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Using wood vinegar as priming agent and foliar application: its effect
on growth, stay-green trait and yield of wet direct seeded rice
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ABSTRACT: Wood vinegar (WV), condensed smoke is a by-product from pyrolysis or charcoal production. It has
been utilized in agriculture. Effect of wood vinegar used as priming agent and foliar applicationon growth, stay-green
trait and yield of wet direct seeded rice was investigated in four light insensitive rice varieties including Suphanburi
1, Pitsanulok 2, Chainat 1 and PhathumThani 1. Experiment was laid out in a randomized complete block design
(RCBD) with 3 replications. Treatments were 1) soaking seed in water or hydropriming for 48 hour (farmer method
as a control, 2) soaking seed in water or hydropriming for 48 hour+ foliar application of 300 times diluted WV,
3) soaking seed in 300 times diluted WV and 4) soaking seed in 300 times diluted WV + foliar application of 300
times diluted WV. Foliar spray was made at two-week interval starting from 2 weeks after sowing until 2 weeks
before harvesting. Two experiments were carried out in cement pots between September 2012-January 2013 and
between April to August 2013. Results revealed that application of WV as priming agent and foliar application did
not significantly affect stay-green trait when evaluated by SPAD chlorophyll meter reading (SCMR) during the course
of study but WV significantly increased leaf area in Pitsanulok 2 and PhathumThani 1, plant height and leaf area in
Suphanburil. However, WV significantly increased tiller number per plant, above ground dry weight, panicle number
per plant in PhathumThani 1 and Chainat 1, but only Chainat 1 that yield was significantly improved.

Keyword: Seed priming, Pyroligneous, Foliar fertilizer, Photosynthesis, Direct seeding
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Table 1 Effect of wood vinegar (WV) using as priming agent and foliar application on height of Suphanburi 1 rice

Plant height (cm) at days after seeding (DAS)
Season 1 (2012) Season 2 (2013)

Treatments

30 45 60 75 Harvest 30 45 60 75  Harvest
Hydropriming (control) 437 503 61.0b 731 100.1 416 51.0 577 619 89.9
Hydropriming + WV spray 46.3 557 59.7b 750 1006 417 519 603 629 90.9
WV priming 430 527 626b 775 98.7 443 517 618 66.7 96.0
WV priming + WV spray 432 513 712a 78.1 100.7 447 537 623 67.8 94.1
F-test ns ns * ns ns ns ns ns ns ns
C.V. (%) 9.94 747 567 343 3.43 8.15 14.48 7.92 8.02 7.23

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are
significantly different at P<0.05 by LSD

Hydropriming = soaking seed in water or hydropriming for 48 hour (farmer method as a control)

Hydropriming + WV spray = soaking seed in water or hydropriming for 48 hour+ foliar application of 300 times diluted WV
WV priming = soaking seed in 300 times diluted WV

WV priming + WV spray = soaking seed in 300 times diluted WV + foliar application of 300 times diluted WV.

Table 2 Effect of wood vinegar (WV) using as priming agent and foliar application on tiller number per plant
of Chainat 1 rice

Treatments Tiller number per plant at days after seeding (DAS)

Season 1 (2012) Season 2 (2013)

30 45 60 75 Harvest 30 45 60 75  Harvest
Hydropriming (control) 2.2 2.1 2.7 3.6 4.0 2.8 14 b 1.8b 22b 2.0
Hydropriming + WV spray 2.5 2.5 2.3 3.4 3.3 2.4 20b 26ab 23b 2.2
WV priming 2.6 2.9 3.6 3.8 41 1.9 1.8b 20b 20b 2.8
WV priming + WV spray 2.5 3.4 2.9 3.4 4.4 2.5 32a 381a 35a 3.0
F-test ns ns ns ns ns ns * * * ns
C.V. (%) 1491 2236 43.09 7.21 23.84 17.68 2485 19.36 1775 17.74

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are

significantly different at P<0.05 by LSD
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Table 3 Effect of wood vinegar (WV) using as priming agent and foliar application on tiller number per plant
of PhathumThani 1 rice

Treatments Tiller number per plant at days after seeding (DAS)
Season 1 (2012) Season 2 (2013)
30 45 60 75 Harvest 30 45 60 75  Harvest

Hydropriming (control) 2.8 30 41ab 43 5.3 2.6 21b 2.5 21Db 1.9
Hydropriming + WV spray 2.7 30 43a 35 5.2 2.0 1.8b 1.9 19b 1.8
WV priming 3.5 28 27b 35 3.9 23 22b 27 21b 1.8
WV priming + WV spray 3.1 35 52a 44 3.9 1.6 31a 2.1 3.2a 1.8
F-test ns ns * ns ns ns * ns * ns
C.V. (%) 16.54 13.85 20.33 11.29 2327 3236 1581 28.74 13.48 26.16

