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Dynamics of understory vegetation biomass in successive rotations of Chinese fir

( Cunninghamia lanceolata) plantations
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Abstract: Understory vegetation is an important component of forest ecosystems, and is known to have beneficial effects on
soil fertility and nutrient cycling. Understory abundance and structure can be expected to change with forest development
and understanding of dynamic properties of understory vegetation communities is of high significance in sustainable
management of a forest ecosystem. However, quantitative assessment of understory dynamics in subtropical forests is
lacking. The objective of this study was to examine how understory vegetation abundance, species composition and biomass
production change with stand development after the second successive rotations of Chinese fir ( Cunninghamia lanceolata)
plantations were established at the same sites. This study has been carried out in Chinese fir forested small watersheds,
located at the Huitong Ecosystem Research Station of the Central South University of Forestry and Technology in Hunan

Province, one of the National Field Station for Scientific Observation and Experiment in China. The results showed that
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understory vegetation species was declined at 14 year after the establishment of the second rotation of Chinese fir plantations
when compared with those at 3 year, of which woody plant species and herbaceous plant species decreased 40. 0% and
47. 1% , respectively. Understory vegetation biomass declined from 29.48 t/hm’ at 3 year to 2. 53 t/hm’ at 14 year of the
studied Chinese fir plantations, of which biomass of woody plant species and herbaceous plant species declined from 7. 07 t/
hm® to 1.25 t/hm’ and from 22. 41 t/hm’ to 1.28 t/hm’, respectively. In other words, understory biomass of woody and
herbaceous plant species at 14-year old stands decreased by 82.3% and 94. 3% compared that at 3-year old stands,
respectively. Tree seedlings (6068.97 kg/hm’) dominated understory woody plant species biomass at 3 year of the studied
stands, and the next was liana species biomass (736.97 kg/hm*) and shrubs species biomass (259.87 kg/hm’). Tree
seedlings, liana and shrubs accounted for 85.9% , 10.4% and 3.7% of the total understory woody plant species biomass.
In contrast, understory shrubs biomass was the highest (881.87 kg/hm®) at 14 year in the studied stands, and the second
was liana biomass (247.07 kg/hm’) , and the tree seedlings biomass was the lowest (117.87 kg/hm”). The three group
accounted for 70.7% , 19.8% and 9.5% of the total understory woody plant biomass. Among understory herbaceous plant
biomass at 3 year after the second rotation of Chinese fir stands were planted, biomass of fern (8391.44 kg/hm’) was the
highest and accounted for 37.4% of the total herbaceous biomass, and Lysimachia christinae biomass was lowest (36.77
kg/hm”) , only accounting for 0. 16% of the total biomass. When the stands reached at 14 year old, biomass of Miscanthus
sinensis (573.00 kg/hm®) was the highest and Hedyotis chrysotricha (2.93 kg/hm®) was the lowest among the understory
herbaceous biomass components. The results demonstrated that understory biomass production and distribution change with

stands development in the second successive rotations of Chinese fir plantations.

Key Words: Chinese fir ( Cunninghamia lanceolata) plantation; successive rotation; understory vegetation; biomass;

dynamics; Huitong County, Hunan Province
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Table 1  Soil physical and chemical properties at the watershed

