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Soil organic carbon stock increased about 10 6mes (from 24 to 
229 tons C ha‐1) in soil at 1.2 m within 7 years of ve6ver 
planta6on (Khanema and Thammathaworn, 2010)  

AHer 4 years of wheat straw applica6on (0, 8, 16 tons ha‐1), Soil 
organic carbon stock in 0‐10 cm; 19.6, 25.6 and 26.5 tons ha‐1, 
respec6vely, and CO2 fluxes ranged from 13 to 1229.2 mg CO2 
m−2 h‐1 (Jacinthe et al, 2002)  
 

CO2 emission rates in corn cul6va6on rates were ranged between 
63 to 1006 mg CO2 m−2 h‐1 (Jaiarree, 2008) 
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Objec:ves 

 To determine the amount of carbon sequestra6on 
and CO2 emission from soil in ve6ver grass cul6va6on 
areas comparing to non‐ve6ver grass cul6va6on area. 

 
 To introduce the obtained data for soil quality 
improvement and soil and water conserva6on 
program.  
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•  Non‐ve6ver grass (Bare soil) 

•  Sri Lanka ecotype 

•  Surat Thani ecotype 

•  Prachuap Khiri Khan ecotype  

•  Roi Et ecotype 

Treatments 

Chrysopogon nemoralis  

Chrysopogon zizanioides  
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Closed chamber measurement 

1. Measuring CO2 emission by 
Hand‐Held CO2 Meter  

4. Collec:ng the soil samples (soil moisture:SM) 

2. Measuring soil, air and 
chamber temperature by a 
thermometer 

3. The chamber was made from 
PVC with an inner diameter of 20 
cm and height of 25 cm  

13 



E"2%@",+)1#6" 
c)-3!c/,3"@M="X/1/0"b]/3"

C$1#"1#/"5'./0")-3"F,)5/3"'-"

1#/"5#)(&/0"&)*/"C#$5#"

$-*/01/3"$-1'"1#/"*'$, 

X/)*20$-%"1#/".',2(/""

'4"1#/"5#)(&/0 

X/)*20$-%"@M="

/($**$'-*"C$1#$-":L"

($-21/* 

ZQ 



8M@"*1'59" "W"8M@"O"h&"O"e 

•!%@*1)%*.6"#17%7".?*#%^@M9_%2-*7Y%7")78)":*#L 

8M@"*1'59  *'$,"'0%)-$5"5)0&'-"*1'59 (%"@"(!=) "
8M@" " "*'$,"'0%)-$5"5)0&'-"5'-1/-1"(%"@"%!:*'$,) "
h&" " "&2,9"3/-*$1E (%"(!P)"
"e"  "*'$,".',2(/"F/0")0/)"((P"(!=)"

ZT 



•! "9MK%`8B%^a_%7")78)":*#T""

t
Ci

A
VF

!

!
=

t
Ci
!

!

@$"""W "()**[.',2(/"5'-5/-10)6'-""<"(%"@M="(!PA"

7$"""W ".',2(/[.',2(/"'4"@M="5'-5/-10)6'-"<(P"(!PA"

X""W" "(',/52,)0"C/$%#1"'4"@M="<>>"%"(',!:A"

\""""W "1#/")1('*F#/0$5"F0/**20/"<:")1(A"

Z""""W" "1#/"%)*"5'-*1)-1"<;B;I="(P"B)1("`!:"(',!:A"

R""""W" ")./0)%/"1/(F/0)120/"$-*$3/"1#/"5#)(&/0"<`A""

^""""W "N2O"'-"1#/")/0$),"&)*$*"<(%"@M="(!P"*/5!:A"

!""""W "1#/".',2(/"'4"5#)(&/0"<(PA""

#""""W ")0/)"'4"*'$,"/-5,'*/3"&E"1#/"5#)(&/0"<(=A""

"""""""W""""1#/"$-50/)*/"'4"@M="5'-5/-10)6'-"$-"1#/"5#)(&/0""

""""""""""""")*"1#/"42-56'-"'4"6(/"<(%"@M="(!P"*/5!:A 

LL 
RT
qiMP

=Ci (1) (2) 

(<8-7F1#2*#%"#$%0*21'./%ZXWZ_ 

ZU 



@*1)%+rofile  

R/O1B h& 8X"
(i) 

