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Abstract - The growth and niche breath of four species, i.e., native plants such as
Bidens tripartita and B. bipinnata and naturalized plants such as B. frondosa and B.
pilosa var. minor, were studied as related with environmental gradients including
light intensity, soil moisture and soil nutrient. There were no significant differences in
the phenology within each environmental gradients while considerable differences
were found between species; the two naturalized species bloomed and produced fruit
later than the two native species. Two naturalized species exhibited relatively higher
total dry weight than the two native counterparts within all environmental gradients.
Total dry weight showed positive responses to light intensity and soil moisture, and
negatively to soil nutrient. The relative contribution of the environmental factors to
total dry weight decreased in the order of soil nutrient, soil moisture and light inten-
sity. Both B. bipinnata and B. pilosa var. minor showed significantly higher net
assimilation rate (NAR) than other species. Also, NARs of B. bipinnata and B. pilosa
var. minor decreased with increasing soil nutrient. Relative growth rate (RGR)
decreased in order of B. tripartita, B. bipinnata, B. frondosa and B. pilosa var. minor in
response to light intensity. In addition, RGRs of B. bipinnata and B. pilosa var. minor
increased in response to soil moisture, while those of B. pilosa var. minor and B.
tripartita decreased with increment of soil nutrient. No significant fluctuations of
shoot/root ratio were not observed in three species, but a native species, B. tripartita
showed a decreased shoot/root ratio in response to soil nutrient. Comparing the
growth characteristics of the species, B. pilosa var. minor and B. tripartita revealed
vigorous growth on barren soil. On the other hand, B. frondosa exhibited vigorous
growth on fertile soil. Morphologically, B. tripartita adapted to light and required
considerable moisture. On the contrary, the leaves of B. bipinnata did not change
considerably in their area, although it preferred habitat with abundant light. In terms
of niche breadth, B. bipinnata showed the widest ranges of 0.875 and 0.845 for light
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intensity and soil moisture gradients, respectively. B. pilosa var. minor showed a value
of 0.933 for soil nutrient gradient. B. tripartita showed narrow ranges for the three
environmental factors, whereas B. frondosa showed wide values for light intensity and
soil nutrient, but relatively narrow value for soil moisture.
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Shoot/Root ratio = (leaf dry weight-+stem dry weight)/
root dry weight
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Fig. 1. Phenology of the studied taxa.
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Fig. 2. Changes of total dry weight of 4 species of Bidens
along the environmental gradient. (e) B. tripar-
tita, (m) B. bipinnata, (A) B. frondosa, (x) B.
pilosa var. minor; (A) Light gradient, (B) Moisture
gradient, (C) Nutrient gradient
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Fig. 3. Changes of NAR of 4 species of Bidens along each
environmental gradient. (&) B. tripartita, (m) B.
bipinnata, (A) B. frondosa, (x) B. pilosa var.
minor; (A) Light gradient, (B) Moisture gradient,
(C) Nutrient gradient
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Fig. 4. Changes of RGR of 4 species of Bidens along each
environmental gradient. (@) B. tripartita, (m) B.
bipinnata, (A) B. frondosa, (x) B. pilosa var.
minor; (A) Light gradient, (B) Moisture gradient,
(C) Nutrient gradient
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S/R Ratiorx= Z=Fujd| A B. pilosa var. minort L,

250 -
A
200 +
150 |
100 |

50 r

0 . . . . .
L1 L2 L3 L4 L5
BT (®)

120 [
90 1

60

LAR (cm?g™)

30 1

M1 M2 M3 M4 M5

200 |
(®)
150 |

100

N1 N2 N3 N4 N5
Gradient

Fig. 5. Changes of LAR of 4 species of Bidens along each
environmental gradient. (&) B. tripartita, (m) B.
bipinnata, (A) B. frondosa, (x) B. pilosa var.
minor; (A) Light gradient, (B) Moisture gradient,
(C) Nutrient gradient
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Fig. 6. Changes of SLA of 4 species of Bidens along each
environmental gradient. (&) B. tripartita, (m) B,
bipinnata, (A) B. frondosa, (X) B. pilosa var.
minor; (A) Light gradient, (B) Moisture gradient,
(C) Nutrient gradient
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Fig. 7. Changes of Shoot/Root ratio of 4 species of Bidens
along each environmental gradient. (&) B. tripar-
tita, (m) B. bipinnata, (A) B. frondosa, (x) B.
pilosa var. minor; (A) Light gradient, (B) Moisture
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Table 1. Niche breadth of each group on each gradient