KX S +Z 457 Density LT 4N 4P 4K 4 Ca 4 Mg
Number of Soil layer pH /( é/cm3) Organic matter ~ Total N Total P Total K Total Ca Total Mg
Watersheds /cm /(g/kg) /(g/kg) /(g/kg) /(g/keg) /(g/kg) /(g/kg)
0—15 5.14 1.13 45.14 2.35 0.53 24.64 1.69 2.85
2 X (0.16) (0.01) (4.57) (0.38) (0.09) (2.61) (0.06) (0.06)
Second 15—30 4.75 1.23 20.08 1.53 0.41 25.24 1.34 2.95
watershed (0.06) (0.04) (2.42) (0.12) (0.04) (2.72) (0.26) (0.13)
3045 4.68 1.26 14.19 1.22 0.40 25.21 1.39 2.97
(0.14) (0.02) (1.15) (0.03) (0.02) (2.54) (0.16) (0.19)
> 45 4.73 1.32 13.27 1.35 0.38 26.11 1.36 3.10
(0.16) (0.04) (1.75) (0.13) (0.01) (2.74) (0.14) (0.27)
T4 4.82 1.24 23.17 1.61 0.43 25.38 1.45 2.97
(0.05) (0.01) (1.17) (0.15) (0.04) (2.65) (0.14) (0.17)
» 0—15 4.90 1.15 35.39 1.95 0.43 27.03 1.63 2.65
7 X (0.28) (0.02) (6.80) (0.19) (0.03) (2.21) (0.66) (0.24)
Seventh 15—30 4.78 1.18 26.86 1.69 0.43 23.59 0.85 2.93
watershed (0.28) (0.003) (3.95) (0.05) (0.003) (3.31) (0.20) (0.13)
3045 4.73 1.24 20.61 1.49 0.43 23.49 0.96 2.87
(0.22) (0.01) (2.56) (0.03) (0.05) (3.01) (0.09) (0.07)
- 45 4.71 1.32 19.79 1.35 0.37 23.32 0.88 2.78
(0.24) (0.04) (2.08) (0.09) (0.03) (3.48) (0.18) (0.03)
4y 4.78 1.23 25.66 1.62 0.41 24.36 1.08 2.81
(0.25) (0.02) (3.17) (0.05) (0.01) (2.56) (0.25) (0.07)
55 PRI R i 22

®2 SERREEEAMIBIHE

Table 2 Natural geographic characteristics at the watershed

TR FRASE e -3 ST .
Bk Area Mai{ﬂ:i;rl LB % Airiexslo e S BRER AT
Number of Watersheds ) Width/m Altitude/m ° P Slope aspect Shape factors Slendrate
/hm length/m /(°)
2 X Second watershed 1.9978 210 68 275—330 26 N 0.32 0.64
7 [X Seventh watershed 1.3080 190 69 280—365 29 N 0.36 0.68

2 MRFE
2.1 fHYAEYEIE

FE 2 5 3 S AR K DXHE ST 1 1 52 A b B ST, e 1 3 B3 P AR S, A1 B S mxS m AT 3 4,469
A TR s B E T AR RIS  RAAE ) (REA) 23 it 25 AR, ROASHE Y 3 S b b RIS R 3843 >R T 4242
TSI R TRV S A AR R R SRR 1.0 ke, RS TIEEA N T 80 ClHE T ML Z H &, SR tH R AR 1)
FKE DI AR YR . [ 1998 4E 11 H2, 2 2009 4F 11 A 1k, % 2 58K K ERRAZ AR 7 54K X
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pH (R EETHIE s ALK S HGE I AE ; 4 N IR o BILEE I E 5 42 P AR BEPT L LRI 2 s &
K. 4 Ca 4= Mg J] Hp3510 JE{5W e 73 E eI 52 s 2 B HIBR AN AE
3 HiEAE

WG R AT SPSS13. 0 GEdt Bt , Xt S B AL  JS MR W) A e A TP B {E AR HE 22 ) 70 #r
4 HBREHM
4.1 EREAN N EY R

H1ZR 3 T LA Hh AR AR (2 DO TERZAR SR B 1 m? A B R4 1 4F Ml 3 RS A R AR 1) £
SPO 17 FN10 Bl XHAR 7 IXHYREAFNARAAE Y290 0 Fh . I 1998 4F %= 2000 4,2 XA A i BRI B 1
MR L A Y 17 R R R 9 B, R IR 47, 1% , RAHIYI R 10 FFREE 6 Fh, T % 40.0%
Xt R 7 X AH DR IR BRI S R R, Al 9 A R R R 8 B, FRER N 11. 1% , RAAED R EURFEA
AE A9 Fh, AHPIMIFREC R E 2 XK, RIEREAMMBEE A2 AR E R KT MOEZHaRIAL, bR
(1 Fh K AEIREE S M2 A RO W AR AR e AN R R BE a2 A2 AR bR i A K R B AR
2 NEEE U R DA G R = & N I e NTTE A el O P S A 6 e o IS