Fc 
<c=MA 

MX 
(i) 

\  ̀

)*", Z]U ZT]W% V]V% Z]KQ% PT% ZQT%

6."('))3%

)*", Z]U ZT]W% V]U% Z][V% ZT% ZTT%

6."('))3%

)*", Z]Q ZT]V% W][% []VZ% U% UZ%

%

6."('))3%

)*", 

 
Z]T ZK]Q% W]P% []VU% V% WX%

6."('))3%

)*", Z]T V]V% T]K% []PQ% Q% QK%

;!:I"5( 

:I!>;"5( 

>;!D;"5( 

D;!:=;"5( 

:=;!:J;"5( 

Z]%@*1)%7F"."7-'.12:72%

O'28)-2%"#$%&1278221*# 

<%"5(!P ) <(%"9%!:A 

ZV 



18 18 

[][%

K[][%

Q[][%

U[][%

W[][%

Z[[][%

ZK[][%

@.1%!"#Y"% @8."-%

;F"#1%

G."7F8"?%

HF1.1%HF"#%

O*1%C-%

KQ%05G%

K[%05G%

ZU%05G%

ZK%05G%

W%05G%

K]%b1*,"22%*4%Q%'7*-3+'2%*4%(':('.%6."22%1#%T%:,'2%78c#6 
b
1*
,
"
22
%^
-*
#
2%
F
"
\Z
_ 

;F'%F16F'2-%31')$%d%-F'%O*1%C-%^ZZQ]V%-*#2%F"\Z_%

;F'%)*R'2-%31')$%d%-F'%G."7F8"+%HF1.1%HF"#%^WQ]Q%-*#2%F"\Z_ 

0*#-F%5e'.%G)"#:#6%^05G_ 

ZW 

D':('.%'7*-3+'2 



[][%

Z[][%

K[][%

P[][%

Q[][%

T[][%

U[][%

@.1%!"#Y"% @8."-%

;F"#1%

G."7F8"+%%

HF1.1%HF"#%

O*1%C-%

KQ%05G%

K[%05G%

ZU%05G%

ZK%05G%

W%05G%

P]M.6"#17%7".?*#%7*#-'#-%1#%Q%'7*-3+'2%*4%(':('.%6."22 
M
.6
"
#
17
%7
"
.?
*
#
%^
-*
#
2%
9
%F
"
\Z
_ 

;F'%F16F'2-%M9%7*#-'#-%d%-F'%O*1%C-%'7*-3+'%^TZ]X%-*#2%9%F"\Z%_%%

;F'%)*R'2-%d%-F'%Prachuap Khiri Khan%'7*-3+'%^PV]U%-*#2%9%
F"\Z%_%

0*#-F%5e'.%G)"#:#6%^05G_ 

ZX 

D':('.%'7*-3+'2 



Q]%9F"#6'%1#%2*1)%*.6"#17%7".?*#%2-*7Y%

[%

Z[%

K[%

P[%

Q[%

T[%

U[%

V[%

W[%

X[%

Z[[%

#*#\(':('.%

6."22%

@.1%!"#Y"% @8."-%;F"#1% G."7F8"+%

HF1.1%HF"#%

O*1%C-%

b'4*.'%-F'%'B+'.1,'#-%

&8.1#6%-F'%'B+'.1,'#-%

5e'.%-F'%'B+'.1,'#-%

@
*
1)
%*
.6
"
#
17
%7
"
.?
*
#
%2
-*
7Y
%^
-*
#
2%
9
%F
"
\Z
_ 

8'$,"'0%)-$5"5)0&'-"*1'59+"$-"./6./0"%0)**"52,6.)6'-")0/)*+"5)0&'-"

*1'59*"$-50/)*/3"&21"$-"-'-!./6./0"%0)**"52,6.)6'-")0/)"3/50/)*/3 

;.'"-,'#- 

K[ 



21 

Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 jan-10 Feb-10 Mar-10 Apr-10 May-10 Jun-10

C
O

2 
em

is
si

on
 ra

te
 (m

g 
C

O
2 

m
-2

 h
r-1

)

0

200

400

600

800

1000
Non-vetiver  grass
Sri Lanka
Surat Thani
Prachuap Khiri Khan
Roi Et

KZ 

G./0)%/"@M="/($**$'-"40'("./6./0"%0)**"52,6.)6'-")0/)*")-3"

-'-!./6./0"%0)**"52,6.)6'-")0/)"40'("j2,E"=;;?"1'"j2-/"=;:;B 

F16F'2- 

)*R'2- 

0)$-E 30E #'1 

T]%9M
K
%',1221*#%4.*,%2*1)%

0*#-F%*4%3'". 



