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Abstract

Varies widely-distributed plant species grow in Taiwan, they can adapt to wide range of
altitudes and different environments. The purpose of this research was to find out whether the
morphological and physiological characteristics of these plants change with the environments
and seasons, and what are the significance of these changes to the plants?

In the research, | collected healthy leaves of several native widely-distributed plants
populations in different habitats along an altitudinal gradient on the eastern side and western
side of Central Taiwan. The species were: Pinus taiwanensis ~ Alnus japonica ~ Miscanthus
floridulus ~ Plantago asiatica. The elevation intervals between adjacent sample sites were
around 300-500 meters. | collected the leaves in Nov. 2009, and Jul. 2010. There were three
parts of this research: (1) To compare 8"3C (stable carbon isotope ratio), N content and C
content per leaf area of the four species in different altitudes. (2) To compare physiological
and morphological characteristics between M. floridulus and P. asiatica along altitudinal
gradient in different seasons. (3) To compare the geographical distribution, physiological and
morphological traits between glabrous and pubescent leaf form of P. asiatica.

The results of the first part showed P. asiatica has the lowest 8*3C value among four
species, | speculate the reason was the height of the plant, because P. asiatica is short, small
and close to the ground, it might be easily affected by CO2 emission from soil respiration and
the use of fossil fuels by traffic vehicles. P. taiwanensis and A. japonica both had the highest
C content among four species, it inferred that their leaf structure might be the sturdiest.

In second part of the research, LMA of M. floridulus at western side in November was
significantly higher than in July. | speculated the reason was the lower moisture and lower
temperature in November which made the plants reduce the loss of water and keep warm by
increasing the thickness of lamina. However, the plants of eastern side didn’t have such

significant trend, it might be due to the less of dry season in winter. On the other hand, LMA



of P. asiatica was higher in July than in November. The cause could be discussed with its §"*C,
N content and C content. The 8*3C and C content of P. asiatica were both higher in July while
N content wasn’t. It implied that the water use efficiency should be better in July than in
November, however, the increase of water use efficiency might be a result of the more
suitable weather, instead of the leaf it self’s photosynthetic capacity. Higher C content in July
implied the higher strength and mesophyll densities of leaves, so caused the higher LMA in
July.

The results of the third part of the research showed that in each sample site, there were
individuals with glabrous and pubescent leaves, however, the disparity of the proportion was
huge. Comparing the two types of P. asiatica leaves, there were no significant differences
between them in chlorophyll content, LMA and SD. It inferred that the appearance of
trichomes may have no significant functions in reflecting light or in reducing water loss. It
may be just a manifestation of genetic polymorphism. However, the trichome density of
pubescent leaves showed significant increasing trends with altitude. The increase might be
contributed to the changes of environmental factors such as the higher amount of solar
irradiation, the greater temperature difference between day and night, and the lower mean
temperature and humidity with increasing altitudes. Besides, P. asiatica collected from site
White iron gate showed significantly higher trichome densities, LMA, SD and §"C values
than other sites. This phenomenon may be due to the aridity of the habitat. Furthermore, the P.
asiatica populations at this site are all pubescent form. It implies that the population is a
different ecotype, or only plants with such characteristics are able to grow in this

environment.
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WEFI e R2BELESY
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B A AHE RS FIE300-500 2% 0 k- HE R F BHRBERES S B

BHY LR KL HEEORETIB P B I RAFLE R -

6. R ZFEP &2

ARPIREAUED L E VORI R BEGPC) Ed 4 F B (Naea) ~ ALE
v i (C/N)

CAHAEE S ERERETREA BOREEY - A T EE A BRLE
BLL-HA B DI NA B REHIBEREESEL oA I FREES AR

2 BEAHRABLZFEASBE N T4 ET B 5 60°CHEH P @ Fe 72 ) pF iy

:%E
l—=

—=\
I

b FER R BRI ESE AL E R AR B - RARIN 28 AP 2-25
mg & R>045 & ¢ (tin capsules)o £ % » & & A 47 kil % b B &k (Model)id 5tz %
B o 8%CN% -~ C% o “E 15 8- N% ~ C%3 + An ¥t cnd =5 2 F & 32 ¢ (LMA)