R3 EBREAMKKTENFERTN(1998—2009 4F)

Table 3 Variation of understory plant species in successive rotations of Chinese fir plantation ( 1998—2009 )
2 [X Second watershed

EEO)

Year AR Y) Herbaceous plants AKRARKY) Woody plants
MA Exist HaH Increase U870 Decrease A Exist WA Increase J8/0 Decrease

1998 17 0 0 10 0 0
1999 13 1 5 10 6 6
2000 16 4 1 9 5 6
2001 10 0 6 9 1 1
2002 11 2 1 5 1 5
2003 13 7 5 9 6 2
2004 12 4 5 10 2 1
2005 12 5 5 8 3 5
2006 14 3 1 7 0 1
2007 12 0 2 6 1 2
2008 12 1 1 6 1 1
2009 9 0 3 6 2 2
P 7 X (X} H8) Seventh watershed (CK)

Ye;]r ELAAEY) Herbaceous plants KA Woody plants

A Exist 4T Increase I8/ Decrease A Exist AN Increase I8/ Decrease

1998 9 0 0 9 0 0
1999 10 5 4 12 6 3
2000 7 2 5 1 5
2001 9 4 2 8 2 2
2002 12 5 2 8 2 2
2003 6 0 6 10 3 1
2004 9 5 2 9 0 1
2005 9 5 5 13 9 5
2006 10 4 3 7 1 7
2007 6 1 5 9 3 1
2008 7 2 1 12 3 0
2009 8 2 1 9 1 4
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RAMYEWEAEAZANT  BEZARA KR T o w2 B i sh ARk (B 1) . 1998 4F (3 4FAE 42
ARM) AR 7.07 v/hm® | 25055 ) A B BB i B et s e oAl P RE 3G I, AR S BRG T ek 55 , A
AR A B R R T B A 2003 AR (8 AEAEAZARHR) 190,30 vhm?, FRET 95.8% ., M 2003 4 % 2005
(10 FLERZAM) 19 3 a (8], MROFAY A SR BEARE , MR = A5 28 B, SRR N R A HE ) A= Wy s 3 &8 3. 87 t/hm”, 34
Y 92.2% , M 2005 4F 2 2009 4E(Y 4 a 8], TR B B 755 5 9623 8] I Z ARG 8D MRS AR AR ) A
Pt SRR 1.25 vhm® o IR 7 X RAAEY A&t 1998 4F 1 11. 67 v/hm®, TR 2004 419 2. 04 v/
hm?, FFET 82.5% , Bl J5 234, 2009 4FR , RAHE Y AE Y LA H] 42,90 vhm? BT 95.2% , RAHEF
FEARMHE (2 X)) | Bl RO AEE B 3G, MR ARAHE D A= W) i 7E 12 a [0 N BE T 82. 3% , 14 HE DX F oA
Gr2Fas (), KA AE Y A 12 a AN BT T 72.8%

M 1b AT LA AR AR S 3 4E (1998 4F) , i TAZ ARG/, IR 1 R Al AR I LA ) A K

PP A i R Ik 22, 41 vhm?, B S DGR R B 2002 4F (7 AEAERZRMR) 19 0. 75 vhm?, TRET

96.7% , M\ 2002 4F- 2 2004 4F-(9 AFAERZAM) 2 4F[H], AR Y AP X EFHE 6.21 vhm®, EFHT 87.9% , M\
2004 4£-2 2009 4F 5 a AN FFEE 1.28 v/hm®, X 7 XEAKEY ALY & 1998 4519 20. 43 t/hm’, FREE
2003 4EY 1. 71 vhm?, FRET 91.6% , ILJ5 % 2006 4F L7k 11.97 v/hm?, EFFT 85.7% , M 2006 4F- % 2009
SRR 3a B R FER 3.71 v/hm®, RH 2 XA 7 XEAAE Y 2R Wy i 24 S i sh MRk, ERAZS AR 2 X,
Bl A2 ARSI A3 0, PR REAAR Y AR Y T % 12a (8] FRERN 94.3% , TR 7 X BEE A A HE P A W) it
FIREIN, AR E Y T 12 a [ F RN 81.8% , 1 L, AR A 1 A= 9t 2 AR 438 4] B8 e bR 1) 5
WK,
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Fig. 1 Dynamics of understory woody plant and herbaceous plant biomass in successive rotations of Chinese fir plantation