KK 

X'-1#,E"0)$-4),,+")./0)%/"*'$,"('$*120/")-3"*'$,"1/(F/0)120/"

)1"*123E"*$1/"40'("j2,E"=;;?"1'"j2-/"=;:;B 

U]%O"1#4"))/%@*1)%,*12-8.'%"#$%@*1)%-',+'."-8.'%

!

"!

#!

$!

%!

&!!

&"!

&#!

&$!

&%!

"!!

'()*

!+

,(-*

!+

./0*

!+

123*

!+

456*

!+

7/2*

!+

'89*

&!

:/;*

&!

<8=*

&!

,0=*

&!

<8>*

&!

'(9*

&!

?
8
@9

A8
))
BC
D

D
E

!

F

&!

&F

"!

"F

G!

GF

#!

#F

.5
@)
BD

5
@H

3(
=/

BC
I

EB
.5

@)
BJ

/
D

0
/
=8

3(
=/

BC
I

E

?8@9A8)) .5@)BD5@H3(=/ .5@)BJ/D0/=83(=/

0)$-E 30E #'1 



23 KP 

Z/,)6'-*#$F"<)A"&/1C//-"@M="/($**$'-"40'("*'$,")-3"*'$,"('$*120/")-3"

<&A"&/1C//-"@M="/($**$'-"40'("*'$,")-3"(/)-"*'$,"1/(F/0)120/ 

<)A <&A 

y=4.9974 ln(x)-24.085

R2=0.63

N=12

Soil moisture (%)

0 2 4 6 8 10 12 14

C
O

2 
em

is
si

on
 r

at
e 

(m
g 

C
O

2 m
-2

 h
-1

)

100

200

300

400

500

600

700

800
y=-0.0078x + 34.471

R2 = 0.73
N=12

Mean soil temperature (C)

28 29 30 31 32 33 34 35

C
O

2 
 e

m
is

si
on

 r
at

e 
(m

g 
C

O
2 

m
-2

 h
-1

)

100

200

300

400

500

600

700

800

V]%O')":*#2F1+%?'-R''#%9MK%',1221*#%"#$%'#(1.*#,'#-")%4"7-*.2% 



KQ 

;.'"-,'#-2%
9".?*#%2'A8'2-.":*#%^-*#2%9%F"\Z_%

G)"#-%*.6"#17%

7".?*#"

@*1)%*.6"#17%

7".?*#"
-*-")"

•!"-'-!./6./0"%0)**" \ PJBP" PU]P%

•!"80$"V)-9)"/5'1EF/" :;B?" JDB?" DIBI"

•!"820)1"R#)-$"/5'1EF/" K[]Q% XU]W% ZZV]K%

•!"\0)5#2)&"`#$0$"`#)-"""

"""""/5'1EF/"
:PB?" I:BP" ?LB="

•!"Z'$"U1"/5'1EF/" :?B>" D:B=" ?;BJ"

KQ

k"G./0)%/"'0%)-$5"5)0&'-"40'("./6./0"%0)**">"/5'1EF/*")-3""

*'$,"'0%)-$5"5)0&'-")1"=>"('-1#*")H/0"F,)-6-%"

W]%9".?*#%2'A8'2-.":*#"



25 25 

Conclusion 
   Carbon  can  be  more  sequestered  in  ve:ver  grass 
cul:va:on  areas  than  non‐ve:ver  grass  cul:va:on 
area.  In  this  study,  Surat  Thani  ecotype  shows  the 
highest trend of carbon sequestra:on. 

   The  CO2  emission  rate,  the  highest CO2  emission 
rate was observed in rainy season and the lowest  CO2 
emission rate was observed in the dry season. 
  
   the  obtained  data  can  be  transferred  to  soil  and 
water conserva:on program and used to improve soil 
quality    
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