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Abstract

The Rhododendron maculiferum community in the Abies fargesii forest belt in Shennongjia was studied
via three 400 m? quadrats. There were 84 plant species of 58 genura and 32 families in three quadrats.
Rosaceae is the most in the wood layer with 19 species. The importance value of Fargesia spp. was the
highest. Fragaria orientalis, Polygonum pinetorum, Saussurea populifolia were commonly seen in the
herb layer. On average, there were 6 species in the tree layer, 15 species in the shrub layer, and 20
species in the herb layer, and the total was 38 species. The most individuals were in 5 -8 cm diameter
class with a percentage of 61.3%, and the height of Rhododendron is mainly distributed between 4 - 7
m accounting for 80.9% of the total. Because of the high density, some young individuals died before
they can grow up. The ratio of the dead to living standing trees is 7.0%. Most of the dead standing trees
of Rhododendron were between the height of 3 - 5.9 m and between the diameter of 3 - 5.9 cm, respec-
tively accounting for 75% and 81.3% of the total number of dead standing trees. With the increase of
altitude, population density and tree height of Rhododendron community have decreased and the
community levels tend to be simpler. The nanophanerophyte accounted for 31% and hemicryptophyte
for 27.4% as the main elements of the community. This kind of life form structure adapted to the local
conditions of long cold winter and humid climate. The north temperate type is the most at genus level,
accounting for 76.4%. The main plant distribution type is temperate distribution. East Asia type also
accounted for an important proportion. Upper Abies fargesii layer disappeared after disafforestation
decades ago, so the Rhododendron maculiferum at under layer developed into single-storied stand, and
then the species diversity of the tree layer, shrub tree and grass layer decreased, and the average tree
height was smaller. As the elevation increased, the biodiversity of Rhododendron shrubs decreased,
and the height and diameter also decreased. Rhododendron community at prime period is relatively
stable, while the invasion of Fir, Betula utilis in forest or at the edge promotes the succession. The main
cause of the forest gap is natural death, high wind, insect pest and animal damage. Gap caused by the
dead wood or windthrow is the main reason promoting the regeneration. In general, the evolution
tendency is that fir forest would displace rhododendron shrubs.
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HE

PA34~400 m2#E 5 Xt AR ZE W 7 Ll FRAE AL RS (Rhododendron maculiferum)ENFEE BT R . BEEHE
HY84aFh, 588, 328, ARAHEY P EHEHA (Rosaceae)FRBEE, H19M. EAKREFIT(Fargesia)lf
BEERK. EARE LKA K5 EE (Fragaria orientalis). {%111724%)F (Rubus fockeanus). B R
(Asteropyrum peltatum)%&. 3MEFTYFECEZ R38F, FTAR. BARE. EARKEIWFE 57
N6, 158, 20 . HESHEFRESMIETEA~T mZH, 5 EHKEH80.9%. BHEMELLL5~8 cmE %,
1561.3%. MILAEE SES AR HAERT.0%, FESM A SMILABHRETI86.5%. LIRS
FERE3~5.9 mEi23~5.9 cmARE, 43 5HILAK75%581.3%. A THEERERATHE
BAEAH. BEERNA R, BRERERMEE, MEBXEREK SENETERD. BRATFEY 531%,
M P 527.4%, REBENEERSS . SMEFNEHSBKELFENTSRESEMEN. iR
ZKEX REBEHFHTANT6.4%, HYOXREFREEHE, LTHILEFTREREERS, REHEYX R LHR
KEE. NATFHE LERBILAIZER, TEHBERBEBENRIEHESEE, & &, E=28
VIR B REEREAR, FRNREERN. BEERRNA S, HEENYEYZHERK, REEERHE/N.
BN BB R MR E, [EAE. B (Betula utilis) ETFF RERIE FRAZ KR AIES) T
BB IES . ERARERREE BRI, KX BE. BESE. MIARSEKRERBAREZ{EHE
FEAESEBE N FEER, HREHEAHELAERARNEILESR.
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1. 518

