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Abstract

Soil organic carbon(SOC) is an important component of the global carbon
cycle and has direct effects on the global carbon balance - The objectives of this
study were to determine the effects of Silver-grass and Vetiver grass on soil
carbon pool in natural environmental conditions. The results showed that : The
photosynthetic rate of Vetiver grass was lower than Silver-grass. The biomass of
Silver-grass was larger than Vetiver, and the maximum dry weight was
1966g-pot ' year” 3.67 times higher than Vetiver grass. The values of SOC, §"°C
and C % in different depth of the soil from Silver- grass-planted were significantly
higher than that from Vetiver-planted soil. Which indicated that the ability of
Silver-grass root-derived carbon (C) input into the soil was better than Vetiver
grass. The 8"°C values in shoot of Silver-grass and Vetiver grass were -13.75%o
and -13.4%o , indicated that Silver-grass and Vetiver grass were both high in
photosynthetic efficiency. The C% values of soil planted Silver-grass and Vetiver
grass were higher than rice, corn and elephant-grass in traditional cultivation
system. Hence, silver-grass and vetiver grass have been proved to be the ultimate
grass species for soil and water conservation, Biomass Feedstock, ecologic
environment improvement and SOC storage.

Keywords: silver-grass, vetiver, carbon pool, stable isotope

=2
ETY

-\jn‘,

FE R LR ARERA RS CO R 21997 & 12 7 5 149 BE
FIrd B & AP AR IR F F W E el 2k g (G R
BREET )RR REF R R E 2008 3 2012 E FH#-CO,~ SO, % 5
FEREF AP R A 1990 £ bl b Topk ot 5200 s Ak B
3 Bty o FHBARF RETEAFIRE - mAFE P 4l 0F
PERIHBIEET IR PanaFl § Lok > FREaRki 2 Lo
B (Studderteral. 1997 ) F1p* > Fae JI* 7 SR 2 ity { £ ki
PRAARR 3 ETEREL FOLE KA TR LT L EARR
f’(carbon tax) X B P wPE o o BEIFHE B LIPS G Bl A
2 PR 2GR R AR R AR L7 fi RS L CO;, o



Weed Sci. Bull. 28(2), December 2007 133

PR REA R (R FGRETE ) HARL 2 AT H RPRS o L aRiEH R
oo AR

4%&%‘\%xm,}maﬁ_m i ?%%mﬁ}ﬁ%’g‘““*w%ﬂmﬁgf"
Bof A F COLRR TR a2 i haonF i £ koo 72244
o4 ‘E'*i‘«'“g BT R AR s PRI T >—r-'11iii‘zﬁfi#ﬂm'ri‘%i(Canadell
et al. 1996, Rogers and Runion 1994, Kimball 1983 ) 7 & = ( Miscanthus
Sflavidus ) & &3 5L B KR R ‘%ﬁ%*'rﬁﬁ% NIRIRE: 2N ] A
FAORTAE EEE S S F R F A 3000 o ) 352 BB E R @
R RZEYF “f*ﬁ By R ot TR i ik gk T i
( Xiao and Wang 1995 ) - $2 & ¥ (Vetiveria zizanioides (L.)Nash) &~ #p
w2 R 4 EdEhr it ((Wang 2003 ) 0 s FEChIRE T g B -0 it 7
€ A2 F onihfE s o Flpt g %ﬁ*?’ﬁm R E A m iy &R o AL
PAT I bk R A 2 INTE LA ST A T
AR AN -

* ey B F iERE
$ %8 COy kR

b

PRI &8 e FHTCOF & N,OR
=1

-.-l‘WV

3T

T oo f iFXR AR T o T S I BT F
*mi%ﬁﬁiiiﬁﬁ%*i£ﬁ°ﬂwﬁp BIFFEERBET 2 L2
z».:;.";;::i%/r :}kﬂi?ii%i z H 41»%4;,5531\;39 E’_&ggo

bhoptgr =
AFTHEEFRAAEI §FTERE T AR THEHPERT &
ﬁ%%¥é§9ﬁ’*%*ﬁ%% i PC R A ¥R S Rt By et
pER
- ‘fivé’l‘%’}‘—,@vé‘%&'ﬂ
AP T ERT&HRMNED CFAFRBREFE o T &F

(Mlscanthus floridulus ) 2 32 ¥+ ¥ ( Vetiveria zizanioides (L.) Nash) 2_30cm &

c fate it HOF R R wﬁiﬁa‘é‘ﬁ%} P AEBR S A R Hoke 2% R 0 BARE
iﬁi;‘ c ¥ F AR E - M E30em JEIIOem 0 B3 em2 cKiEEERIF 0 d b
A& FE10 cmK - BRdt > HSBEERIY 0 AR £ 1020~ 30~ 4021502
B2 FEIER O FBRILEAFZ R EEkRF LR SR CELERRESA

e % o

2006 & 10 * Iu %fﬁiﬁ?iiﬁ%??éﬁ%i%“ Bt R G B )
A E 7»_2{—_:.»: fi" L= Iﬂi}'ﬁ*@”’fiﬁﬁ R 2L - 2L PEER



134 [ SR G Y A T BT e B 96 F 12

FREFFFF > By P2 T R RARZIEEFREF 2 7 R
FREEEST o ¥ M o BB R4S (Oryza sativa ) ~ 3 F (Zea
mays ) ¥ 4k % ( Pennisetum alopecuroides ) — & 11} cigB v 2_ 4 3| L 47
etk E TR BRI FEIRO6 B V- = 60 C - F
is fl"é‘ HLEAF o
I kB TR R K 4T

k& (e g ok W M2 R RGN Bk § MRl Rk 5 ( LI-6400,
LI-COR Inc, USA ) fic & 6400-02B #| % 45 (LI-CORInc.) % 6400-02 LED
A1 kR (LI-CORInc. ) tep R E ~BRE2CO, ERZIFET «F‘J Tk
5B 0~50~100-300~500- 8001000~ 1200~ 1500 ~ 2000 pmole m™ s PPFD
$EIE T 2 - § (CpofTiE X (Lai 2004 ) o
=B OPC mas B A