% 1B B| Narea » Carea 1 ©

(Z) A SR FAEARARFRANI I 0 T hd 2

=g

4. 7 HRE

THEEZ BTN A4E RS RS 300 ) 500 2 2 2% - 802009 £ 11 7 %
2010 # 2 * 2 3k S 4880 & P/ L 5 © 4 3 (500m) ~ T $:(1000m) ~ % ALK {7 (1430m) ~
# 4 (2200m) ~ 22.5K(2640m) ~ & F5(3080m) - b T (2990m) ~ + & & (- ) (2550m) » &
%(2200m)~ #7 6 1§ (1644m)~ 4§ i # (1330m)~ & F(880m)~ = #£(450m)~ % ¥ A(100m) ;
dONIR R 2010 £ 2 A L B AR A EIRE 4 2 0 F)p 2010 £ 7 0 <
GARITARE R EATH B R 2010 £ 70 2 A ERY T FAA YL BHEY
72(450m) ~ 45 T =£(900m) ~ X ALK 17 (1430m) ~ 6 4 F* (2000m) ~ F # (2670m) ~ & B
(3080m) ~ & oL 25(3150m) ~ ~ (= ) (2640m) ~ % %(2200m) ~ &7 5 1F (1644m) ~ 4§

/& 7 (1330m) ~ & #(880m) ~ % A(450m) ~ * ¥ A100m) o 2 HRBLZ BB GF LA A - o



5. A EEFRE 22

FAZBEPERF L 2009 # 11 7 ~2010# 2 7 % 2010 4 7 7 » 4 B 3 F o w rif o

6. B EE P &2
31 H =¥ ® o # 2 sic £ (Leaf mass per area, LMA)

BrrEE PR S 1 EG H RLI-B1I00)RBIEEG o 2w E uE ] RELEH =
5¢ﬁﬁ§&%%%ﬁiu—@ﬁi,ié% FH 2 ARG - AR T &2
B BB Py ESRBIRIES - BRI ESI BEgLLZA
- FE o WGP RS- L EVRIER A RRBES L LAWK
R E 260 Cufap B F T2 PP > FE Y 2L HE L g

£5 4 75 LMA -

32 E P F3i% & (Stomatal Density, SD)

FHREEF A REEY RBP AT BN ER 2 LA ET AL FH
BT kSRR B BRI AT 2 f I iR 0 F B DO BE R B ALY
BBz 2 BET ek “ﬁf."lﬁfu%’a ML FIRRE - FEF FHILFIBA
(Total stomatal density = fe— # £ F2 + 2L F' B A+T LA F3 %R > Hiz5 53

#emm?)fet T £ 4 F 34 i|(The ratio of adaxial/abaxial stomatal density = + % & # 3t

BRITEAAFIVHRAE)-

33 e F =E 1 BOPC) B g #F 7 B (Naea) ~ BLF 1 E(CIN)
FLMAERIZSRis  BE S RPN 2 0B R BB BES A T A8 K

BAFL o BE - AN 24 AP~ 2-25mg & HA4FF ¢ (tincapsules) o E 2k ~ L E A

<ﬁ%#ka%wﬁﬁyﬁﬂiﬁ%\N%‘C%o%N%~C%W%%?@§HMQWEQ%

N% ~ C%3}k + 4p e LMA & > ¥ (¥ 3] Narea » Carea B ©
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(2000m) ~ # % (2670m) ~ B F5(3080m) ; K {SAJE B = BHEEL > A w5 : F §(880m) -

