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Exudates and root morphological features of rice Chainat 1 and Sakol Nakhon

related to methane emission
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Abstract: It is assumed that methane emission rate is affected by root exudates from rice root. The objective of this study was

to clarify relationship between methane emission rate and its root exudates of Chainat 1 and Sakon Nakhon rice variety.
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Seedlings of 20 days of age were transplanted, 5 plants per hill per pot and kept flooded through the growing period. Gas was
sampled from the rice planted pot every week for methane concentration. Root exudates were measured at the growth stage of
seedling, tillering, flowering, ripening and harvesting. The result showed that Sakol Nakhon rice variety released methane into
atmosphere more than Chainat 1. Methane emission rate into atmosphere of Chainat 1 and Sakon Nakhon rice variety had high
correlation with quantity of exudates (milligrams carbon per grams of root) (r = 0.938" and 0.973**). In contrast, root length
of the two rice varieties (r = -0.638 "and -0,695**), root surface area (r = -0.93 1" and -0.891**) and root volume (r = -0.925"
and -0.970**) manifested negative correlation with methane emission rate . Although the roots of rice secreted exudates and
served as substrate for methanogens, the rice roots were expected to release oxygen which in turn induced the process of
methane oxidation (CH, oxidation). All these resulted in reduction of the quantity of methane emission from the soil into the
atmosphere. The root space volume of Chainat 1 and Sakol Nakhon (r = 0.205 and 0.396 *) and root dried weight (r=0.110 "
and 0.217 *) had slight effect on the methane emission rate.

Key words: methane, root, Chainat 1, Sakol Nakhon
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Table 1 Root exudates and root morphological features of rice Chainat 1 and Sakol Nakhon at various growth stage

Seedling” Tillering Flowering Ripening Harvesting
Variety N
(0 DAT) (34 DAT) (75 DAT) (97 DAT) (116 DAT)

(a) Root exudates (mg C / hill)

Chainat 1 12.12 3.34 7.42 7.62 4.27
Sakol Nakhon 13.37 6.96 11.12 10.09 7.27
F-test ns *ok * ns ns

(b) Root exudates (mg C / g of shoot)

Chainat 1 79.35 1.12 0.17 0.44 0.10
Sakol Nakhon 44.44 1.11 0.28 0.72 0.14
F-test Hk ns ns * ns

(c) Root exudates (mg C / g of root)

Chainat 1 207.77 3.96 0.30 0.39 0.08
Sakol Nakhon 169.11 4.00 0.66 0.57 0.13
F-test ns ns ns * ns

(d) Root length (cm / hill)

Chainat 1 1461 402 95,890 161,530 48,706
Sakol Nakhon 1107 2,893 92,655 119,212 47,763
F-test 3k ok kok sk ns

(e) Root surface area (cm2 / g of root)

Chainat 1 638.30 81.82 976.73 896.20 1031.68
Sakol Nakhon 895.35 159.96 734.73 702.45 836.36
F-test ns kK * ns ok

(f) Root volume (cm3 / g of root)

Chainat 1 3.75 0.85 10.29 8.91 10.31
Sakol Nakhon 5.88 1.33 8.54 6.92 9.11
F-test ns ns * * ns

(g) Root space (%)

Chainat 1 - 23.58 16.20 14.90 28.79
Sakol Nakhon - 15.08 20.40 20.51 39.30
F-test - ns ns * ns

(h) Root dry weight (g / hill)

Chainat 1 0.06 0.88 27.34 19.49 55.56
Sakol Nakhon 0.08 1.75 16.92 16.64 55.10
F-test * *k * * ns

! transplanted 20 days old seedlings, 5 seedlings / pot, ¥ DAT = days after transplanting, n = 4, * statistically different at

P<0.05, ** statistically different at P>0.01, ns = no significant
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Table 2 Methane emission rate at various stages of rice growth, variety Chainat 1 and Sakol Nakhon

345

Seedlingl/ Tillering Flowering Ripening Harvesting
Variety 9

(0 DAT) (34 DAT") (75 DAT) (97 DAT) (116 DAT)
(a) Methane emission rate (mg C / hill / day)
Chainat 1 - 4.561 2.832 2.448 0.222
Sakol Nakhon - 5.108 6.803 7.145 0.360
F-test - ns Hx *K ns
CV (%) - 17.4 22.2 22.4 38.1
(b) Methane emission rate (mg C / g of shoot / day)
Chainat 1 - 1.430 0.065 0.140 0.005
Sakol Nakhon - 2.217 0.169 0.509 0.007
F-test - ns ns * *
CV (%) - 33.62 56.83 68.79 30.43
(c) Methane emission rate (mg C / g of root / day)
Chainat 1 - 6.536 0.104 0.127 0.004
Sakol Nakhon - 3.188 0.404 0.432 0.007
F-test - * ns ns **
CV (%) - 41.87 66.36 63.88 40.73

! transplanted 20 days old seedlings, 5 seedlings / pot, ¥ DAT = days after transplanting, n = 4, * statistically different at

P<0.05, ** statistically different at P>0.01, ns = no significant

Table 3 Correlation coefficient of exudates and root morphological features of rice, Chainat 1 and Sakol Nakhon

Correlation coefficent (r) of root exudates

Parameter

Sakol Nakhon

Root length (n=20)

Root surface area (n=16)

Root volume (n=16)

Root dried weight (n=20)

0.095

-0.305"

-0.228"

-0.130

* statistically correlated at P<0.05, ** statistically correlated at P>0.01
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Table 4 Correlation coefficient between methane emission rate and exudates and root morphological features of rice, Chainat

1 and Sakol Nakhon

Correlation coefficient (r)

Parameter of methane emission rate
Chainat 1 kol Nakhon
Exudates (mg C / g of root) (n=16) 0.938" 73"
Root length (n=16) -0.638" 695"
Root surface area (n=15, 16) -0.931" 891"
Root volume (n=15, 16) -0.925" 970"
Root space (n=11, 16) 0.205 396"
Root dried weight (n=16) 0.110" 17

* statistically correlated at P<0.05, ** statistically correlated at P>0.01





