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Vetiver Root Biomass with Soil Organic Carbon and CO, Emission in Phatthalung Soil

Series
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ABSTRACT

The relationship and correlation of vetiver root biomass with soil organic carbon and CO,
emission in Phatthalung Soil Series was studied and carried out at the Land Development Station, Surat
Thani province in 2008 - 2010. The objectives of this experiment are compare root growth and biomass of
6 ecotypes of vetiver grass, changes in soil organic carbon and CO, emissions from the soil surface, and
estimate the correlation between such factors to study changes of soil carbon stock. The experimental
design was a randomized complete block design (RCBD) consisting of a control (no vetiver planted)
compared with 4 ecotypes of Chrysopogon zizanioides and 2 ecotypes of C.nemoralis. The result
showed that the vetiver root length of the 6 ecotypes were not different and had an average root length of
54.06 - 58.60 cm. The root length remained constant between 8 months and 24 months during this
experiment. The root biomass changes followed a similar pattern to that of root length with no significant
differences between 8 and 24 months. The average organic carbon content in the roots is in range of
3.98-5.16 tha', and Prarat Chatan ecotype has the highest average organic carbon content at 5.16 t ha.
The organic carbon content in the roots at 8 months are significantly different between the 6 ecotypes,
but are not different at 12, 16, 20 and 24 month time periods. Soil bulk density increases with the depth of
the soil from 15 to 50 cm. This means that soil compaction increases as soil depth increases. Vetiver
planting in the soil clearly promotes bulk density decreases, and soil bulk density is highly correlated with
root biomass. This negative relationship is Y = -1.629X+2.774 (R2 = 0.77). Additionally soil bulk density is
the one factor to regulate root length and biomass because of soil compaction. The soil organic carbon
content in the soil surface layer (0 - 15 cm) is higher than in the deeper layer of this soil. Planting vetiver
clearly encourages increases in soil organic carbon, especially in subsoil levels 15-30 and 30-50 cm. The
correlation between soil organic carbon with CO, emissions from the soil surface is positive as Y = 329.2X +

92.06 (R2 = 0.734). This relationship shows that increasing amounts of soil organic carbon promotes CQO,



emission from the soil surface. Moreover, the correlation between root biomass and CO, emission is
Y= 30.36 + 276.0 (R2 = 0.736). Assessment of carbon stocks in the soil where the six vetiver ecotypes
were planted versus the control with no vetiver planted, shows that the amount of soil carbon stock is lost
in the control plot equal to -4.19 t ha”. But in the vetiver plots, the amount of carbon stock increased by
+2.44 to +6.38 t ha”, especially under the Prarat Chatan ecotype treatment that has the highest soil
carbon stock increase at 6.38 t ha'. The high correlation between root biomass with the amount of

carbon stock is positive as Y = 0.703X + 2.641 (R*=0.832).

Keywords: Vetiver grass, root biomass, soil organic carbon, soil carbon stock, CO, emission
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Table 1 Vetiver root length (cm) at 8, 12, 16, 20 and 24 months

Time (month)

Ecotype average
8 12 16 20 24

Sri Lanka 70.3 54.3 48.3 52.7 48.3 54.78
Surat Thani 57.3 57.7 53.3 51.3 50.7 54.06
Songkla 3 71.0 55.3 59.0 54.7 53.0 58.60
Prarat Chatarn 59.0 59.7 53.0 53.3 51.0 55.20
Prachuab Khirikhan 61.0 59.7 44.7 57.7 49.3 54.48
Roi Et 61.3 61.0 58.0 58.0 46.0 56.86

F test ns ns ns ns ns -

ns = non significant
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Table 2 Biomass of vetiver grasses root 8,12,16,20 and 24 months after planting (t ha‘1)

Time (month)

Ecotype average
8 12 16 20 24

Sri Lanka 11.32b 7.63 10.09 8.86 7.87 9.15
Surat Thani 9.98 bc 10.73 9.23 8.24 10.73 9.78
Songkla 3 10.16 b 10.65 11.39 7.68 10.65 10.11
Prarat Chatarn 15.71 a 9.58 11.78 11.05 9.82 11.59
Prachuab Khirikhan 9.11 bc 11.07 10.83 7.88 11.07 9.99
Roi Et 6.24 c 8.73 14.22 9.48 8.73 9.48
F test * ns ns ns ns -

ns = non significant ** Significant at p < 0.01
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Table 3 Organic carbon (OC) of vetiver grasses root 8,12,16,20 and 24 months after planting (t ha'1)