3 %(2000m) ~ £ L #:(3150m) -

5, AR BB 2
Behdh B0 2010 8 0 o IR 2N RBIST B AR F L AL B HE B

gmww’ﬁ&%ﬁéﬁ%@@\%g\g@ﬁgiﬁiﬁsyﬁaﬁéﬂ 210 % -

Ex

FRPAPS LT S b D8

6. BIZIE P &ES
37 AHRE} A EAZ B B EHE AT B
hie R Y o KA A & g L kAl (glabrous form )~ i 5 5 =< &) (marginal hair

form) ~ § = 4] (pubescent form) - i# 5 § £ A5 A5 E # eha L 2 £ £ afiT 4

gt o § L AIRIE PR G AL AL
WA REL Y 4 R s B B 2mx2m | E 0 ) R IR

BIS22% o AL ERACBEREE ABATLEY A2 P ER AE
Ig§,7 ﬁ'{i ,infgj:_‘%'al:‘,\,p}a\[,bc

38 & H =% 7 & # 2 s £ (Leaf mass per area, LMA)
(

39 7 LAEF 2 & 4L %A (Trichome Density)
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3.10 £ # # 3¢ % & (Stomata Density)

g
o
Ay

BPIZLIMAE 2L LR R2FLAEFZALFER LB P uERH

~

BRE 3 E4e (2 )32

3A1E & efE el & v B0PC) ~ H 5 A F 7 B (Naea) ~ #F 1+ E(CIN)

~F

EPREEEF (3080m) 245 T3k (900m) 2 F LAERE L AYFE L LE R o
FLMA B2 24 L ZARES LG » 245H °C N% - C% > » 24r (= ) 33«
312 £ %% 7z £ (Chlorophyll content, Chl.)

i * ® %% p| £ & (SPAD-502, Minolta Corp., Japan)p| & I & 4% &k % | #TiE B~ 2.
EroOES i RFEPFES SR B2 NI REFHEITFLE (&
SESFFEF RS2 H D S §F (simple linear regression) x5 it fF o 3¢ & b2
4 #c(R?, coefficient of determination) - % % F % § B2 Bl 2= 407 ¢

MEPRTREL BESDLRYGLIoM EG F2EY > R 7 SRR 3
5ml95%e i chds ¥ ¢ £ (paraffin)dt o 5 AR F (S e 2 2w A 0B

6 ] PFis ERESREC 2 2R e > LY g (Himac CT 4D, Hitachi,
Japan)r4 4000rpm e i& 3o - 4 48 18 0 B b R % 14 Ak Sk B 3 (spectrophotometer,
Helios €, Thermo, USA)R| & 4 £ 7 665 nm (Asgs)Fo 649 nm (Agag) eFk T i o 11 T 1] 2 3¢
rEFHE a(chla)s £% 2% b(chlb)x £¥4% %% % € (Chlyow) : (H =5 pg)

chl a = (13.7xAgs5-5. 76X Agag)

chl b = (25.8xAga9-7.60%Ages)

Chlyors =chla + chl b

BE BFHRAZFEEFIESZZ AEEZDEEEE LT ;EK,% ME R fF T KT
Az Hra o E¥taES 2 b2 ELFR R Ay aaiEE M

MG cni Rl oo EH RN R



(2) “jw 7 s B R F R R §

ek

ARz AR RARERFT 52009 £ 117 > REA TS SR - o F 7
B A B 3 (Plantago asiatica) &% (®l- (@)(0)) $ % 4% 4& ™ k= £+ (Pinus
taiwanensis) > 43t 23] 3% ; £ k&£ 7 &= (Miscanthus floridulus) > ¥ 5 2% ; 5 %%
# (Alnus japonica) & > 95 13/ 2% - st s BF A 30> (Bl= @)(b)): - &*H
fro EPBF 0 A 485 52% L kI T &= A 425]48% 2w A
P42 %2 B o fE el &t @ (8BC) amniy (F= @)b)) > = 81%C m
AT HZ ¥ 0 011 51-14%0 > 8 F R0 430230 F1-34 %0 0 5 AR 5
3o /3525 3]-30 %ol B o R T F b = F vt & (3PN) a3k (Ble @)(b)) = s
151N AR A O%e'iif e Tk F 0 R AP L B Tz BT @