Factor and group  Environmental Vegetative Leaf feature  Plant architecture Production M
Taxa factor group group group group ean
B. tripartita Light 0.838 0.831 0.963 0.765 0.849
Moisture 0.854 0.747 0.936 0.663 0.800
Nutrient 0.903 0.798 0.956 0.856 0.878
B. bipinnata Light 0.827 0.877 0.978 0.818 0.875
Moisture 0.856 0.823 0.965 0.735 0.845
Nutrient 0.825 0.924 0.873 0.859 0.870
B. frondosa Light 0.878 0.826 0.991 0.749 0.861
Moisture 0.912 0.530 0.929 0.815 0.797
Nutrient 0.923 0.863 0.974 0.907 0.917
B. pilosa var. minor Light 0.894 0.747 0.963 0.630 0.809
Moisture 0.729 0.890 0.969 0.764 0.838
Nutrient 0.878 0.952 0.974 0.928 0.933

Vegetative group: No. of living and dead leaves, No. of living and dead stems, Leaf feature group: Leaf area, Plant architecture: Length of
stem, Diameter of stem, No. of knot, Production group: Dry weight of leaves, stems and roots.
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var. minorol| A& FEo] F71E4S RGRY ZhopA:=
733k Jehdo} alelM] B. pilosa var. minor$}; B. tri-
partita’= Fi-o] HREE AN Ao YA 5
£ Ro|3L, B. frondosats kol FHE YRA|A A5o]
g Az A Jeblgioh B. tripartitats F¥-2
27t w2l NARS Zhashes 733k velfivt RGR3L
A B A ekt W9 wokE s Aos
velgto). 8- tulell t)dle] B. bipinnata$} B. pilosa
var. minors $-EZ71 wat NAR, RGR, &713go]
Z7Vs 8] 32 A Azsh} AdHe= B
frondosa$} B. tripartitay $EZ7}o] wel NARI}
RGRe] Z7PE3Re Aw B=el 3t B. bipin-
nataoA] Jx Z7}o)] u}e} NARZ RGRY) whE Z7)=
B 931, B. pilosa var. minore| A= NAR2 olxv}
RGRe] 7= =A] ¢k, B. tripartita= —L Hl9| g},
B. frondosa= 71 7+ 74& R4t} B. tripartita] 73
$oll F= Zhael] o2l LARF SLAZEE A143] F71A]
A B-& A 531} B bipinnatar w2 LARI} SLAS)
27 A 4ok ey oFEe] @2 27eAM SLA

E A VA F3d F 276A ] Adabsiele
B. frondosa$®} B. pilosa var. minor:= 3} =2 Z7}e] u}
2} LAR3} SLA2] w3}7A3ke uldjo)v} B. pilosa var.
minorol| M fi-e] AL FojA SLAL zto1} LAR-S
zAA Z7}YA)7)3, B. frondosayx LAR Bt} SLAZ &7}
AlA FHa 3 27004 we A £ ok

o2}, B. bipinnata= ¥S FollA| Q9] & =
A HBA7)A] oA A el A4S X9, B
frondosa®} B. pilosa var. minor2] 79l 9 =7l
we} 9ol 4w 9ol WHE EANee 2PN ¥
NAR#} RGRE zHe 3843 244 AAE e
3}, B. pilosa var. minors- A¥}8t & B. frondosa
v]&3 & A5 Ad32 Jelhyot B. tripartita
Sl el 3k e A$2 A3, RS Fo}
EXS H9Y, B bipinnata Wl o3t A
27 WS short kAuLE B Az
& SETTS /s AR Yehlc o4 2
< parameter 5, &7 7wlE EMYA T wste] Yej
4 A% Ak W MY wl@e e e,

e AUn AA%e Fueh LG T
ol A} B. bipinnata7} 22} 0.875,0.8542 714 o0 &
oF27)9d k4 ol A= B. pilosa var. minor7} 0.933.2.
2 9% WA dekdeh A9 A% A4E At
Fom FHate & o AAYZF<l B bipinnatat =9}
ST 4EFE F 7P 2 e ey olAel
Bz Algtaqle] & rFsAde] 9len, B. tripartitat 3
7 87 89 BFAM FL FE vehlde FEE
B. frondosa’= B =&} ESFFI|gA FuldA Eo

o o rff rff rlo
Xl
7

R
L
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SgSY PRAAE 42T B B T U
W glen] EokRr|jedors Fufe|xe] B. pilosa var.
minorsh o] AWE theiA] 2505} 953 WA
oh} EFAGRAS F ARE 2 AR LA
A & Ro= wmekdr), w3l B. pilosa var. minor:
FuPolA ThE Fol vlsd Y B FE by
o ol A4 mr gxel ATedel ¢ A Ao

