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Abstract: [Objective] The objective is to analyze the relationship between vegetation community and
environmental factors in Jingzifeng National Forest Park of Qingyuan County, Zhejiang Province. [Method]

Data of 48 quadrats in park were classified and sorted, and the relationship between forest community types,
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distribution characteristics and environmental factors was analyzed based on these data. [Result] (1)A total of
193 species belonging to 129 genera and 66 families were recorded in 48 plots. The families with abundant
plant species were Fagaceae (19 species), Lauraceae (18 species), Theaceae (9 species), Ericaceae (9 species),
Rosaceae (9 species), Aquifoliaceae (6 species), Gramineae (6 species), Rubiaceae (6 species), Chloranthaceae
(5 species) and Liliaceae (5 species). The dominant species in tree layer included Cunninghamia lanceolata,
Schima superba, Pinus taiwanensis, Cyclobalanopsis glauca, Castanopsis eyrei, Machilus thunbergii,
Engelhardia fenzelii and Alniphyllum fortunei. The dominant species in shrub layer were Maesa japonica,
Sarcandra glabra, Eurya muricata, and Rhododendron simsii. The dominant species in herbaceous layer were
Pteridum aquilinum var. latiusculum, Dicranopteris dichotoma, Dryopteris fuscipes, Carex chinensis, Imperata
cylindrica, Selaginella moellendorfii and Arthraxon hispidus. (2) TWINSPAN divided the vegetation
community into 10 cluster types. (3) The distribution of the 10 clusters in DCA ordination diagram was regular,
which reflected a good environmental gradient. (4) CCA ordination results showed that the most important
environmental factor affecting the distribution of each cluster was altitude, followed by soil type, soil
temperature and slope. The distribution characteristics of the dominant tree species were similar to those of each
cluster. [Conclusion] Altitude is the most important environmental factor affecting the distribution of
vegetation community in Jinzifeng National Park, and the altitude plays a decisive role in the distribution of
mountain vegetation community. [Ch, 4 fig. 4 tab. 22 ref.]
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Table I Environmental factors of plots in Jinzifeng Forest Park, Qingyuan, Zhejiang

HIrs HEVRARIA B2 H/m Hehi WRE/(°) W 1a] Je4iN) RZA(E) +-HE
1 0.85 554 YA 20 [ 27°41'04.026" 119°00'42.080" L1 3%
2 0.90 550 B ZA 30 pld 27°41'07.635" 119°00'41.897" LT3
3 0.85 540 L2 30 X 27°41'16.329" 119°00'40.030" EARE
4 0.80 572 s 30 A 27°41'00.230" 119°00'36.095" 21
5 0.85 657 LR 30 R 27°40'40.769" 119°00'26.647" AR
6 0.90 565 B 30A 35 K 27°41'12.993" 119°00'40.357" EARE
7 0.70 694 R 30 (|4 27°41'40.270" 119°01'06.858" -1
8 0.80 727 rhg A 30 pild 27°40'37.443" 119°00'23.501" AR
9 0.90 1052 ITE<s 35 A 27°39'59.132" 118°59'59.641" pigtd