B 3 0 R f T VEH2LT §55e0C BB A4E R R T ¥ 4p M (R°=0.4788,

=

\4
‘H\

P=0.0021) > B4t fmsh A 02 0 JRIDA L AN F RISDT BB B
TREAAPE SR ERTEL L ERARS T ARFME D R A A

A AL NFF A BIER . FILRTRAFHRIE NI WL T LA o

- sn SR F 2 EOPCON)HE il F SR T A -

M. floridulus P. asiatica A. japonica Pinus
taiwenesis
N content (mg cm?)  2.01+0.51%° 3.74+0.85°¢ 2.77+0.44° 1.33+0.57°

C content (mg cm?)  44.71+1.11° 40.02+0.95° 50.85+1.27° 50.59+0.67°

b

8C (%) -11.76+0.84%  -34.74+0.92c -27.38+0.95 -27.08+1.10°

5N (%) 0.92+0.51° 1.05+0.85° -1.40+0.44° 0.31+0.57°




N content (%)

C content (%)
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v ] s i ¢ v ¥ 3 'fv; 2
> * v . 2 0o . P - ! v ]
. s @ A & ] : v %2 a
. a [] A
A® A . L . . :
14 wa A 11 a & = &
o T T T o T T T T T T T
0 1000 2000 3000 o 500 1000 1500 2000 2500 3000 3500
altitude (m) altitude (m)
Bl- ~ i cEgafizy g2 @00 O)R0- (24 Fg: T &=
’ . 22 A - s N , — A N - X1
‘Jgrﬁ]ﬁg&-—é’i“—"i-’,%g;&-q? cEAY e d 2 A0 D ER)
(a) (b)
56 56
54 4 " 54 4
21 AW v v a 2 & ; ¥ ‘!'é
- O ¥ v v s ] San ¥ YYIyra
& b ¥ v & v g v
ey v
. v R %—48'
46 1 . s . 8 461 . » .
< .
44 4 $ . * 344— $ ! . L | .
42 4 " 8 42 9 2 o o
401 0 o 401 8 o 8 o 8 §
8 g 8
a8 o a 28 4 o
B T T T T T T 36 T T T T
0 500 1000 1500 2000 2500 3000 3500 0 1000 2000 3000
altitude (m) altitude (m)
W=~ ttEprhEeEafamz @ ()R e (24 Fg: T &=
B - s . N , - ns . L4 — HE L
E’Jrﬁ]ﬁ}' & "l’t-’%5—‘—5-11/'r/%ﬁg‘ﬁ’gg—‘—iq/'r’/%—#-%“\)
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(@)

(b)

Bl =
T

atitude (m)

e g2 3BC (@) F 2% (D)Ko (R4 BT &0 4 FlEk:
PeAY 9 d = a0

¥o2dzam

8 8
6 5 6
Q
A . 8 ¢ : 8 L]
] o . 0 & °]
24 & [ ] . :-r-: r& H g g Y 2
a
4 ' ¢ £ 8,
0 A . a g e 0 g 2 -8
* . v 3
v ; Q 2 "TFL:"—SA
=2 4 a . o a A
o
] .
-4 T T T T T T -4 T T T T
o 500 1000 1500 2000 2500 3000 3500 o 1000 2000 3000
altitude (m) altitude (m)

- prd Y 15 /L . T . [od - 4 .
Bz~ &2 0PN B0 (2o 2% ()R- (2 ¢ MR T &9 4 M
PHRE R Z R AHA 6 Z 87 A H )

(@) (b)

-5 -5

-10 4 -10

! r__.——L_/‘.’_"’" I T , ¢ LI | ] " ”