4.3 ERIZARMME RAE Y A= Py it 2085 50 A A R

M 4 AT 3 AR AR, RAKE D) A= 554 7065. 80 kg/hm® , HL AT AR TP £, HAE Pk
6068.97 ke/hm”, % KL AEY) & 85. 88% , Hirp SLLUERIRA (54 T KR40, B Wy 3k 5400. 23 kg/hm?, (5 B A it
76.42% ,HAWARARM Y A=) h 668. 74 kg/hm® | 5 B A=) 9. 46% , HEARHKEW) 736.97 kg/hm*, 15 10.44% |
T LAME AR R A%, oM 259. 87 kg/hm® AU, 3.68% , ¥R 7 X, RAKI Y AN 11665. 76 kg/hm® | 15 Ti%
FRAZ AL 4599. 96 kg/hm® (H P X ARAAR P A= Py et A2 AR5 43 A S Jmy LA 2 B — B 7 X5 2
X —Ff , RAH YA W AT LA AR ARy 3, A0 80 10124, 49 kg/hm?, B AEI R 86.79% (£ 5) ,5
2 DXIRAR b AR i 7 AR AW S A e 1 o3 L

6 RUL,2 IXKIZAMN 14 44 i TR DG MRS ARAHE W) A= ) i3 32 B 5 ), AR AR ) A P i AN
1 1998 4Ef4 7065. 80 kg/hm”, T F&F] 2009 4F 1) 1246. 81 kg/hm? |, ifi] HL7EAE ¥y i 940 )85 70 A5 & A 178
b, SR LA Wy i B AR VE AR A i 4 T B LA Wiy 881. 87 kg/hm?, (5 SV 70.73% |, A HE
Yy HE W6 247. 07 keg/hm® IR, 15 19. 82% T ARRIFIAE Y & N B, 2 117. 87 ke/hm®, H 5 9.45% , Xf R 7
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X, 52 KIEAHR (R 7) 76 Eik 42896. 68 keg/hm’ [ B AW v | T3 AR R A= )0 42694. 54 kg/hm* | (5
T ARG BAEYIRL 99, 53% |, EARFNREAAE Y A= W) 2 7y 202. 14 kg/hm® X5 0.47% . AT UL AR F 3045 2%
PEXT R A 1 B LA BE b (s e R

R4 2R3 FEMAMMBARENENE

Table 4 Biomass of woody plants of 3-year old Chinese fir woodland at the second watershed