10 0.50 628 LR 2 25 Am 27°39'51.851" 119°00'37.342" R
11 0.90 571 Ry 25 K 27°41'00.880" 119°00'41.821" AR
12 0.90 538 B 30A 25 k(4 27°41'18.531" 119°00'39.928" £
13 0.85 791 R 30 [} 27°4127.328" 119°01'02.480" -1
14 0.80 780 st 302 10 [} 27°41'13.857" 119°00'57.785" LT3
15 0.85 767 L2 25 X 27°41'33.945" 119°01'09.110" 21
16 0.60 750 AL 45 pie 27°41'37.304" 119°01'09.533" -1
17 0.70 832 LR 25 3] 27°41'11.570" 119°01'07.716" AR
18 0.80 797 Bk 2D 25 [ 27°41'14.264" 119°00'58.968" L1 3%
19 0.80 734 AL 30 it 27°40'32.842" 119°0029.121" -1
20 0.80 821 B 30 RE 27°40'23.970" 119°00'33.259" AR
21 0.80 1108 G ZDA 35 X 27°39'59.474" 118°59'54.098" B
22 0.60 1382 w3 35 (|4 27°39'44.438" 118°59'42.841" R
23 0.80 776 B ZA 25 pld 27°40'33.656" 119°00'48.684" g
24 0.95 731 AL 25 [ 27°42'06.523" 119°00'48.359" EAR:
25 0.80 518 R 25 [} 27°39'37.175" 119°00'54.164" R
26 0.70 613 LR 5 3] 27°39'44.363" 119°00'35.918" I
27 0.80 562 g 30 [} 27°41'13.205" 119°00'41.127" EAR:
28 0.85 736 1=y 10 it 27°40'43.434" 119°00'39.118" ;1
29 0.85 681 B Z0A 25 pld 27°40'43.766" 119°00'48.120" LT3
30 0.85 820 T 30 [} 27°40125.046" 119°00'33.625" EAR:
31 0.85 1250 LLT5 30 [ 27°39'53.117" 118°59'49.230" R
32 0.60 1317 S 2 A 35 [iiE]4 27°39'46.784" 118°59'44.727" I
33 0.80 680 B ZA 30 Ak 27°40'36.989" 119°00'52.495" £1 3¢
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Table 1  Continued
B HEVR IS PA B2 1k /m Welr WRENC) Wi JLAN) KRZ(E) +- 3T
34 0.80 590 B3 25 x 27°40'55.924" 119°00'46.219" £I3
35 0.80 747 T 30 A 27°40'31.064" 119°00'51.985" Eq:
36 0.70 720 T 30 K 27°40'35.337" 119°00'55.786" L3
37 0.75 925 lITE<y 10 K 27°40'18.521" 119°00125.013" pARE
38 0.60 784 g 25 k] 27°40'44.187" 119°00'56.161" Eq:
39 0.95 767 T 25 [} 27°41'39.635" 119°01'10.765" LI
40 0.70 1148 lITE<y 25 pild 27°40'13.334" 118°59'41.175" B
41 0.85 1178 st 302 30 R 27°40'07.905" 118°59'34.997" I
42 0.85 1197 e 25 x 27°40'08.949" 118°59'29.214" Eig:
43 0.95 1203 st Z0i 30 [} 27°40'11.715" 118°59'22.209" I
44 0.95 1194 e 10 & 27°40'08.334" 118°59'37.403" I
45 0.85 1198 S ZA 30 =4 27°39'56.373" 118°59'33.218" W
46 0.85 1231 lITE<y 25 ] 27°39'54.912" 118°59'46.670" I
47 0.60 1271 g 25 A 27°39'49.007" 118°59'47.710" I
48 0.60 1413 st ZA 10 1t 27°39'41.018" 118°59'42.226" I
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PFANJE A D SRR 193 B, B 66 Bl 129 )& . BRI R AL A & SRR B 4 43 5] R 5 S)- B
Fagaceae 28.79% (19 Fi). #% £} Lauraceae 27.27% (18 #1). 1L 25 F} Theaceae 13.64% (9 Fi). #t A% 4 F}
Ericaceae 13.64% (9 Fl). # 7% #l Rosaceae 13.64% (9 Fi'). & & F} Aquifoliaceae 9.09% (6 '), KA F}
Gramineae 9.09% (6 Fi'). 7§ 5%} Rubiaceae 9.09% (6 #). 4:35€ 2%} Chloranthaceae 7.58% (5 #1). © & F}
Liliaceae 7.58% (5 #). MR¥EF 2 R AR Z R Y Fh 1 EZAE A HEF 7T A1 (HEAZ 1T 20), TeARZLHEDF I
BN ORAT . BLAS . XL EMRE . Z0A . A EACAIRAG . EAR)Z IR ZE L . RO
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Table 2 Quantitative characteristics of dominant species of the plant communities in Jinzifeng Forest Park of Qingyuan, Zhejiang