-15 4 -15 4

=20 4 ‘_{:) ~20 A

=25 4 v -25 <
& A 4 v A w Q
s3 8 2 T T . vy $382

a
-30 4 B 8 -30 4 8 8
5 5 8 o 6 8 g

-35 T T -35 T T T T T T

1000 2000 3000 0 500 1000 1500 2000 2500 3000

altitude (m)

EAER)

3500



22 v ng e 3°C N § g;;i g
B R¥FAITTELREPE-*:P<00

ALk o

Miscanthus Plantago asiatica  Alnus japonica  Pinus taiwanensis
West floridulus
side R P R P R P R P

N content 0.1227 0.1836 0.1217 0.2665 0.2459 0.1209 0.2779 0.0957
Ccontent 0.0625 0.3227 0.3241 0.0534 0.1826 0.1899 0.0474 0.4967
8*C 0.4788 0.0021** 0.2106 0.1335 0.0003 0.9626 0.0187 0.6721

8N 0.1997 0.0721 0.1406 0.2297 0.3862 0.0412* 0.0265 0.6135

D

Z e AL INEE 2 sBC ~ 815N\ § RN E
RWE “"‘?’\““”ﬁﬁ/’v\’}‘r”%g? RZ Pigo*:P<005> A %8%¥ ;* :P<001>

TR E

B

Miscanthus Plantago asiatica  Alnus japonica  Pinus taiwanensis

East floridulus

side R? P R? P R? p R? p

N content 0.0889 0.1569 0.0024 0.8317 0.0137 0.6134 0.0310 0.5472
Ccontent 0.0987 0.1348 0.0294 0.4574 0.1717 0.0618 0.0015 0.8908
83C 0.1830 0.0571 0.0776 0.2215 0.0804 0.2130 0.0004 0.9442

8N 0.0061 0.7173 0.0048 0.7645 0.2382 0.0248* 0.0562 0.3951




(T) WHRIFTH A RARFRDT §FE DD Y 0l 52

S
=g

(A) # = % (Plantago asiatica)

6. ¥ =m 2 ¥ 5 542 £ (Leaf mass per area, LMA)

damEaLMAE (BI@Ob) 7T 20 2305F5 > 214343 R M
Pl amdmn iy IMABE KRB RELFPELIAM B T algFpn-
iR Y 2 B PIF OB IRLE IR A 22010 & 7 0 2. LMA @& ¥ § >t 2009 &

117 o FFRPE IR G PR hod IR AF o

7. £ % 5 it % & (Stomata Density, SD)
BESRF I HA (R (O) %> 24150 5/ 700 22010 & 7 1 =
BRNERZ 2009 £ 110 AHEHDEAKI A TREF AN o 273 B0 i

BT 0B A FRACIE 1400 2 R Bh 2 K 3076 J0A2HE 2000 2 ¢ cnfREh o H A
FRBRBEFR NI KARKRAAT L GFLLB o 00 B H T )
B

WwiEE 06308 2F (RIEF)) EAHRBARAZZISARF

8 Hixd 2% 222 MZE (Narea Carea)

B A F e Noreg .5 5 5 L2 22 0.06~0.14 F 5> Crea 1] 5 5 T+ 24 0.6~2.2
B o B EHBNBRMEREIFAI > FRAIE B2 Naea 5 Cyrea 187 7
T2 11V BRAaRFREREF2Z M (B2 (@Db); T38# FE G Chea B2 7
TE 11 AR E R TIRIAPM 0h Nyea BRI N F 110 B R KT REEF L AP
P RlE e (Rl (C)(d)) -

9. #& T 2% 0t @ (57°C) ~

B F e 8C B A 4 -27~-34%0 o EEHAINA TR HFBC EmAT Y pripg;



LMA (g cm™)

stomatal density (N mm®)

ration of adaxial /abaxial SD

HBEREEr AN (F=@@0) 117 pli c Al ? P2 PHERT I L

BN A sPC e EE 1LY o

(b)