. . A5 5 R % "
AAH 4, HAVERRR  OPEI (kg/ho?) BRI/ (kg/b?) 'ﬁfﬁ o FAY %
Name of woody plants Plant life form Average Standard errors o Percentage
variability
HERAE U. proccumbens HEAR 178.10 47.09 45.80 2.52
UK Quercus fabri F 395. . . .
HAR Q fabri TeA 395.24 32.59 14.28 5.59
W5k Castnopsis sclerophylla EIN 273.50 62.46 39.55 3.87
#2511 Maesa japonica HEA 81.77 8.17 17.30 1.16
ERMRA Rhus chinensis FEAR 5400.23 628.09 20. 15 76.42
I Paederia scandens JHEAS 208.50 46.45 38.59 2.95
BEMERE A. fulvicoma 3 . . . .
MBI A. fulvi A 82.33 12.82 26.97 1.17
I Uncaria rhynchophylla JHEAR 126.37 41.39 56.73 1.79
3 Smilax china A 228.67 69.87 52.93 3.24
i = ubus alceaefolius . . . .
54 F Rubus alceaefoli A 91.10 19.86 37.75 1.29
AT Total 7065. 80 715.27 17.53 100.0
x5 MWREX(7X)1998 ERKEMENE
Table S Biomass of woody plants in 1998 at the seventh watershed
§ vy A5 RE % "
A BOEIEN TR (/o) B (k/ht) oA T %
Name of woody plants Plant life form Average Standard errors . Percentage
variability
250 R. . rosaefolius HEA 363.34 325.36 155.10 3.11
## 1 Dichroa ferbrifuga HEA 635. 84 258.12 70.31 5.45
¥ Litsea cubeba EIN 763.20 220.02 49.93 6.54
Bk Quercus fabri TEAR 954.34 361.85 65.67 8.18
MR A M. barbatus IR 963.54 659. 88 118.62 8.26
BFH M. japonicus EiN 1862.01 1397.53 130.00 15.96
ERARA Rhus chinensis EIN 1881.38 1367. 12 125.86 16.13
8K Aralia chinensis EiN 3700. 02 1667. 88 78.08 31.72
HMLHE 44T Rubus alceaefolius HEA 542.10 348.25 111.27 4.65
AT Total 11665.76 2110.45 31.33 100.0
F6 2X M4 FELARTAREEMENE
Table 6 Biomass of understory woody plants of 14-year old Chinese fir plantation at the second watershed
; NN AR RE % "
KAR BT PR (/o) R (/) o A% A%
Name of woody plants Plant life form Average Standard errors o Percentage
variability
BERAE U. proccumbens HEAR 578.77 287.02 85.90 46.42
25,0 R. . rosaefolius HEAR 16.90 4.50 46.10 1.36
FLZ£111 Maesa japonica HEAR 286.20 108. 16 65.45 22.95
K7 Clerodendrom cyrtophyllum TeA 117.87 61.32 90.11 9.45
HEBRIERE A, fulvicoma AR 164.67 63.52 66. 81 13.21
i = ubus alceaefolius . . . .
B4 T Rubus alceaefoli %N 82.40 56.53 118.82 6.61
AT Total 1246. 81 148. 66 20.65 100.0
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RT FERTX 2009 EARKENENE
Table 7 Biomass of woody plants in 2009 at the seventh watershed
AL 5 R H %

KA £ Fa A A 3 78 FEIE/ (kg/hm? ) bRUEIR2E/ (kg/hm?) Coefficiont of HAE %
Name of woody plants Plant life form Average Standard errors variability Percentage
#2211 Maesa japonica HEAR 136.90 30.96 39.17 0.32
K Aralia chinensis FrAR 1733.08 1353.54 135.27 4.04
WHEF Litsea cubeba AR 4055.49 1924.42 82.19 9.45
W& Liquidambar formosana PN 6138.03 2017.00 56.92 14.31
AR Rhus chinensis AR 8271.07 1731.79 36.27 19.28
BEH M. japonicus EIN 9721.25 6231.40 111.03 22.66
MR M. barbatus AR 12775.63 6882.15 93.30 29.78
L BE Millettia dielsiana iZ%N 48.77 13.70 48. 66 0.12
BB A. fulvicoma A 16.47 6.37 67.02 0.04
A1 Total 42896. 68 8404. 11 33.93 100.0

4.4 FERAZAMM T RAKEY) A Py i 2 4y B
3 RS ARG ML, REAAR Y A ) f 17 FhREAAE AR (% 8) . AW Sk 22413, 51 kg/hm?, o] —
MU AR AR AR 4 AE ) i 7065. 80 kg/hm® K 3 A%, AR Wi 2 R S MR A W ALK, BT A &l
14121. 50 kg/hm? | (54 T Ak 5 AR 9 8 A W8 10 63. 01% , Fe N3 22 FIR AT M-, A W 2l 5855. 22 kg/
m?, 5 26.12% , i Hi4y 13 A A= ¥rde hy 2436.79 kg/hm?® X 5 10.87% . {EA M4 Bl b FETE B W
RS HPRAS BRI I 2, Wi 8391. 44 kg/hm® | 5 BUAEWE 37, 44% i i o fe /b A=Wk 36. 77
kg/hm® 1,5 0. 16% , A Y8 A2 228 f5, XFHR 7 XS AAEY A Y& o FhE AR A (£ 9), k2
XD 8 filt, SAE YA 20434, 84 kg/hm®, AT EE R, HAE Wi Ry 18846. 43 kg/hm® , (4 AR H B A AE 4
BRI 92.22% AR ALY EC b AFAE AR S APIRAS B 2 DR B S A e g v O R A T
HH(9.23 kg/hm®) , I TEAHZE 2042 1,