4 P4 AR HEEE/%
Wk Pteridum aquilinum var. latiusculum BRFlPteridiaceae HA 1130.85
TH Dicranopteris dichotoma 1 1} Gleicheniaceae A 1061.41
2K Cunninghamia lanceolata #2F} Taxodiaceae PN 925.88
AT Schima superba 1155#} Theaceae EIZN 621.38
5 1A Pinus taiwanensis FAFIPinaceae TR 515.13
#2811 Maesa japonica 4 F B Myrsinaceae HEA 435.24
I RR Dryopteris fuscipes 1% JX Bl Dryopteridaceae BA 431.89
HIEEE R Carex chinensis P H R Cyperaceae FAR 407.44
EAT Phyllostachys edulis ARAFGramineae TRARRARAEHE DY) 343.66
H WX Cyclobalanopsis glauca 5¢3)- B} Fagaceae FeA 334.72
fithE Castanopsis eyrei ek TR 314.95
F13F Imperata cylindrica RAF} AR 269.49
2141 Machilus thunbergii iR} Lauraceae EIZN 247.42
I Sarcandra glabra 4> 5 22 F}Chloranthaceae HEAR 240.64
/DIERS Engelhardtia fenzlii Bk Juglandaceae TrAR 230.03
FRZ41% Eurya muricata IZFR TEA 221.27
VLA Selaginella moellendorffii 1%} Selaginellaceae AR 213.64
545 Alniphyllum fortunei 4 3 5l Styracaceae TrAR 200.82
BRLLZL Rhododendron simsii 1B 4EF} Ericaceae HEAR 195.90
JLEE Arthraxon hispidus RAR AR 183.05
W2 Dendropanax dentiger TNl Araliaceae HEA 167.01
fikk Lithocarpus glaber Fe3L Rk EIZN 158.91
KN Pinus massoniana /N TR 158.34
1%F Rubus corchorifolius HFl Rosaceae HEA 142.24
KEIE B Itea chinensis var. oblonga JRH- %l Saxifragaceae AR 141.90
JE Al Daphniphyllum oldhami JK K2 ffiFt Daphniphyllaceae TR 140.93
. Elacocarpus japonicus #t#Ft Elacocarpaceae TrAR 138.80
HWPAR Ardisia crenata Ea4E HEAR 135.49
H4RAE Rhododendron ovatum KSR AR 134.90
BAIEEIR Camellia fraterna Hipeo = HEA 134.69
/DT FAT Disporum uniflorum BB Colchicaceae HAR 132.29
235 Ilex chinensis 47 Bl Aquifoliaceae A 125.19
HEIEH Viburnum erosum 24 FlCaprifoliaceae WA 123.84
524 Lindera aggregata FERk AR 116.19
Z K Polygonatum cyrtonema HA FlLiliaceae A 109.51
ThAERFIG5E Bredia sinensis B4 S Melastomataceae AR 108.62
W Hicriopteris glauca H HF}Gleicheniaceae AR 107.89
L Veratrum nigrum HAFR AR 106.03
WIFERE Machilus pauhoi FER} FrAR 103.29
HRAHY Eurya loquaiana LR AR 99.45
#% Castanopsis fargesii ek TR 98.24
At X Cyclobalanopsis gracilis e E TrAR 94.52
TSR Acer ginnala subsp. theiferum WA Fl Aceraceae HEAR 93.11
HEZE Castanea henryi ek TR 86.52
BN Machilus grijsii LRt Symplocaceae TR 84.86
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Table2  Continued
Fh# B HE TR A HEH/%
Ktk Castanopsis carlesii TRk BN 77.54
K Symplocos stellaris R PN 74.62
KB HLEY Rhododendron championiae KSR} AR 74.18
WM Nyssa sinensis W BB Nyssaceae PN 68.94
VLFG#AG Vaccinium mandarinorum RS AE R A 68.88
A5 A Syzygium buxifolium Bk 4 Bl Ericaceae AR 63.31
TEMH Pinus parviflora AR A 62.94
WA Loropetalum chinensis &2 HFF Hamamelidaceae AR 61.97
S HE Betula luminifera HeAF| Betulaceae A 59.91
b3 Melastoma dodecandrum PR FA 58.65
TXAX Dryopteris setosa % EBRF HAR 57.01
HAUEAR 5 Ophiorrhiza japonica PEHIE} Rubiaceae FIA 56.71
HIHAE Litsea coreana var. sinensis fizes AR 56.41
et 4:3€>% Chloranthus henryi LR RN 53.94
KX Cyclobalanopsis jenseniana e PN 53.88
VAW YRS AR BN, EAESARE L BEARZ IR 2 A HE T A ET60r A Fht)