RS R ARG R PR R Z, A MERSR KR, TR W, db3E, FPERTMARMIT, 2
960 Ff, FRIE= 542 Fh[1] [2]. MARLEALESIERHEYIA 9 J& 36 Fh, HrhAtRS @A 23 F[3]. MRALALHS
(Rhododendron maculiferum) == £ /3 A5 7E 4 22 1500 K UL B9 4« s AR Bl L s I L 3. RAE
FLAG 2 BR 5 77 (Fargesia) SN AR B2 b sy AR A AR T AR B ) BEIE O AR R I BB s LLEE N, 5 R 40t
A%(R. oreodoxa var. fargesii). 75 TEFLAY(R. concinnum)Z5ekA4: . AL RS B AEFETE I 18 SR 0 Ai — AL T PR %
WA LT B A A BV Ll X ) s PEAE B, AT B T KT R 7T % . FLRS
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HEVE o AL RS AERHME 2 LA IR L EE Ry, o i ity (1 S BRI SR A, gk 2000 K DA
EAESMA RO P A3 AG[4] [5]. A ASALRGIEE 2 )| S L EE 2 M sh P ) 1 BN S 6] [7].

2. FRXHEAR

AR AR XA T PEALER, KBk AR ik, B kT A2, SR DK S KT 43K,
HuE AR 4 109°56'~110°58", 1L 45 31°15'~31°75", % [X £ [ A 3253 - 75 /A HL o e e W A« T4k 4 3106.2 m,
AR TR 398 m, MIXT I ZE 2708.2 m. R ELE T AL R RS X, AR EIRIEIE 515 £ W
(RRSAE[8]. Ax4FE4EST 103.7 FR/m?, 4x4F H IR % 1858.3 h. 4F[4#/K B/ 800~2500 mm 2 [&], F-F-H[%
FEN 1584.5 mm. —MA 9 AIRZE IR 4 IR UKFER . X PI-P34F 75 & & 500~800 mm, F-FRIEHCH
0.50~0.53. 4=4F 80%I1 I A1 B AT A g JRo A A X R AARIL T 0 A0y (Al o b (R, B2 Rt F
w, BEEHEYAE 3229 F, RREERE, RAE TR Z M RLEFE[9] [10].

3. A&

T 2016 % 2017 SEAEMARSLILIGHEIR 2700 m A L BURRAEAL RS REVE A 3 N BEAT IR AL, FETT RN 20
m x 20 m, CFAEHEIER . S BOREHRAR(LE 1). FTRARE: AT DBH >3 cm HFRIIMIAE. Him
FAFTEIRZS . VERJZ: ICFBETT WL PR, WP R A4, HEH . FE. £
FEo AR WERIT WA EAMEY G 2 MG . 2R Drude £ B3 0%HE . EE(H =
XVERE + FXOUAEE + AXTIEE[11]. AEYIX RGETHR A RALHE RORHE A1 X AR R 4[12] [13].

4. HHREGR
4.1. BRI

FRACAT RS HEVA AT 84 MhiEYy, 58 J&, 32 B, H kA (Rosaceae)20 i, %%l 7 M, AHEF KA
BHSE 6 Fi IR AR ZEH 10 Bl RAEAEES o 2 BEREBERD, 500 = 7 T AR RRAE AL RS 5 83.5%, Ak £l 47 90.1%,
ELLAAS . BRI FE A — 2 I 2). #EARZ 37 F, HHRHG 15 Fh, ZAFRI S B, HifTHIE
BUEROR . AR A3 MHE T, B WS R TT B MAMKEE (Polygonum pinetorum). RIS A XE
%, %R AAEFL RARL BERIHEMAREZ . 3 MFE R B 22, 43, 49 Fh, P50 38
B, FeRZE. EERZE. FEARZENFYF A8 6. 15, 20 Fl,