- 5ol A3iME B AdelM s8A] o>
FeE wiAIRTE ol 7 F2o] A A4
w AL dAdE o3t o] 40| 71edt
o} Ak EQl B. tripartita7} EFR] B]3le] & NAR,
F2 AYA AYFE el A Ao ExA Qo]
A el7IE 3, 29 9 AAAE DA F @)l
F3E 3] AgHor Bx3le A v|ndg 9 44
2 A3 o}, B. bipinnata?t FE Y EoFgSEk
AN M W AAEFE el AL AR 23 A
ot WAL FEATF ALERAN A Ale) ok
Az Aol TS Qo] TFEFIGGL T} 2
Z20] Ag 2qle] @ = AR 5 B 2o A
NAA B2 0 $EL BT 1w AR A7 3
7102 38 Horyl Qlth B. frondosay: A% B
FRrleepe T AAL FIT HHE epi,
SPRERA P R g vep AaA), st
e Fagel ¥ A9 AGoN LI ATH L
2 8% 4 oldx A=l B. pilosa var. minor:
ESgd, BT el govt F=ul
oA ZH W A A 9FE e A == 7]
o) Fx7le] BFF A QoM F2r} ATH 5 9lE A
o2 Haso

& e

A Z<Ql 7}AVe] (Bidens tripartita), =7)8181s (B.
bipinnata), FAEE v|=71%A1e] (B. frondosa), 3 =7
W8l (B. pilosa var. minor)®] 781914 (Bidens) 4
RS AV AA AAFE W wadsh)
At Fx, BfFeF, BFFIIERY 37HA] 7
208, 78 ARAYE stedeh

Phenology: 72 & o7} glov), 2H=2+
ol & Yo} AFA 250 AT 25 vl A
31 gl AANZZ}E 25 FAFFS AEA 25 W8
FAEEA 2% AR o, FEzE B9 B

4ol IMESE AFFE SURRT, 24T
Sk Flloll = kel 9] 7 gfe] vehyte). g7 el A
S BoFRTd%E, BT H, FEY o2 e}
At

NAR-2 B. bipinnata®} B. pilosa var. minord|X #=
o} STt o FMEEsr 39, vl E B i
partita®} B. frondosas 1. Z71&=7) Aeidh 28
EofRI|odokad deE oJda Frtdl wet B
bipinnata$} B. pilosa var. minor7} 23|18 A= 4
k2 Jelt). RGRE 39 Z7)o)| wle} B. tripartita,
B. bipinnata, B. frondosa, B. pilosa var. minor2] A2
ztotzlow, Efg4s Fulell M B. bipinnata®} B.
pilosa var. minorol| A Z7}73ke] Foh EoF Frledeks
Fad A= B. pilosa®} B. tripartita’rs ESFF7]%3 %A
Z7t) @k RGRe] ZbobAly 73FE vhelyit}. Shoot/
root ratiot= 38 E FH W] =R gort, At
A Z<]l B. tripartita= Shoot/root ratiod] ] 7} &7 24l
M2 4a ARl ERskh

24 AAEAS waF@F B. pilosa var. minors} B.
tripartita’s oFE-o] Hgl JR|A o] AT &
A& H.eln, B. frondosas SFE-o] FHEF YA|A A
Fol ST Foz FAMHY. B tripartita’s ol o3
HeH Hgo] A3 £EE Foldl= SAe] glomH, B
bipinnata’= Pl W3 FeH JAL FA W3HA7)A]
kot o] FH3 YAE A5t

Niche breadth® B. bipinnata’} =9} B3yt
Fulell Al 0.875, 0.8452 7H ylow =EoF Trjojeki
| M= B. pilosa var. minor7} 0.93322 WA e}
B. tripartita’= A 7}A] A 2<¢le) 4] Niche breadth7}
R Z9}71 B. frondosas B X8} EOF Fy)od koA
HI BdgeFME 7P 2 S veEle
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