22 WEIERFMSMIEER

R A1 v A 9 114 53 288 D DU U121 RS [ 4 s A
ORISR K 48 HET o 10 HEM (] 1),
K FH A BE 48 75 A B e G 3T 4 5 2O B A A7 A
Po BRENIELN TR L 3,

BT+ BEILA-BRILIZE 6y bl T 5 |
M\ Association Pinus taiwanensis-Rhododendron simsii- |t BELOIEE| O |BE|O(EE|O|BEE| (B |BE| (B
Erythroxylum sinense-Disporum uniflorum, 1 4§ 38, % % % % % % % G—}"\] % %
39, 3 SHDT . TRIARBEBMHEMAE A, FEHEAE 58] 134] 32| l1s] [1] |4| 8] |16] 9] |14
Fo A MR A, ok, £ 9| [ B3| 18l (2| ) ol o )
BAEAR N H B 3% . B M A S Rhododendron 44 24| |5 |18 26| [30| |48
latoucheae. $ASRIFI N AU TTHNT | FEF ® s 5] 2

REID = B 1L AR - A -k L 21 -22 48 B0ORS #F 2\ gg 46
Association Pinus taiwanensis-Schima superba-Rhodo- 40 ]
dendron simsii-Polygonatum cyrtonema, f3 4% 34, Eq:ﬁ_gﬁ:jﬁi—ﬁ%_ -

=y = an Ay

41, 42, 44, 45 ST . FEARIZIEHF DB IR | B 5t b T 5 bk A 2

A, XL CERE, B A RO W AR Prunus
schneideriana . -~ 3 K 2 T Neolitsea aurata var.
paraciculata, 7% 25 Bk . W1 AL & H A Carpinus

18] 15 AP AT 5 25 RATIRE
Figure I Dendrogram of TWINSPAN classified result in Jinzifeng
Forest Park of Qingyuan, Zhejiang

hupeana . Z Wk¥HAi Carpinus polyneura. VERJZPLFHAF MMILLL, BEMALAY, FEALAEMGBLLL

ANE2R N R 5 SR NP IR D E s R

AETT AT

BEM . EfthsE-A oy -8 PR ZE T/ D AT FATREM Association Castanopsis eyrei-Schima superba-Litsea
elongata-Disporum uniflorum, 4% 32, 33 SHJ7 . FRARBLHAF REEE . AfT. HX, FLEAERN
ARAE . ZBKISHEA . VLR HAZ Keteleeria fortunei var. cyclolepis. #iil#% Cinnamomum chekiangense . £1.
. PURBAE Cornus kousa subsp. chinensis. VEARJZLEFNNESIARZE T Litsea elongata, FEEAEHF T
IEEAS . PRZSe . TLRMAG . EARZINRER LTI AT B | Ko
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Table 3 Description of environmental factors for each association in Jinzifeng Forest Park of Qingyuan, Zhejiang

HEM HEAA TR 1k/m Wi YRy EERA RHERE/C HHERE/%
I Bl DL ARy b - BTN 1200~1 500 b 10~30 B 15~20 16~19
T B LA AR BRI 2T -2 TR G B 1200~1400 Pudb. ZRdb 2535  HE 15~22 10~32
M FE- AR - 2P ARZE - DA T AT 1000~1200 7% 30~35 MR 24-25 12~16
IV BAR-BAERI- TR 600~1300 7R, 74 10~30  ZIME. B 17~25 25~52
VAR AR L - 3R 500~800  AAt. ARE 20~30 40 17~22 18~61
VI 5 XI-ARFif - AL - A L 5 B A A 500~800  “R. AP 10~30  £I3 18~26 18~28
VI P45 - B R Al L L H AR AR R 500~800  “R 2530 4L 19~23 19~40
VIl @IAEA-FR 24542 -BRATE DA 500~900 AR, M 25~45 £ 20~23 15~52
IX B RN AR fi - B v AR B B A 500~900 74 10~30  £I3 20~24 16~39
EAT- LR -H S 500~800 PR, V4 525 L4 21~25 23~42