KES Y 1.2%, HEfisEh 3.6%, /NEAiEE s 14.3%, &M ZEEY S 31.0%, mhL Y
A1t 50.0%. MM EEFHEY) 5 10.7%, HuTH 2R & 27.4%. R 5 5 b T 2 AR )R B VR 1) S Ly
(LI 1)o PR ZEIRACAT SIS AR A B FE AT, (Tt B2FREY) . MO 2R 2 o TR B 2Ry
MK B SIS, /NI BRI A SR TR i T BOE H 5

42. BENEREHS SR
M 3 ATEL, BEEEIMTE 4~7 m Z A, kB 80.9%. B MALL 5~8 cm %,

Table 1. The basic characteristics of rhododendron community plots

=1 MESREEMMERIER

FEJT plot {7 location K Elev/m W) aspect W gradient A7 slope position
1 N 31°27'21", E 110°13'26" 2650 NW60° 25° ik
2 N 31°26'58", E 110°14'26" 2700 NEG65° 30° s
3 N 31°26'55", E 110°14'34" 2750 NE31° 28° =8
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Table 2. The list of tree layer
=2 IREHERG R

Fh2% species HEEME VI WEWEA basal area, m?*  ¥kE number  JHiE frequentness
FRAEHEES Rhododendron maculiferum 68.98% 3.366 804 12
S Bl R % Malus kansuensis var. calva 9.58% 0.167 46 7
EilA 42 Abies fargesii 8.71% 0.435 13 5
BeH £k Sorbus koehneana 3.13% 0.011 7 3
JIPE#Hk Cerasus trichostoma 2.60% 0.036 12 2
VO )11 ##k Cerasus szechuanica 2.00% 0.004 3 2
13,35 B T7F Euonymus ussuriensis 1.94% 0.002 2 2
ELZR 3T Viburnum henryi 1.07% 0.008 2 1
SR #]-F Cotoneaster horizontalis 1.02% 0.002 2 1
AE1#2 Pinus armandii 0.97% 0.001 1 1
Total 100.00% 4.032 892 36
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0.0% -——__ - T T T T T T
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A Q
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Figure 1. Life form spectrum of 3 plots
E 1. #iEs imENE

61.3%. Hife 3 cm LA ARG G SIA 45 %, (AL AR B EL 86.5%. FEESA AR SRS AT BN 5.6%.
FEAEHIAL RS 7L = B 3~5.9 m K l4E 3~5.9 cm A%, 40l AL AR 75% 5 81.3%, JUHAESRT 4 m
%5 cm BB Z, 205 d 37.5%5 39.6% (WLIK 2). RPN T RS EEVE AL = BEAR A T E R AT A i S R
FAELI .

EAFEHBEVE RN S m I R I BRI ZE . FEML 1 FEHD 20 BEHh 3 B3 2 6 my 4 m. 3
m, “FEIIESHR 7 cm. 8em. 5em. 3 BRI RRE I 416, 274, 109 Kk, AR 1 RO B,
R )E AL T KU 23, DRI TAR e B T A P R BEHh 2 AT B, ROTECR, B BARE
TR MR . FEHh 3R, LR, PN 5 MAaEEMIZ, WS ERENMEIZ.
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Table 3. The structure of DBH class and high order of Rhododendron maculiferum
= 3. MESRRSEMEHR

DBH class/cm number high class/m number DBH class/cm
3~4 172 2~3 132 3~4
5~6 304 4~5 295 5~6
7~8 189 6~7 355 7~8
9~10 88 8~9 21 9~10

11~12 33 10~11 1 —

13~14 10 — 0 —

15~16 7 — 0 —

>17 1 —_ 0 —

Gl 804 — 804 —
FESR LA KB E R

Num. of dead azalea

o A

5 /A/ \\

- / )'K \ \\
\

10 £/ \
// / \\ \ e (517 High class/m

== 12 2% DBH/cm
/ AN

1 2 3 4 5 6 7 8
E ¥ High class(m)/42 4 DBH(cm)