R8 2X3FEUAKMERENENE

Table 8 Biomass of herbaceous plants of 3-year old Chinese fir woodland at the second watershed

Bk MO 0 () bR SR % PR
Name of herbaceous plants Plant life form Average Standard errors C()eff.1c1e.31.1t of Percentage
variability

525 Siegesbeckia orientalis 1 ARAEROAR 37.30 5.90 27.41 0.17
it & H Lysimachia christinae ZARE R 36.77 7.03 33.11 0.16
Je FHE Agrimonia pilosa ZARERIAR 45.43 5.04 19.22 0.20
—AF¥E Erigeron annuus 1 A AR 49.40 7.67 26.90 0.22
RMEH Carex oxyphylla ZARERIAR 66.43 5.46 14.25 0.30
TE3ESE Iveris sonchifolia ZAFHE R 92.80 43.40 81.00 0.41
AIEE 0. Compositus ZAFERIAR 98.40 14.42 25.39 0.44
5 Houttuynia cordata EZGR:EE VN 127. 40 45.61 62.01 0.57
T W% Adenostemma lavenia ZAIERIAR 269.03 13.47 8.67 1.20
B Lysimachia clethroides ZARE R 280.93 105. 14 64.82 1.25
4 BH B Hedyotis chrysotricha ZARE R 384. 80 256.77 115.58 1.72
JEHL Arthraxon hispidus 1 AEAE AR 441.07 58.35 22.91 1.97
T-H % Senecio scandens ZARHFAR 507.00 19.51 6.67 2.26
2 Eupatorium japonicum ZARERIAR 2903.21 152. 80 9.12 12.95
AT Lophatherum gracile ZARERIAR 2952.01 1325.60 77.78 13.17
T Misccanthus sinensis ZARERIAR 5730. 06 1632.17 49.34 25.57
Bk Preridium aquilinum AR R 8391.44 8335.70 172.06 37.44
At Total 22413.51 5686.30 43.94 100.0
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Table 9 Biomass of herbaceous plants in 1998 at the seventh watershed
A4 B R (/) R (hn?) o A % A%
Name of herbaceous plants Plant life form Average Standard errors . Percentage
variability

B3 B Oxalis corniculata A AR 9.23 4.66 87.46 0.05
GFBHHE Hedyotis chrysotricha EZ VN 14.80 3.70 43.30 0.07
5 Houttuynia cordata ZAF AR 20.00 1.80 15.59 0.10
oof B Lysimachia christinae AN VN 22.83 11.43 86.73 0.11
FEE Arthraxon hispidus 1 A AR 55.13 14.58 45.81 0.27
WKEE Carexbrownii Tuckerm ZAEH R 162. 60 75.11 80.01 0. 80
7% [8] Macleaya cordata LARIE LA 183.80 92.51 87.18 0.90
fg=1 Thysanolaena maxima LA HAK 1120.01 840.00 129.90 5.48
T Misccanthus sinensis ZARLRAR 18846.43 1081.09 9.94 92.22
AT Total 20434. 84 624.73 5.30 100.0

TEEFAZ AR, Y2 ALK R 14 A0 FRT BRAK Y LA 8 Fl, AW N 1279. 67 kg/hm* (£ 10) ,
Ee 3 AR AZ AR RIS/ 21133, 84 kg/hm® , AW 4SS BLAFAE S 3 4R AR A2 AMHL — S0 R, 2R

ANAE AT LA FIBRZEAA ) o AR b A AR ) A W i) 2 2 AT A 0 985. 14 kg/hm?