0.006 - o *k 0.006 1
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0,005 - :
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0.000 T T T i 0.000 - —
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©) (d)
200 4 Jul. 2010 8007 @ Nov. 2009
y =-0.0619x+ 529.95 o Jul 2010
700 1 R?=0.2205, P = 0.0039 ° 700 Nov. 2009
o s y = -0.0564x+390.8
600 1 g o E 600 + R?=0.5991, P < 0.0001
] g z
500 4 s . > 500 1 9
e 0 o. (=] g\ Q
o i P o o
w{ o g Bawl .8 8 . -
& g T - —3 o o
300 9 e 8 .g_, 300 8 8 e o 8
] . . 4] - 3 e ﬁ 2]
L ] Hl o
200 4 8 200
®  Nov. 2009
o Jul.2010
100 . : x 100 . . T
0 1000 2000 3000 1000 2000 3000
altitude (m) altitude (m)
(e) ()
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== Jul. 2010 [ Juk. 2010
08 o 081
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]
06 4 o 064
K.
=
o
fu]
044 T 044
B
e
S
®
02 = 024
0.0 : T T : L 0.0 -
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 3500

altitude (m)

B ~2009 & 117 2 2010 & 7 % & % & ¥ ¥ 2

altitude (m)

(@@ 252 (b) L 277 LMA ; (c)

g $8 % (d) LRy 3L 54 % & (stomatal density); (e)d 8% (f) X fReht T & g e
3t % & (ration of adaxial/abaxial SD)o** % & %78 F it ¥ » B2 7] 1%cnig
F £ Bk (t-test, P<0.01) » *** X £ 2%3F F e AR E D 0.1% 8 F £ B

K 3 (t-test, P<0.001) -



(a)

(b)

0.16 1
0167 @ MNov.2009 . ®  MNov. 2009 :
o tul 2010 y = 2.4514*10°x + 0.0045 o .0 NSVi 2023%*10-5 0.0075 .
R?=0.4209. P = 0.0225 G4 yo - X+
L s R? = 0.4606, P = 0.0175 o .
o
(] -
g 012 1 £ 011
o o 2
g E
; o~ o £ 0.10 . g
] o y= 1] .
g o 8 ] 8 ?
& 0.08 4 @ 8 = 008 g o & 8
o T ¢ Jul.2010: o .
0.06 g B0 ° 4 y = 1.8594*10 " + 0.0084
R?=0.4667, P <0.0001
0.04 T T T 0.04 T T T T
0 1000 2000 3000 0 1000 2000 3000
altitude (m) altitude (m)
(d)
(C) Jul. 2010: 5
247 o novoms Y =2.3024*10°x + 0.1206 247 @ Nov.2009
,,| © wimo  R2=04168, P= 00002 ° 224 @ M0 3412010 :
- " 20 y =2.3070%107x + 0.0939 ©
) s R? = 0.4957, P < 0.0001 8
o~ 1.8 4 9 T G 18 o
e a o =4 9 - £ o Jo
2 16 =] - 3 =i ] o_~"0
g g T 5 g o7 8
= 144 _—-8 = 14 o o s .
E o a 2 ° o - —’5’ g L]
c 124 [+] o 5 1.2 4 ) ——"0 8 o
3 o s
O 104 o O 10 8 -8 i N
Nov. 2009: 5 o & * Nov.2009
02 1 $ y=35372%10"x +0.0377 021 8 ¥ y=12600%10"x+00771
0.6 R?=0.8293, P < 0.0001 06 8 R?=0.2589, P = 0.0185
0.4 : . . 0.4 . : . r
0 1000 2000 3000 o 1000 2000 3000
altituce (m) altitude (m)
(e) y = 0.0013x-31.6926 M y = 0.0015x-32.3409
R?=0.6476, P<0.0001 - R?=0.7509, P<0.0001
- ®  Nov, 2009 o ° 9, onae 5
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e
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L ]
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(=]
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i} 1000 2000 3000 a 1000 2000 3000
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B ~2009 # 11 7 2 2010 4 7 # & 5 ¥ * 2 ()7 30 % (D) A NH =6 F§ 7
¥ (Ncontent) ; (c)& #% 2 (d) L 3% ¥ =5 F a2 2 £(C content) ; (e)&F % % (d) L %
TR Rt o (24 BB~ 5§ FEA S &2 2009 # 11 7 2 2010
BTV 2 AR EHEACFTRBRA G NEL 2009 11 ¢ 2 2010 & 7 2 # H ¥
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10. & 2 322) § 7]+ B 2 M B