ARE number of tree

o N B O 00
-
[N

Figure 2. The structure of DBH class and high order of dead tree
2. MESHEMAREMERE NS
43. EYPRXE

MEHA S ARIX KR E, 32 B 14 B AaFe, 4 43.8%, i 04m 10 £, A 31.3%, Z#
AR TR 21.9% (IR 4). FERMOKEIIEY X /KR TR Z RS B, 5 X R A BRI
.,

BRI, bEHSTEE 29 ME, 4 50.0%, A g 14 )&, 4 24.1%, KU 58, &
8.6%, Z MV AT 4 J& i 6.9%. JLIRAT A B R BB 2, VX R ALEH S EERS(LE 5).
5. oth5itie
5.1. REST

FEHR FK T X R IR A N 76.4%, T #4424 [X fR 8.1 0 AT SR AX o5 33.8%. BEE IR THE,
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Table 4. Distribution area type of Family
=4 R mX KR

434X AL distribution area R Families L% Rate FLE T Species
1545, Widespread = Cosmopolitan 14 43.8% 48
234547 Pantropic 7 21.9% 13
BARAL(RVHT  IEAHE) B A e 5K I 1 3.1% 1
(Trop. & Subtr. E. Asia & (S.) Trop.Amer. Disjuncted
(6d). B (I B UFEE ) (S. Afr., chiefly Cape) 1 3.1% 2
8. 4L (N. Temp.) 5 15.6% 16
8-4. 4L R A IR A 17 7 43 4 (N. Temp. & S.Temp. disjuncted) 3 9.4% 3
8-5. %A1 B 3 YL 717 [8] W (Eurasia & Temp.S.Amer. disjuncted) 1 3.1% 1
Total 32 100.0% 84

Table 5. Distribution area type of genura

F5 BN AE

I3 IX A FEHb R 2L JEE %
distribution area Plots Genura rate
15 4 Widespread 14 24.1%
2,32 #\i Pantropic 4 6.9%
8.]LiH North Temperate 29 50.0%
9.7: W J¢ At 3% (] W7 East Asia & North America 2 3.5%
10.1H1H 54354 Old World Temperate 3 5.2%
11354 W9 Temperate Asia 1 1.7%
14. 7R3V East Asia 5 8.6%
At 58 100.00%

R AR AL, AT AHLIX (1] 52.9% FREE] 4.5%, AR SR IR . JLIER A RHE S RHERE
A TR SR T R 6 NIRRT AT, ERFOVEU R IR AR T, AR R L
FHE M X R DR AT B N, 5 HASCHR AW 45 R —2[14] [15]. MORZEMIEB R,  ERA
JEHAE RO AT R, LA R R R RARS T ERG R AL E A
TrI8%E 5 N&, UKW A h ORI AR A 3R . &5 RS 5 N, ST AR 17.2%,
R ARG BEKE. P E-HAM 5 P E-E ST, 5EHENBRRERE. MAUE0
XRAGFEEM WZE Rk, RISt 1 I8 X R RHIE[16] .

52. B#ES=EH

TR SR SRR O 2 FEVE ARG AR, A8 TSR B i 3 T PUBCR VR 2 RS [T
JRAEAE RS LE (L TR B O S 2 TR R AR, I3 BRI T 5530, TR A Al 2 4 AW A8, B TR 1k
BFIITEAM . BRACALAG TR SRR, XY S R BOm T, DR I A A SR TO0e— 7 14 1L 3 40
TR T KA EIAL RS HE M o BRAEHERS BP0, thERmI I, R LR T A BERFE R . R A2-HE RS b2
HERI D AER . X B SR BRI T AR SR . EEARR M R IR 2B B
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%, PIETTE TR, (3 h R AR AN T BALRS 2 T /N AR KRR, AT 8~10 K, P Eyife
2973 10 cm. FEASHEMFTLE RO R A R B UK, iR Bon. SO RRERE. Mo
oI A E IR AR, AR B G B T LS HEVE G5 22 5 P o TR 22 73 s ket AR B A 358 57 o 1k %
ARSI BE G BVE[18] o ARG 54l — ML IEAOGHE o AR ZRIE iy (AL RS R A A M B, AL
AR REM R RS S T AR g 2.