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different

letters are significantly different at P<0.05 by LSD

Table 4 Effect of wood vinegar (WV) using as priming agent and foliar application on SPAD chlorophyll meter
reading (SCMR) of Chainat 1 rice

Treatments SCMR at days after seeding (DAS)
Season 1 (2012) Season 2 (2013)

30 45 60 75 30 45 60 75
Hydropriming (control) 27.9 27.8 28.8 26.8 20.4 22.8 19.6 26.5
Hydropriming + WV spray 29.3 29.2 30.2 26.5 20.5 241 221 24.8
WV priming 29.9 29.7 30.7 28.7 20.6 27.4 22.8 255
WV priming + WV spray 26.7 26.6 27.9 25.9 22.7 21.5 21.0 25.3
F-test ns ns ns ns ns ns ns ns
C.V. (%) 15.82 1588 1476 1264 9.94 10.58 7.41 12.50

ns = not significant

Table 5 Effect of wood vinegar (WV) using as priming agent and foliar application on leaf area of Pitsanulok

2 rice
Treatments Leaf area (cm”/plant) at days after seeding (DAS)
Season 1 (2012) Season 2 (2013)

30 45 60 75 30 45 60 75
Hydropriming (control) 67.4 68.8 148.2 1101 57.5 66.7 71.1b 56.0b
Hydropriming + WV spray 60.2 76.6 133.0 1521 52.6 65.5 679b 69.8b
WV priming 73.0 74.8 148.6 177.5 56.8 48.5 63.9b 74.7ab
WV priming + WV spray 55.6 69.4 130.1 2116 48.0 615 884a 958a
F-test ns ns ns ns ns ns * *
C.V. (%) 23.62 2892 1998 20.29 6.26 20.01 1144  16.15

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are

significantly different at P<0.05 by LSD
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Table 6 Effect of wood vinegar (WV) using as priming agent and foliar application on leaf area of Suphanburi

1 rice
Treatments Leaf area (cm”/plant) at days after seeding (DAS)
Season 1 (2012) Season 2 (2013)

30 45 60 75 30 45 60 75
Hydropriming (control) 68.5 99.2 123.2 1989 314bDb 26.0 56.6 66.9
Hydropriming + WV spray 57.7 98.9 1255 1964 36.0b 315 79.0 63.4
WV priming 66.9 111.7 1487 2552 46.1ab  33.7 70.3 65.7
WV priming + WV spray 61.6 95.0 1449 2314 57.2a 33.3 57.0 66.8
F-test ns ns ns ns * ns ns ns
C.V. (%) 2592 23.33 3256 14.78 2040 2544 2148 16.78

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are

significantly different at P<0.05 by LSD

Table 7 Effect of wood vinegar (WV) using as priming agent and foliar application on leaf area of PhathumThani

1 rice
Treatments Leaf area (cm”/plant) at days after seeding (DAS)
Season 1 (2012) Season 2 (2013)

30 45 60 75 30 45 60 75
Hydropriming (control) 85.6 140.93 1259 199.7 20.2b 42.9 50.8 54.0b
Hydropriming + WV spray 70.3 170.98 213.8 283.1 25.7b 42.5 47.9 47.0b
WV priming 62.5 108.27 1051 1539 224Db 41.6 535 62.8ab
WV priming + WV spray 79.0 137.82 128.8 1989 41.3a 35.8 52.1 77.5a
F-test ns ns ns ns * ns ns *
C.V. (%) 2417 35.06 34.28 30.78 26.83 21.0 16.43 16.96

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are

significantly different at P<0.05 by LSD

Table 8 Effect of wood vinegar (WV) using as priming agent and foliar application on shoot dry weight of
Chainat 1 rice

Treatments shoot dry weight (g/plant) at days after seeding (DAS)
Season 1 (2012) Season 2 (2013)
30 45 60 75 Harvest 30 45 60 75  Harvest

Hydropriming (control) 0.9 1.2 2.0 2.5 2.7 06 09b 23a 26b 3.1
Hydropriming + WV spray 0.9 1.3 1.2 2.3 2.3 0.9 1.0b 17b 28b 2.9
WV priming 1.0 1.2 2.0 3.0 2.9 0.6 09b 24a 27b 2.5
WV priming + WV spray 0.8 1.1 1.2 4.1 2.0 0.6 16a 24a 39a 3.3
F-test ns ns ns ns ns ns * * * ns
C.V. (%) 28.49 2148 29.95 1227 28.10 31.81 2021 955 1154 11.36

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are
significantly different at P<0.05 by LSD
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Table 9 Effect of wood vinegar (WV) using as priming agent and foliar application on shoot dry weight of
PhathumThani 1 rice

Treatments Shoot dry weight (g/plant) at days after seeding (DAS)
Season 1 (2012) Season 2 (2013)
30 45 60 75 Harvest 30 45 60 75 Harvest