Time (month)

Ecotype average
8 12 16 20 24

Sri Lanka 4.92b 3.32 4.39 3.85 3.42 3.98
Surat Thani 4.63b 4.98 4.28 3.82 4.98 4.54
Songkla 3 459 b 4.82 5.15 3.47 4.82 4.57
Prarat Chatarn 7.00 a 4.26 5.25 4.92 4.37 5.16
Prachuab Khirikhan 4.17 bc 5.08 4.96 3.61 5.08 4.58
Roi Et 263c 3.69 6.01 4.00 3.69 4.00
F test * ns ns ns ns -

ns = non significant

**Significant at p < 0.01
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Table 4 Soil bulk density (g cm”®) in each experimental plot of planting vetiver plot and control plot

Before experiment After experiment

Ecotype 0-15 cm15-30 cm 30-50 cm average 0-15 15-30 30-50 average
cm cm cm

Control 1.60 1.64 1.65 1.63 1.60a 1.65a 1.60 1.62
Sri Lanka 1.64 1.59 1.69 1.64 148b 1.52b 1.51 1.50
Surat Thani 1.61 1.50 1.71 1.61 1.44b 1.44bc 1.66 1.51
Songkla 3 1.68 1.58 1.68 1.64 1.42b 1.48bc 1.61 1.50
Prarat Chatarn 1.61 1.59 1.67 1.62 1.47b 1.45bc 1.47 1.46
Prachuab Khirikhan 1.59 1.54 1.64 1.59 145b 1.39c 1.53 1.46
Roi Et 1.64 1.60 1.71 1.65 145b 1.52b 1.54 1.51
F-test ns ns ns - * > ns -
ns = non significant * significant at p < 0.05 ** significant at p < 0.01
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Figure 2 Correlation between soil bulk density and vetiver root weight at 24 month
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Table 5 Soil organic carbon content (t ha'1) at before and after planting of this experiment

Before experiment After experiment
Ecotypes
0-15 cm 15-30 cm 30-50 cm 0-15 cm 15-30 cm 30-50 cm

Control 31.6 18.7 22.2 27.3c 18.8 26.8
Sri Lanka 321 19.1 22.8 344 a 19.2 25.1
Surat Thani 29.8 18.1 22.3 32.6 ab 20.0 28.8
Songkla 3 30.8 17.0 21.1 31.2b 20.2 26.8
Prarat Chatarn 31.0 17.3 21.9 34.4a 20.3 254
Prachuab Khirikhan 29.9 17.5 21.6 31.7b 20.7 29.3
Roi Et 30.8 17.6 23.0 31.7b 21.0 28.3
F-test ns ns ns * ns ns

ok

ns = non significant significant at p < 0.01
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Table 6 Carbon content loss from the soil (kg C m?y™)

Ecotypes year 1 year 2 Average Net
Control 1.00 0.90 0.95 0
Sri Lanka 1.30 1.22 1.26 0.31
Surat Thani 1.34 1.20 1.27 0.32
Songkla 3 1.36 1.18 1.27 0.32
Prarat Chatarn 1.43 1.27 1.35 0.40
Prachuab Khirikhan 1.30 1.17 1.24 0.29
Roi Et 1.22 1.16 1.19 0.24
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Table 7 Soil carbon stock at 0-30 cm soil depth before and after the experiment (t-ha™)

Ecotypes Before After Change in
experiment experiment soil carbon stock
control 50.31 46.13 -4.19
Sri Lanka 51.19 53.63 +2.44
Surat Thani 47.88 52.63 +4.75
Songkla 3 47.81 51.38 +3.56
Prarat Chatarn 48.31 54.69 +6.38
Prachuab Khirikhan 47.38 52.38 +5.00
Roi Et 48.38 52.69 +4.31

Remark : - means organic carbon lost from soil

+ means organic carbon storage into soil
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