5.3. BRI

MR B AHELAC LR BRI AT, At X aifgdh AL RS MR OR 2 O N T 3UR FER[5] [16] [19].
BOA N TP AL RS R 2 PR R AR . FEAS TR OB 28 OB, S HR AR S GLROK,  HeAt by
B[R] IR Z BN, (IR ZRETERD o EAN 3 DMREHISRE RN B R, UH AR SR A
PREATRCR I 2 FEE . =PRI 24 % 10~100 K, 3800 7 AN TR AT RErE . AT 32 207 At
MBI BB S /N B B ARG R BB IR R AR 2 Bohh TRk R, (HitR
WREE I BLBONII R RSO THLZ

AR ZRBRAE AL RS AE v 1 200 A0 T 0 v L SRR PR B AR o AL RS AR VR 1 EE AR Y v T A A A
JET BB 3 DRI EILA AR, MIBSIEHT B WL, ARV 8 A2 AR
MEAEHHERA RN, Hl T LA 2R, LT A R, s AR
BENAEMARZEU b IE Z A AR B G],  L3h Tl TE & Eld 2. MRETFARREEMIAEK,
PR T Ly 38 o T 8 R S R 0 T AR AT — R IR AL By bR AR BRI R R 0 R R M. A A2
MR HE S AAE BB AE S RGP AL T AR R R . — 07 T B IV A2 MOE B R 4 1 b 2 R
MRICIA L, AR TAERS KA 55— Ty W AL A At Bl 1 BES5F R A, AR TR A2
SGEHAB AR, PIE A RA BORIHA Y . R 3 00 SO 3 I U8 v 4 23 AN A AR AL
ISR SEIL, X RELARE ) BT A LRI [20] . A NN AALBSREVE AR T 38 rp 27 8 IR AL B o FT R LR AR
BB B A ) H R R 22— [21]

B I R AN R TR T R A K R R A A - BURIEME 100 A%
FRTIR T AR ST — 1 NN MK SR [19]0 JL4R A B AR RARE 3045 24 B 4 B2
A2 RAR G AR BOAL RS J2 T B IR (K AR e, T AR 0 0 L RS AR o B E Ao AR SR DT e — 17 1)
FEH 2D AE 100 RAFERZ BB M AT WA PRI BAT REAT N 9IRS 34 14 i B BRI A
LHEARE ARG . ME BB B LD A2 R EE I ST Uy 3 [22], ARG MR RO M R
T BSOS S R K IR ARAE A B AE A P RO B R SR SE B . RUBIAR KA SE AR 5E, T2 1A A2 4
B AR ORI 2 60 AR LA BRI R, LA A2 I B AR A i — BOAE 200 SR LA E, DRI RE A A B AR
T L R AR R I 8] R Ll H R R R XU 5 T OB, IR TR R . A SR AE
RIS L An RN R M =0 g U IS R IR AN SE . BP0 . BB RIR LR A2
TR G R T e B M LA AET . B 90 AEARTF AR I Fi AT A SE S5 BE BT R 0 I L
WX V42 SALRS M AT L AR A2 MR . IX LS PR U AL S g 1 Zh S AR S A 2 . ST S5
il e v B AR TR, I B AR AR R SR R A R, ERE R R k. EiE b T
AR B A SR AT O AR LR, @25 2 2 MR TT . AR AL R 3 L AR
AFEYZ RRITE, AR, 8 ARy RS e S M TRV, A i — Dt
FOAE R o ARSI J0 G Ay TR L2 AR, F ol MR B R S i 1 B A A T R v
WA WAL S 3 B RR R AR 2 M AE A R R [ R A ) A S, DR T R R R A v 10
FE S M 5 BF FEARAT A6 2L [23] 6
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