FEINV « K2 K -B I & 85 A5 -V ra & A BE M\ Association Cunninghamia lanceolata-Camellia fraterna-
Selaginella moellendorffii, 335 15, 19, 22, 24, 31, 35, 36. 37. 40 SF: )7, FEARZMBF NEZA,
FEMAER ARG . USR  RERE. WIFERE . DLEcHE, HX B EAL, EARZEEA N BAE
R, FEAAER AR . 2R R BB B BAE llex pubescens. BHIHENE .
2y, JRMl . LSH Litsea cubeba, FBALES . A . 1i%E . BRINZL, REARZCHEF IR EM . 3R
INYE Pellionia radicans, FEEAERNTIAR . BREBEERK . 23 . HAIBHRL,

BEAV o R K R fo7 - 25 11 -75 H BE M\ Association Cunninghamia lanceolata-Schima superba-Maesa
Jjaponica-Dicranopteris pedata, f14% 1. 2. 3. 5. 6. 75 ) . FRARZRAEMBEZA . K, B,
i, FEAEEF DM ER WHEX L WS HX L SRR KR 20 BEARZ IEH RO 2R
t, RIEALRY, FEEAEAERCON VIR ARG . I AR R MR BRAE . FARZRH R
HOBREEEERR, FEMPERMONER. R TLEEM . PR,

BEMVL: 5 X -Aff -2 A AL - 2 2 8% B SR BE M\ Association Cyclobalanopsis glauca-Schima superba-Eurya
loquaiana-Dryopteris fuscipes, ffG 4. 11, 12, 18, 21 Sk . TeARZMPBEFHEFN . Kfp, #HEFE, F
BRI AT L R MRS ORAR . SRR, BERZIERRCH AR, EEAEER AR
i Photinia serrulata, W], 225 . )% Diplospora dubia., 758 . FEIEATEUR] . HIEHAY . 7T
it . RS R B . U hRRER,

BEMVI: $0RA7- 52 B2 - LU H A AR SCHE M Association Alniphyllum fortunei-Daphniphyllum oldhami-
Symplocos sumuntia-Ophiorrhiza japonica, f¥5 8. 10, 28 SHET . FeARZMMAM MISNAL . B A, F
BIAEA R R OKRE . WS L OGERHE . DR . R B AL R ZILEFN A WL Symplocos
sumuntia, FEFEAEMAFZEIL FIEM R, ES0EM . RO 225 R, EARRIHEM A H
AWEARAT . REBEERR, TR PR | R TLREE.

BEMVIT: 4648 -P 2542 -5k B A\ Association Machilus pauhoi-Eurya muricata-Pteridium aquilinum var.
latiusculum, E145 16, 20, 25, 26, 27, 29, 46 SHJ7. FoARZMAMONQIER . Bk, 5, F2MHEA
Fp g D BAS | IRILE K Michelia maudiae, X RN &5 FREA. HES. #EARZIHF N
PRZGKS, FEARAMON BRI RS WAL, B2 BIOEAE . A AR RUR) . RAE . 398
Wi B Xk Quercus phillyreoides. WARJZILHFI MR, FEAEEF b ER | LW EM . B,
2

FENIX : H A - oy - B 8 - 42 22 SO M\ Association Pinus massoniana-Schima superba-Sarcandra
glabra-Carex chinensis, 3% 9. 13, 17, 30 SF . FEARBNAF N ELEN . Kfp, FX, FEHEEM
BRSO . RO . HESE . A XL LR . SR HERJZICEFR O FIME], R
MEAR . EORIEAE . REPAR . WRILZL . VIR G . FRZGR . e, B, FARIREFN R h AR AR
T HARIEAR R
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BEX . BAT-ILMEHL-H 28\ Association Phyllostachys edulis-Litsea cubeba-Melastoma dodecandrum,
{345 14, 23, 47, 48 S5HIr . FTAARBEBMHM K EAT, FEMEMNER. M. SEM. EAZEN
PF RIS, EEEAEFCNRZE . 225, B . A . $IK T Lespedeza bicolor. %R % . H
RIZEHEF R, R H . B F R dinsliaea fragrans . BR. HPHEER,

