate

Seven days-old of rice seedling in growth pouch*

solubilization

Control
NKT25
NKT153
NKT181
NKT220
NKT223
NKT228
NKT240
NKT216
NKT248
NKT288
NKT274
NKT2100
NKT2105
NKT2113
NKT2351
NKT2551
SKT24
SKT132
SKT146
SKT147
SKT231
SKT238
SKT250
SKT253
SKT342
SKT414
SKT451
SKT455
SKT457
SKT472

Length (cm) Weight (g)
Shoot Root Shoot Root

8.65+ 059 13.08 +1.48"° 55+0.4° 2.1+0.17
716 +0.78% 178 +0.16" 50+ 03" 0.8+0.1%
741 + 043" 1608 +2.70" 50+ 04” 2.1 +02"
8.62 +0.157 17.15+095 55+047 23+02"
939 + 0377 1265+ 1.44° 60+05 23+02°
9.31 +0.30° 1941 +1.38' 54+057 23+03"
9.46 + 0.58° 1387 +0.29" 6.1 +03" 24+03"
8.87 + 0.57"" 11.02+222® 59+04” 24+0.1"
9.72+0.71" 1218 +1.05% 58+ 0.4 2.3 +03"
947 +0.33° 1816 +0.30° 63+ 04" 24+02°
8.07 +0.90° 944 +053" 59+05" 1.9+03"
846 +0.77° 806+ 136" 57+03" 22+02"
9.00 + 0.23® 1031 +0.89” 51 +0.6" 25+0.1°
547 +052°  122+067" 39+03Y 00

6.18 + 0.37” 188+ 046" 42+02% 09=+0.1"
581 +095° 189 +017" 50+06" 09+0.1"
822+ 105" 894+226® 56+06" 2.0=+03"
8.29 + 0.87° 1452 +322° 56+03" 21+0.1"
9.49 + 022°  11.02+1.03® 6.0+01° 25+02°
892 +0.18" 11.22+230° 58+0.1"° 24+03"
8.79 +0.32” 11.52+091® 59+04" 1.8+01%
790 + 065"  6.10 £ 0.60° 55+0.7”° 2.2+0.1%
9.06 + 047" 1846 +1.18° 56+ 01" 27 +02'
8.60 + 0.30®° 13.55+2.14” 59+03" 24+01"
9.07 +0.66"° 1320 + 1.50” 59 +04"” 22+ 03"
8.78 + 0.64° 1758 + 1.52" 55+ 047 2.6+ 0.3’
8.19 + 081 1295+2.40° 49+07% 2.1 +03"
793+ 152" 1423 +2747 58+06"7 22+03%
8.42+098" 997+147° 56+06" 1.9+0.1%
8.05+0.21" 1389 +2.65" 53+03% 24+0.1"
8.82+0.617 1634 +2.88% 56+05" 26+03°
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Seven days-old of rice seedling in growth pouch*

Properties
Isolate N, Phosphate Length (cm) Weight (g)
IAA Siderophore
fixing solubilization Shoot Root Shoot Root

SKT510  + & & - 9.68 +0.30° 1577 + 1.64"° 62+04° 23+02"
SKT523 - - + + 828 + 0.42° 1008 + 1.17° 53 +02" 1.9+02%
SKT528 - - + + 7.73+0.08" 10.05+ 082 55+017 23+02"
SKT537 - + - + 939 +0.51° 1371 +262° 64+04* 25+02°
SKT541  + + - + 8.40 + 0.31” 17.47 £3.18° 54 +04”® 26+04°
SKT547 - + - + 9.16 + 0.43"° 16.65+ 1.80" 6.1 +£04° 26+0.1°
SKT553 - - + + 8.66 + 0.43*° 14.09 + 2.50° 57 +05” 22+0.1"
SKT571  + + + - 770 + 0507 105 +0.30% 4.6 +02%° 2.0+037
SPR11 - + - + 917 +0.32'° 14.46 + 203" 58+02” 25+01°
SPR13 - + - + 9.27 + 0.20" 16.49 + 1.29” 63 +02° 26+0.1°
SPR21 - + - + 8.92 +0.34°  11.04 +1.40® 62+04° 22+03"
SPR210 - + - + 9.14 + 0.32"° 1357 +1.59° 65+02" 22+02"
BR15 - + - + 8.14 +0.71® 1191 +075* 48+03® 15+01"
BR16 - + - + 9.33 +0.10% 1133 +241” 56+02° 22+02"
BR18 + - + + 8.47 +0.62° 1513 +1.36"® 51+07° 1.9+0.1"
BR112 - + - + 8.60 + 0.37° 10.80 + 2.46” 53 +04” 22+02"
BR114 - + + + 9.34 + 040" 849 + 144" 57 +02° 22+03"
BR115 - - + + 718+ 027  863+081° 46+06° 1.6+01"
BR116 - + - + 834 +0.31° 1034 +0.81% 53 +03° 21+02%
BR120 + - + + 6.92+051°  428+1.42° 44+02" 09=+04"
BR124 + - + + 937 +0.48"° 16.02+234” 55+08" 2.1+0.3”
BR130 - + - + 8.88 + 0.08” 1056 + 0.93° 52+0.1° 1.9+0.1%
BR136 + - - + 9.00 + 0.51® 14.20 + 296 51 +02" 23 +04"
BR159 - + - + 8.42 + 073" 1057 +1.62° 50+02° 21+03”
CR114 - + - + 873+ 094" 829+168° 54+04”° 18+03"
CR123 - + - + 9.44 +0.3¥ 1446 + 210" 57 +02° 24+02"
CR125 + - - + 8.92+0.18" 1454 +1.24° 55+04” 21+03”
CR127 + + - + 8.09 + 0.42° 11.49 +0.83° 53 +03” 22+0.3"
CR152 - + - + 8.58 + 0.30° 874 +049° 52+01* 1.7+02"
CR153 - + - + 859 +0.15° 923 +159 52+02* 20017
CR157 - + - + 8.60 + 0.58”" 16.00 + 1.45"° 4.7 +04" 21+03"
CR161 - - + + 872+ 024" 1635+0.757 55+06" 21+0.17
CR174 - + - + 8.54 +1.02° 1248 + 233" 56+087 1.9+04"
CR232 - + - + 841 +0.23” 990+157° 51+03*° 21+01”
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Properties Seven days-old of rice seedling in growth pouch*

