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Abstract

This study aimed to evaluate the effect of seed soaking with photosynthetic bacteria (PSB) on seedling
growth compared with soaked-seed with water. Six seed soaking methods and two rice varieties were arranged
in a 6 x 2 Factorial in CRD with 3 replications. Different seed soaking methods consisted of water 24 hours (T1),
water 48 hours (T2), PSB 1:10, V/V 24 hours (T3), PSB 1:10, V/V 48 hours (T4), PSB 1:20, V/V 24 hours (T5) and
PSB 1:20, V/V 48 hours (T6). The two varieties were RD6 and RD15. This experiment was divided into 2 parts.
The first was a germination test on the top of paper in the laboratory room and the second was a germination
test in the seed tray in the greenhouse. The result found that the percentage of germination was not significant
difference between top of paper and seed tray testing methods (p >0.05). However, there were highly significant
differences among seed soaking treatments in shoot length and root length tested on the top of paper, including
seedling height and leaf greenness tested on the seed tray (p<0.001). For the germination test on top of paper,
shoot length and root length at 7 days old seedling of PSB 1:20, V/V 48 hours (T6) were the highest at 9.03 and
7.55 cm, respectively compared with the others while soaking with water was the lowest at 4.41 and 4.50 cm.,
respectively. These accorded with the germination teste under the seed tray. Shoot length and leaf greenness
of seedlings at 14 days old under T6 showed the highest shoot length (19.96 cm) and leaf greenness (17.03
SPAD-unit) compared with the others while the treatment of soaking with water provided the lowest at 7.93 cm
and 3.64 SPAD-unit, respectively. This result indicated that soaking seeds with photosynthetic bacteria can
enhance rice seedlings.
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Figure 1 Seed emergence at 3 days after germination test by top of paper method under different seed

soaking: T1 = water 24 hours T2= water 48 hours T3= PSB 1:10, V/V 24 hours T4= PSB 1:10, V/V 48

hours T5= PSB 1:20, V/V 24 hours T6= PSB 1:20, V/V 48 hours
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Table 1 Effect of soaking seeds with photosynthetic bacteria on seed germination, shoot length, and root

length of RD6 and RD15 sown by top-of-paper method

Seed soaking

treatment (S)/ Variety

Percentage of seed

germination (%)

Shoot length (cm)

Root length (cm)

(V) RD6 RD15 Mean RD6 RD15 Mean RD6 RD15 Mean
water 24 hours (T1) 100 100 100 437 445 441C 510 426 4.68B
water 48 hours (T2) 100 100 100 3.92 491 442C 437 428 432B
PSB 1:10 24 hours (T3) 100 100 100 7.60 6.97 7.28B 6.90 7.01 7.00A
PSB 1:10 48 hours (T4) 100 100 100 77 703 7.10B 709 703 7.06A
PSB 1:20 24 hours (T5) 100 100 100 746 6.39 6.93B 728 698 T7.13A
PSB 1:20 48 hours (T6) 100 100 100 8.75 9.32 9.03A 788 723 T7.55A
Mean 100 100 6.54 6.51 6.53 6.45 6.13 6.29
CV (%) 0 15.4 10.86
F-test (V) ns ns ns
F-test (S) ns * *

F-test (VxS) ns ns ns
LSD (0.05) (V) - - -
LSD (0.05) (S) - 1.203 0.818

LSD (0.05) (VxS) -

Remarks: ns means non-significant difference, ** means significant at 0.01

Different upper-case letters are indicated to mean different within a column
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Table 2 Effect of soaking seeds with photosynthetic bacteria on seed germination of RD6 and RD15 sown in

seed trays

Percentage of seed germination (%)

Seed soaking treatment (S)/ Variety (V) Mean
RD6 RD15

water 24 hours (T1) 100 100 100
water 48 hours (T2) 100 100 100
PSB 1:10 24 hours (T3) 100 100 100
PSB 1:10 48 hours (T4) 100 100 100
PSB 1:20 24 hours (T5) 100 100 100
PSB 1:20 48 hours (T6) 100 100 100
Mean 100 100

F-test (V) = ns
F-test (S) = ns

F-test (VxS) = ns

Remarks: ns means non-significant difference at alpha 0.05
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Table 3 Effect of soaking seeds with photosynthetic bacteria on shoot length of RD6 and RD15 sown in seed

trays
Shoot length (cm)

Seed soaking treatment (S)/ Variety (V) Mean

RD6 RD15
water 24 hours (T1) 8.89 Ca 6.97 Da 793C
water 48 hours (T2) 9.46 Ca 9.61 Ca 9.53 BC
PSB 1:10 24 hours (T3) 13.14 Ba 9.59 Cb 11.37 B
PSB 1:10 48 hours (T4) 19.52 Aa 16.02 Bb 17.77 A
PSB 1:20 24 hours (T5) 19.93 Aa 17.02 Bb 18.87 A
PSB 1:20 48 hours (T6) 20.71 Aa 20.00 Aa 19.96 A
Mean 15.28 a 13.20 b

CV (%) = 8.32

F-test (V) = ** LSD (0.05) = 0.819
F-test (S) = ** LSD (0.05) = 1.418
F-test (VxS) = * LSD (0.05) = 2.006

Remarks: ns means non-significant difference, * and ** mean significant at p < 0.05 and 0.01, respectively
Different upper-case and lower-case letters are indicated to mean different within column and between columns,

respectively

Table 4 Effect of different soakings on Leaf SPAD of RD6 and RD15 tested in seed trays

Leaf SPAD (unit)

Seed soaking treatment (S)/ Variety (V) Mean
RD6 RD15

water 24 hours (T1) 3.64 3.63 3.64D
water 48 hours (T2) 3.79 3.60 3.70D
PSB 1:10 24 hours (T3) 3.91 4.62 4.27 D
PSB 1:10 48 hours (T4) 7.09 7.73 7.41C
PSB 1:20 24 hours (T5) 8.43 10.65 9.54 B
PSB 1:20 48 hours (T6) 16.68 17.37 17.03 A
Mean 7.26 7.93 7.6

CV (%) =20.73

F-test (V) = ns LSD (0.05) -

F-test (S) = *** LSD (0.05) = 1.855
F-test (VxS) = ns LSD (0.05) -

kK

Remarks: ns means non-significant difference, mean significant at 0.001

Different upper-case letters are indicated to mean different within a column
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T1 T2

T4 T5 Té

Figure 2 Seedlingrice at 14 days after germination test in seed trays under different seed soaking: T1 = water

24 hours T2= water 48 hours T3= PSB 1:10, V/V 24 hours T4= PSB 1:10, V/V 48 hours T5= PSB 1:20,

V/V 24 hours T6= PSB 1:20, V/V 48 hours
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