23 EEBWESTHIFSER

48 MHEJT 10 AR AT 25 i . 4 A 4T .
V- S B0 R AE /43 512 0549, 0.400. 0.295. 0.225, Nl )
RUAT 2 A HE 3l B AE(E Lk, e i —E iy o Lopse, .
AR, FTRCRRT 2 AHE il A4 £ 43 e — Tl awT g m
eI (] 2) AR 2 AT LA e 22 ot 1 4 2P ot A
BT HE e 0 85 e 0 G0 B e AR B e T AN [R) A AR 25 3 S e,
S5 1 HERP Rl (R ) S T 45 A DA BT R BRI 4 4R , L , ,
HEERIB R, BIUYES | HEF RN AT, BEE T 0 1 2 3 4 5
W T, HHERAL R A A o g 5 DCA %l 1

2 HE Pl (V) SR T A BEMABTAE R A et BEAT BT e RAMIL e REAIN e BEAV
WAL, WS 2 HERACT A L, S by PN CERT oA BEAN AN
R, LUBEENIE, LROEENAR. L A Sk S AR

ST R B R 53 BT 9 53 S8 2 R T P A T Figure2 DCA two-dimensional ordination diagram for samples of plant
ST, RIS R A AR Vs S B A HE e [ b 2 A communities in Jinzifeng Forest Park of Qingyuan, Zhejiang
—RERLERR G SR R AHEREA S
HEHEERT LA SIS, SR, R R EEIE, T A F . A
B ABEREA ST AE LK IR . DTN, WOEERbE, R MR R, YRR, TR
AN, BEFHIFEIGZ T . A BAGE SRR WL I, IR i
SE,BETHEF ML . AR . SRR ARG LI YL EISE, 5K T,
BrFHEF RGOSR B 7 KA IR B . I, ROt (T
PRI . A0 PR WA (LK DR, MR 2T, (0 TP I 07 0 . IE e
INGIATREARILISE . WIS, BT, B FHERRIBE F 7. BATREA M 2EMRLLIE B, +
ST, G FHER R T
24 BSEXIRSATHF SR

LT DT 1 A 2 R P 0 T AR )7 R 0 0 4B HE T 4 B
BERCKH 4115, FTAEFEILIBBIN . S2RF R0 R R IR . I S P S 0 TR 3 (P=1.629,
P=0.002), BT AR IR BEIR 00 0 RETE YRR FLAT R sl 4 T SN RSB HE T
AT 2 0 3 RS T ORISR BT T OC R 55.2% , BUWIIEATI AT 2 ARG B A IR AR A S
FRSEIN T2 IER . HUEERSER TS5 AR N, S E S50 1 HE PRI
FIEHI (P<0.01), +HERIE S | HFH S B TR (P<005), A AHMRUO L . +
SR, EHGRTE, RIS 1 HEE R R L SR B S . R AGRIE S5 2 HE T

F4 LR THFIERRFTMNAEEEESSHHEEX NS HTHEF

Table 4 The CCA analysis of characteristics of the plant communities in Jinzifeng Forest Park of Qingyuan, Zhejiang

. e . e WRh-PRE WAREE Bt WRR-ERIE IR TR R
TS S i W -S| . ]
Heredh R RMEREE BOE Baw MRk RHERED RHIE(H et St I

SR —0.171 —0432%  —0.038  —0.154  0.962**  0.906**  0.497 0.975 7.3 38.0
H2HEFM -0.152 —0.699%*  0.352*  0.003  0.059 0.044 0.224 0.885 10.6 55.2
HI3HEFH  —0.068 0226  —0.506  0.347* —0.015 0.152 0.184 0.818 13.3 69.2
SRR 0.661%* 0140 —0.304* 0240 —0.022  —0.163 0.160 0.839 15.7 81.5

BEAH . #*P<<0.01, *P<0.05. Frf HLyEHIAY & M W F=1.629, P=0.002
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BERAK (P<0.01), SHER BEFIEHK (P<0.05), KUK 2 HEpfh e 1 R B B AR 1k

TET7 - BRI IR 18 M50 08 7 23 R e PR UL 52 B T AR RV 4% HE A L 00 5 B8 I 1 119 G
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Figure 3 CCA diagram for samples and environmental variables of the
plant communities in Jinzifeng Forest Park of Qingyuan,

Zhejiang
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Figure 4 CCA diagram for trees and environmental variables in

Jinzifeng Forest Park of Qingyuan, Zhejiang
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