E

G F T IMEH ISR L E S VR R Y R A A IR A i S8R 2 Ap B

Mo RE T T AP AU I LMA 52 3°C i~ N 222 8°C & ~ LMA &
2 Naea B~ 34§ 74 % /& (Stomatal density)g? §°C &~ F T4 4 #34 ®% A L & (SDu/d)

APCHE B HTehE Rt e 7 > LMA 2 8°C 2 @ (Bl= ()~ Narea 227 87°C
2B (- (0) 2R MEFEAPM - @ 4 74 % & (stomatal density)#r §°C & (@~

©) FTAAFI A EEICLELE TN -

e v R 2 m& B2 & F]S R RE A AT AT IR 2 BB
I P<0.01> 45 %ﬁ D P<0.001 > 4l B % o

Plantago asiatica

Nov. 2009 Jul. 2010

R Sig. R Sig.
LMA vs. 13C 0.3670 0.0002***  0.3899 <0.0001***
N vs. 13C 0.2141 <0.0001***  0.2765 0.0017**
LMAVvs. N 0.2037 0.0084** 0.2212 <0.0001***
SD total vs. 513C  0.0207 0.4249 0.0072 0.4930

SD u/d vs. 613C 0.0347 0.2992 0.0186 0.2674




(@)

27 =

®  Nov. 2009 o ”
o Jul. 2010
28 4 I ootfo 8
=29 4
=30 4
2
R
=32 4
L ]
a3 ] o 5 o
°
-34 T T T T 1
0.001 0.002 0,003 0.004 0.005 0.006
LMA (g em?)
=27 1
28 4
=29 4
=30 4
2
T
=32 4
33 4 oo ®  Nov, 2009
o @ o Jul. 2010
]
-34 T T T T T 1
0.004 0.006 0.008 0.010 0.012 0.014 0.018
N (g em?)
® Mov, 2008
o Jul 2010
2T 1
o
2 oo @
.28 4 o 00 0 © Teg o o ©
o o Le] o
o
-29 { o "o 47
© co® oe
-30 4 o % a °
& @ L] °
i} 5 %Y o o]
“ 3 Oy ® o
-31 4 = o .
o]
84 O %0 o
% & % 90
324 ] .
L]
33 . o o
° %
34 T T T 1
200 400 600 800

Nov. 2009:
y = 842.4918x-33.0251
R?=0.3670, p = 0.0002

Jul. 2010:
y = 1120.1336%-33.6730
R2 =0.3899, p < 0.0001

Nov. 2009:
y = 344.9528x-32.8550
R?=0.2141, p < 0.0001

Jul. 2010:
y = 242.8128x-33.0862
R2 =0.2756, p = 0.0017

Nov. 2009:
y = 0.0019x-31.3081
R?=0.0207, P = 0.4249

Jul. 2010:
y = 0.0013x-30.2770
R2 =0.0072, p = 0.4930

B 4 (QLMA 82 §°C 2 3 st MW (0)3°C w ¥ =¥

2§ R B AFRM AR (0)5°C 1y



(B) T & = (Miscanthus floridulus)
1. 5 =w 2 ¥ ¥ 5.3z £ (Leaf mass per area, LMA)
I¥=mlMAE (B ~@0) a5 T2 22 538Fs5 » Fila 3 & A&
BHRFETREERMME VL RA R P2 ML RS LMA B 1l P Y
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