Pz EHRE S SUC R R AR B bR b TR
( MAT252, Thermo Finnigan ) %%' d i@t 4 nds % s (Conflo, Thermo Finnigan )
BEApd K~ 173 (HP 5890)s¢ ~ % » 47 % ( EA1108, Fisons ) i # ( Li and
Yagi 2004 ) °

L Y A A

"R % 1Y% Walkley-Black * ;= (Chen et al.1994, Nelson and Sommers
1982) Rl T 2 7 Wz & - HAS T (DFP1-05 g 2 HHk &> 500 mL
BAFLY > 0 BEHEP T F A~ FER S (2)4c > 10 mL IN 2. & 48 fasa %
eis#H 3 o (B)iE 4 » 20mL EALEE 0 F R 30 445 (42 iEH 4~ 200mL
74 k4o 10mL 85% Bipk » *xi4 1 (5)iF T if 4v 9 30 iF = Fedp T A (6)
705N T4 RF R B R0 d mAkd Wb L FI A H L ¥ o E R
PG PFETETF LB 3 E O

12 ><1.724>< 100
4000 0.77  sw(g)

OC%?’}?&@“\%B’ F‘*irr\—liﬁ‘/p/lklﬁ"{ (mL); B 5 39 &% 2.
R ,,z,lg F(ml):sw 2 B2 @K EL 1.0 5 'a‘f‘ﬁ‘rxéw,p,,z,}a)ia\l)
1.724 % 3 8% 2 $ 4% 7% #c(Van Bemmelen factor) 5 0.77 & &% 2 w5 -

I~ FRsAT
1% 2P0 E Z 8 SAS 9.1 i {7 % = 4 {7 (analysis of variance) > £ 14 % ]
#ic %8 SigmaPlot 8.0 g [ -

OC(%)ZIOX(I—ZJXI.OX



Weed Sci. Bull. 28(2), December 2007

135

F% Bt

- ‘i’}ﬁf&_;ﬁ?%é‘.f’rﬁ

i k‘kiﬁi%%:{} %?pé‘%?i%‘ﬁe E&"J'W ‘-E!FEI 7*1% Tfﬁﬁil-&féfﬁﬂ
THEREDRE I M T &2 L giv? L HgLur 520 pmole
m?7s? > wEEHE F (1980 umole m?s?) i : k3 A 5 1500 pmole mPs? pE i
Kbrfegh o ST EFREEL KL FY S 5158 pmol CO;m” 5™+
WEERLEETEF 11.5umol CO,m>s'% (1) g7 17 &=2 kg i
#HPF o LHBEFEFFL Y 0 F X T (Festuca arundinacea) ELI i) A
REIErEFY 511 umolCOzm s'(Cuietal. 2006); & 4 &k k£ & (£
# F 7 iE 30 umol CO, m™ s7' 12 + ( Vitale et al. 2007) K«Eﬁ- AARTRB T 4
eI AR FTREFY A AN - CGGAETE CAFFLF -

dEIE 6B E R T HFABE (47 99 ) N ELGEE B4
£ (107 -8 &30 )z 36 am TR L 449 B (H2) Wil 2
ABATE > T &7 1966g pot'year DM » L 34 F 2 3.67 & o
S EIBREE

2 3 AL (soil organic carbonpool) % % €t H2 HI L F 2
ERE AR LR L EE N S AR TR0 L SRR £ E L
lr«ff‘mﬁ% M % sh TR Bk L (F P R S WP 4 g %

B P& KR

fAfElE2 T &=
kg' (4.32%) 2 FFsa sy ¥ 2
g kg (1.79%) 2

%
Ao A A

AR S%EFRE(R I
Bt BRI [0em iEZ O o > SOC 3 ZE"
-40 cm 1#@;@&’]‘ RS E’?—Eﬁr’ﬁ/ﬁi‘a 4o

SR R MR SUEE: AN Oh 5 R

ETE

& SOC )
J‘ ﬁt’ﬁé‘lﬁg B

_;4——

» “g2 Hi4voLiang et al. (2002)

AR e R o

Y

¥ S0C 2

"::"a7 :1:-‘;—’52
r";—‘kSOC&J'

b /L

’kblf‘%‘%?—-y ’

PR F LRI R

T
2 ES0CE £ %

e
=
=
xs’.

LE

=

7T

% 15.85 gkg! (1 59%) % 4322 ¢
%590 gkg™! (0.59%) =
i;fSOC SEBEEY

17.88

DA 30cmiFEZ O
mvr)im bRt > 330
%#aﬁﬁ%ﬁa%ﬁ’

R AL SRR GE

24 EHEA TR R

2 AT > T E (Mfﬁi

F 2% 22 Liand Yagi (2004 )



136 Pl SR S d @] 37 A 1 BT B [ A 96 12 7
20
- O M. flavidus
o ® V. zizanioides e————" 19}
S 15 o -
£ -
ON //o o
Q B _e———"°
g 10 o /./’.'
2 % e
o s
© _~
o st /5 ~®
£ o/ e
S | 7
g ol e
e ¢
£
Y 1
5 . . . .
0 500 1000 1500 2000
PPFD (umole m?s?)
Bll. T &8y FEBE2 LLITH g Fkd R o
Fig. 1. Photosynthetic rates of silver-grass and vetiver under various photon
fluxes.
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M: Silver-grass V: Vetiver F-P: elephantgrass F-O:rice F-Z: corn.
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