IJ—TIAL»QE%E‘

[ 76.98% | i L4y 6 Fh B A M) LE Py it Ky 294. 53 keg/hm? , H 7 SRR 23.02% . XFHR 7 X 2009 4B
TP A=W R 3713. 42 kg/hm® | I B AAAE ) A= ) 10 4 38 I T KRS 8 ARG LE 1998 408/ T 16721. 42 kg/

m’ AP NS A BC LTS S 3 H AR N 2823. 61 kg/hm?,

889.81 kg/hm’, H (5§ S A 23.96% (£ 11)

F10 2X M4 FERRRTELRENEYE

Table 10 Biomass of understory herbaceous plants of 14-year old Chinese fir plantation at the second watershed

IJ—'T/L»/_:E%E 76. 04 % ,/\/\EZ'K*‘E%/_:E% j‘j

. o o L ERRN% o
HA ) 44 T A T FHIE/ (kg/hm? ) FRifER 2/ (kg/hm?) Coufficiont of B 580 %
Name of herbaceous plants Plant life form Average Standard errors . Percentage
variability
4 BHHE Hedyotis chrysotricha AN VN 2.93 0.73 43.30 0.23
R Houttuynia cordata LA R 7.67 2.17 48.95 0.60
T %5 Adenostemma lavenia AR AR 8.07 2.34 50.21 0.63
RVT Lophatherum gracile ZAEE TR 19.70 13.10 115.18 1.54
Pr-¥E 0. Compositus ZARA R 21.87 5.79 45.86 1.71
WKEHE Carexbrownii Tuckerm ZARLRAR 34.67 14.21 70. 99 2.71
BRLEEE Dicranopteris dichotoma ZAFHE R 199.63 113.41 98.39 15.60
Bk Preridium aquilinum EZ WS 412.14 239.04 100. 46 32.20
T Misccanthus sinensis LA HK 573.00 484. 84 146. 56 44.78
AT Total 1279.67 464.48 62.87 100.0
F11 7 X 2009 FEAEWEY R
Table 11 Biomass of herbaceous plants in 2009 at the seventh watershed
- ; IS AR5 B % ¥
B4 BRSPS (/o) R (/hn?) o A% %
Name of herbaceous plants Plant life form Average Standard errors . Percentage
variability

5 Houttuynia cordata EAC:N VN 2.57 0.97 65.47 0.07
T-H Y% Senecio scandens AN VN 5.63 2.23 68.67 0.15

4 BH-E Hedyotis chrysotricha ZAEE AR 14.07 4.12 50.68 0.38
RVT Lophatherum gracile LA AR 87.47 10.93 21.65 2.36
Preridium aquilinum ZARERIAR 215.37 38.77 31.18 5.80
BRI Dicranopteris dichotoma ZARERUAR 267.57 175.87 113.85 7.20
WKEE Carexbrownii Tuckerm LA AR 297.13 116.44 67.88 8.00
% Misccanthus sinensis AR FAR 2823.61 1158.73 71.08 76.04
A1t Total 3713.42 1367.17 63.77 100.0
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L5 FRTR RS AMAE A LB SRR MRS ARRE (5 ARARIRE A ) 2k Wy i (9 ) 20 W % o3 T 34 e A 7
o, 1 ELEAE ) S PR, A SRR S B A X IR 7 X FERE B A P A B AR S TR AR A K o
R MR SAA Y A P R A B S A3 e LR A AR AR, R AR B T R SR AR PR
PR — 20, (HARARR Y S AP ETHES 51 AR IE A A
5 #it5itig