Isolate N, Phosphate Length (cm) Weight (g)
IAA Siderophore
fixing solubilization Shoot Root Shoot Root

CR233 - + - + 920+ 0.24° 1759 +1.24" 6.0+ 05" 24 +0.2"
CR238 - + - + 844 + 072" 1250 +3.40"" 53 +04” 24+03"°
CR242 - + - + 8.32+0.30° 1037 £3.61% 47+01% 20+02"
CR245 - + - + 8.86 + 0.20” 1351 +0.90° 58+02" 27+0.1°
CR258 - - + + 6.41+021” 584+1337 33+04” 1502
CR259 - - + + 863+ 0677 19.12+219° 54+05° 24+04"
CR261 - + - + 896 +0.24° 1552 +1.16" 57+0.1" 24+02"
CR312 - + - + 896 + 0.85° 11.78 +1.95" 59 +05" 20+0.1%
CR317 - + - + 9.31 +0.20° 1146 +221*° 54+04” 1.9+05”
CR318 - - + + 895+ 0.45° 1512 +1.70® 53+09”" 23+0.1"
CR364  + + + + 887 +0.20"" 858+176° 51+04”° 19+02%
CR3321 + - - + 9.13 + 0.47"° 1612 +0.55° 59 +0.7" 22+0.1"
CR3322  + - - + 9.46 + 0.2  16.00 +234” 61+04° 27+03
PL111 + - - + 8.64 +0.3¢°°  10.41 £ 0.69” 55+02" 22+0.1"
PL117 - + - + 8.67 + 0.49° 1585+ 0.76'° 54+0.1%° 24+0.1"
PL119 + + - + 899 + 037" 1894 +1.03> 55+02* 25+03"
PL120 - + - + 8.86 + 0.30"" 13.06 + 1.55% 56+ 047 26 +0.1"
PL121 - - + + 930 + 0317  6.92+143° 54+05%° 1.9+02°
PL154 - + - + 8.19 +0.18 1511 +1.20° 53+03” 24+01"
PL155 + - - + 8.04 + 083"  860+218° 44+04" 16+01%°
NKR12 — + + - + 9.04 + 041" 1017 £ 043" 54 +05® 22+0.1"
NKR19  + - + + 717 +066Y  573+170° 45+02" 12+03"
NKR26 ~ + - - + 9.08 +0.13"° 1208 +1.82° 57+02" 23+0.1"°
NKR112  + - - + 8.17 028" 1127 +091*® 46+02° 1.9+0.1%
NKR113  + - - + 779+ 056" 1271 +321° 50+06” 20+02”
NKR122 - + - + 9.63+032° 1704 +1.13° 56+02" 24+0.1"
NKR124  + - - + 9.96 + 035" 1526 + 4.23" 58 +0.1" 22+03"
NKR150  + - + + 9.28 + 043" 17.6 +200° 55+03" 25+0.1°
RE16 - - + + 836 +0.09" 11.66 +1.68” 47 +02" 2.0+02%
RE119 - + - + 584 +0.28°  314+066" 32+03° 1.2+0.1%
RE143 + - - + 9.67+090° 1374 + 1.88° 59 +06" 23 +02"
RE230 - - + + 955+ 024" 1871 +1.13" 58+04" 25+0.1°
RE239 - - + + 870 +0.25° 844 +185” 57+05" 18+02%"
RE240 + - + + 794 + 044" 676 +020° 53+03° 1.7+02
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Seven days-old of rice seedling in growth pouch*

Properties
Isolate N, Phosphate Length (cm) Weight (g)
IAA Siderophore
fixing solubilization Shoot Root Shoot Root

RE243 + - + + 995+ 0.74> 1507 + 1.00"® 5.6 +05° 2.6 +02°

RE245 - - + + 599 +0.81* 354+ 117° 36+02" 02x02%

RE2771  + . + + 9.26 + 0.27" 1054 + 1.18" 58+ 0.2 22+ 0.1%

RE2772 + - - + 670 £ 0.73" 296 + 117" 39 +0.1° 09 +02%

SK12 - + - + 8.42 + 032" 14.16 + 1.38” 53+ 0.4 2.0+ 0.3"

SK16 + - - + 9.67 +0.33° 13.66 +2.50° 58+02"° 25+0.1°

SK111 + - - + 9.69 + 0.38° 17.68 + 1.83" 57 +03% 26 +0.2°

SK123 - + - + 998 + 037" 1794+ 1.64" 6.0+ 04" 2.4 +0.0%
" SK128 + - - + 9.72 + 055" 1824 +0.86° 58+ 047 25017

* Values are means of four replications = SD; different upper case numbers indicate significant

differences according to DMRT (P<0.05); The isolates highlighted in shaded zone (

selected isolates.
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