Hydropriming (control) 11 1.7 3.3 3.8 3.7 08 07b 17 34b 2.9
Hydropriming + WV spray 0.8 1.9 3.2 4.2 4.2 06 08b 18 4.0b 3.0
WV priming 0.8 1.4 2.4 2.8 2.8 06 09b 19 26¢ 3.2
WV priming + WV spray 0.8 1.5 4.3 3.8 3.8 06 14a 13 49a 2.4
F-test ns ns ns ns ns ns * ns * ns
C.V. (%) 18.39 29.10 11.73 23.34 23.66 20.20 22.58 19.09 20.54 22.78

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are
significantly different at P<0.05 by LSD

Table 10 Effect of wood vinegar (WV) using as priming agent and foliar application on yield and yield components
of Chainat 1 rice

Treatments Yield and yield components
Season 1 (2012) Season 2 (2013)
Panicle  Seeds 1000 Yield Panicle  seeds 1000 seeds Yield

No./ no./ seeds (g/0.25 no./ no./ weight (g)  (g/0.25

plant  panicle weight (g) m?) plant  panicle m?)
Hydropriming (control) 24b 83.7 22.5 147.2 24 Db 82.0 22.3 157.4 b
Hydropriming + WV spray 26b 76.0 23.5 156.1 23b 76.3 23.5 209.7 ab
WV priming 2.7b 94.7 23.4 164.0 2.8 ab 88.3 23.0 202.1 ab
WV priming + WV spray 3.4a 71.0 22.6 138.2 3.7a 71.0 24.3 244.3 a
F-test * ns ns ns * ns ns *
C.V. (%) 10.39 16.91 3.62 17.59 17.55 14.01 3.53 13.81

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are

significantly different at P<0.05 by LSD

Table 11 Effect of wood vinegar (WV) using as priming agent and foliar application on yield and yield components
of Pitsanulok 2 rice

Treatments Yield and yield components
Season 1 (2012) Season 2 (2013)
Panicle Seeds 1000 seeds Yield Panicle seeds 1000 seeds Yield

No./ no./ weight (g)  (g/0.25 no./ no./  weight(g) (g/0.25

plant  panicle m?) plant  panicle m?)
Hydropriming (control) 2.6 62.7 235 160.8 2.3 61.7 25.3 153.1
Hydropriming + WV spray 2.1 66.7 23.5 168.8 2.3 63.3 25.3 140.7
WV priming 2.8 78.7 24.0 162.8 2.1 77.0 24.0 159.8
WV priming + WV spray 3.3 60.7 24.2 170.5 2.4 60.7 24.0 151.2
F-test ns ns ns ns ns ns ns ns
C.V. (%) 25.45 14.20 3.79 9.47 25.27 15.03 3.53 10.63

ns, * = not significant
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Table 12 Effect of wood vinegar (WV) using as priming agent and foliar application on yield and yield components
of Suphanburi 1 rice

Treatments Yield and yield components
Season 1 (2012) Season 2 (2013)
Panicle  Seeds 1000 seeds  Yield Panicle  seeds 1000 Yield
No./ no./ weight ()  (g/0.25 no./ no. / seeds (g/0.25

plant  panicle m?) plant  panicle weight(g) m°’)
Hydropriming (control) 2.9 92.3 23.5 202.4 1.6 81.7 23.4 192.8
Hydropriming + WV spray 29 95.7 23.6 194.7 2.1 81.3 24.3 226.7
WV priming 2.6 87.7 24.0 190.8 1.7 7.7 221 190.8
WV priming + WV spray 3.1 88.3 23.5 200.0 1.7 78.3 225 174.7
F-test ns ns ns ns ns ns ns ns
C.V. (%) 21.94 15.19 13.80 9.32 15.75 16.82 17.27 18.93

ns, * = not significant

Table 13 Effect of wood vinegar (WV) using as priming agent and foliar application on yield and yield components
of PhathumThani 1 rice

Treatments Yield and yield components
Season 1 (2012) Season 2 (2013)
Panicle Seeds 1000 seeds Yield Panicle seeds 1000 Yield

No./ no./ weight (g) (g/0.25 no./ no. / seeds  (g/0.25

plant  panicle m?) plant panicle weight(g) m°)
Hydropriming (control) 29b 76.7 22.0 147.7 1.9 80.0 22.5 165.1
Hydropriming + WV spray 2.7b 77.3 23.1 161.2 1.8 74.0 23.5 172.0
WV priming 39a 79.7 23.2 178.6 1.8 76.3 23.0 166.9
WV priming + WV spray 3.1b 78.0 21.2 187.8 1.8 71.3 23.2 164.8
F-test * ns ns ns ns ns ns ns
C.V. (%) 9.75 16.73 4.80 17.07  26.16 14.66 3.19 13.39

ns, * = not significant, significantly different at P<0.05, respectively. Means in the same column with different letters are
significantly different at P<0.05 by LS
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