SRS A X 1] F e XA R T S AR TR bR B3 0 AT T 0 0 A e 4 0 b 28 1 B S 0 A 5 4 SR
WY SRR B ) VE NN A R R A AR 25 57, SRR ARMAE 14 a AR AT SB T, T ARAFH
FARTE YIRS  PIE DE S 45 SRR L, 23 A R A2 AR T R A R A AT W WA ERTE 14 a ]2 2
PR Bh I B a3, Kb AR A I R ECT BN 40. 0% |, BASKEY) PR A 47. 1% , 1 Sl K& FE
FERAHTIR S AMRTERE S Sl AT AR B rh KT T AR R A (R AN EICAE 20 a ZFTHE N, 5 23 R ARAZ AR MR ARA
SR ATHYYIFIE 14 a [0 B AL HLA IS

SRS 2 SRR K KIERAZAM 3 a LB AR TR WK 29. 48 v/hm? , P URAKE ) 4= 9
HONT7.07 vhm'  EAY R 22,41 vhm®, HEE 1 SRS 3 S0 K X ARAZ AR 3 A2 KR R B A
2,89 t/hm’" 15 19,52 v/hm® X FEEH Tl A B R F TS, 1 580 3 S AKX 1 A2 AR
SRR, Zad Rl 4 R % 4 RPEE BRIt AL BEE 1 A2 AR AR | AR UGG 2 B4R KIXHEs 11X
FEARME AT R 2D B3 K/ N B PR AR TS 2 AR A A2 AR Glbk . b e rh AR P A2
BZEMGE M, UK RS 2 A K A

AL ARMRIERTE G A TR SIARBT B (5 AFEAZARMR) MR A T R K,y 4.29—29. 48 t/hm*, A
555 ARE T AR RS ARRG BRI B 1) o A B BT 1 R v SR SR A2 AR T AR 2 S bR TS TS A 1 2t i
B MRCT PR35 7 A T 38R B A8 Ak, RCT AR 2B 0 TG T i, S AZ R AR 7 AR AR B R AR, M 1,17 v
hm? |, il J5 A2 AR AR THAE B Bt EAE A B BE (A2 AR 14 48242 ) AR R AR AE W i 22 B s R 1) R R 35 2. 53 v/
hm? , P ARAFE Y N 1,25 vhm? | AR M 1.28 /hm®, M 1998 4E % 2009 4F | # k2 AL K & F it
12 a [A] KR ARAKIY A Py i R 82. 4% R T HAMY B YR TR 94.3% , X512 0% B 5e iy
23] 3 S E AR K XA AN 3 4EA—14 AFA B Be , KT AER A ) 1 sh A b A AR A — 3

HEARAZ AR 3 4EAE—14 A9 12a (8], KT HE A 0 58 4RS00 4 Js Wil 2 A 35 DR 1 1 el 2 T & A
T, 3 AR AT RAKE Y AE Y LUTE AR TR 32, A Y580 6068. 97 ke/hm®, (5 ARAKEY) S AE W)
10 85. 88% , Hirp AR Ik A A= 4 15 35 5400. 23 kg/hm?, (538 T S EYIR Y 76. 42% | A A ) A4 Wy
736.97 kg/hm> NI, i 10.44% | FEARMY) APy 259. 87 kg/hm* T, 1 5 3. 68% . 442K 14 4EAE MK T A
AP AW NS oA 77 TARAAR A, IR DA Wy it B AR E AR 5 4l 1 e, LA R 881. 87 kg/
hm?, (5 AW 70.73% | EAKEY A Y0 247. 07 ke/hm®J& 465 2 07, 5 19. 82% |, T AT AR R AR Wy i eI
F117.87 kg/hm®, A5 9.45%

BEE ERRAZAMARK K E B 12 a 8, M FEAREY) 094 Y w485 o3 Bows R b 2 T AE , BAFTER AN
SPIRAS . HEARAZA 3 AT MR REAAE Y A Y DU RIS AE ) 8391. 44 ke/hm’ fie i, o BV EW i 37.44% i
PR 36. 77 keg/hm® Fe /I, 1,5 0. 16% , & ALY Te b 25 228 fi5 . A2 K 14 408 WK T A A9
HPITE 573,00 keg/hm’ fie e, B AW 44.78% , & EH EA Y 2. 93 ke/hm® ek, (U 47 0.23% , Wi FH 2=
196 %,
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