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Dispersal of staghorn sumac in Beijing areas

ZHANG Chuan—Hongl ’ ZHENG YOIlg—Qil . 11 Ji—LeiZ, YAN Hai~Ping2, WANG Ling?‘ (1. Research Institute of
Forestry, Chinese Academy of Forestry, Beijing, 100091, China; 2. Xishan Forest Farm, Beijing, 100093, China; 3. Badaling Forest Farm,

Yanging, 102102,China). Acta Ecologica Sinica,2005,25(5) ;978 985.

Abstract: The dispersal of Rhus typhina into the natural and semi-natural vegetation types in areas of Beijing and the impact of
Rhus typhina on natural regeneration of native tree species were studied in order to answer some of the debated questions about
planting Rhus typhina in areas of Beijing. Studies on the dispersal of both single trees and of stands were carried out by
measuring the number and growth of new trees and their distance from the parent tree or stand edge. Small sample plots were
used to investigate natural regeneration in the planted forest. Trees and shrubs of Rhus typhina, Pinus tabulaeformis Carr. ,
Platycladus orientalis (L. ) Franco, Robinia pseudoacacia L.. comprised the dominant vegetation. The study was carried out in
Xishan forest farm, Badaling forest farm and in the bare mountains of Fangshan district. The following is a summary of the
results: The longest distance of single-tree dispersion in a 45°sector was 8. 35m and the largest number of sprouting trees was
98 in an 8-year period in the bare mountains in Beijing. Poor site conditions such as thin and rocky soil were primary factors
inhibiting the dispersal of staghorn sumac. The sprouts were composed of smaller-diameter (lesser than 2. 0cm) trees. This
showed that staghorn sumac had a high capacity for vegetative reproduction. Although staghorn sumac could invade the
plantations, it was only a secondary species and could not become dominant in the local arboreal community. The light

intensity in the plantations significantly impacted the number of sprouting trees and pattern of dispersal. The study also
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showed that 10 kinds of native tree spectes could regenerate under a Rhus typhina canopy:

Koelreuteria paniculata Laxm,

Platycladus orientalis (L. ) Franco, Ulmus pumila L. , Ailanthus altissima (Mill. ) Swing. et T. B. Chao, Syringa reticulata

(Bl. ) Hara var. amurrensis (Rupr. ) Pringle, Celtis bungeana Bl. ,

Rhamnus parvifolia Bunge, Malus baccata (L. ) Borkh. ,

Acer truncatum Bunge and Crataegus pinnatifida Bunge. The growth of these species was good, so apparently, Rhus typhina

didn’t endanger the native arboreal community. Staghorn sumac was able to invade adjacent shrub vegetation. The average

height of trees sprouting in shrub vegetation was higher than those sprouting in tree plantations. Further studies were needed

to determine whether Rhus typhina would impact the growth of shrubs on bare mountains and whether Rhus typhina would

influence the local plant biodiversity. The above results indicate that Rhus typhina can establish itself in a harsh environment.

It is a good pioneer species in the bare hills. It was concluded that the species is not invasive in the natural and semi-natural

arboreal ecosystems in mountainous areas of Beijing.

Key words :staghorn sumac; invasive; vegetative reproduction; dispersal
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Table 1 Environmental factors on different sites for Rhus thyhina
5ESS: = WA E THERR FEAES 1 B Bt R A0 5K /)N b 7 ANAT
Site GL Soil type MV PTM MT AD
N . 1989 4= (1 ) -
LR A B A G, E115%55"  iis + ii:ﬂ ﬁthl:oa}\ve afcI: One- Taruoﬁ%eifnﬁ W4 Valle G N
BBFF N 40°17"  MCS ' EIRRE 7 8 ¢ 7
plantation planted in 1989
e I ! I ™ RE ?'x
RS B W HRAE 116715 i35 ﬁjlf}c\ladi ortentalis 1994~1995 f&iﬁifﬁ %:giﬁ%
BXFF /N BFP N 40°01"  MCS e | d |
plantation terrace Regular tending
_ i 1 - 1995~1996 & 58
B Ell608 DR WA A | FIORER
, Sabulous & Kk Roots buried in il 3% Slope X No
FEFSF N 39°56 Shrub and herbage ,
loam hole in 1995~1996
BN F 23, E116°11"7 s+ .
EESE N 40°00"  MCS A ZL#K Plantation 1995~1996 3% Slope % No
1996 & TEMK 2 £ 4
16 5 55 th X 1) b B 3 K E 115°43" . Hi Two-year-old

H+ loam  Frili Barren mountain i ¥ Slope X No

seedling with cut trunk
planted in 1996

38X DAAFD N 39°34"

GL.  Geographic locations MV Main vegetation; PTM  Planting time and planting manner; MT Microtopography; AD  Artificial
disturbance; BBFF Beijing Badaling Forest Farm; BXFF Beijing Xishan Forest Farm; BFP Baiwangshan Forest Park; FFSF Fushouling
Forest subfarm; EFSF Efoshi Forest subfarm; DAAFD Demostration area of atforestation through soil relocation by explosion of rocks in

Fangshan district; MCS Mountain cinnamon soil; T [A] the same below
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Fig.1 Diagram on single tree vegetative dispersal of Rhus typhina Fig. 2 Diagram on dispersal from stand edge of Rhus typhina
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Table 2 Single tree vegetative dispersal of Rhus typhina

) M P Single tree

%5 prp g ¥ BT M il & 9urio):cy-- FHWE EEWE 15 it 2 BHEER R ()
No. DD LDD(m) ATH (cm) MTH{(cm) ABD(cm) NST (tree)
DBH (cm) TH(m)
1 5.69/4.47/5.30 2.50 ¥ | Up slope 8. 35 73.03 230. 00 1. 02 96
¥ P Low slope 3. 00 74. 89 124. 00 1. 47 8
2 5.2 2.50 # t Up slope 8.15 77. 50 200. 00 1.13 47
¥ P Low slope 6. 50 91.13 433. 00 1.10 15
3 7.1° 1.90  # | Up slope 1.45 69. 00 79. 00 1. 37 2
P Low slope 2. 87 96. 00 100. 00 1.72 2
4 2.66/3. 40 1. 60 # F Up slope 6. 10 77. 55 160. 00 i.24 11
¥ F Low slope 1. 62 76. 00 76. 00 1. 90 1

D1996 & 2 FHEBE BT &M Two-year-old seedlings with cut trunk were planted in 1996; Q& A E S K EEHEEM . 28 1 BT,
FTHA—MHE 2.6m; B2 5 AL, THE; S I T TEL3Im U T, vH#E, 2 ERBENEG;BH4ETE L. 3em UTF,.BH5 — &M

i
Vegetation condition around the measured tree: Tree 1, grows well neighbored with a Chinese arbor-vitae (2. 6m in height); Tree 2, bad

condition with many rocks; Tree 3, trunk height is lower than 1. 3m, poor condition with bare rocks; Tree 4, trunk height is lower than 1. 3m

and neighbored with a Chinese arbor-vitae; @DBH Diameter at breast height; TH Tree height; DD Dispersal direction; LDD Longest

dispersal distance; ATH Average tree height; MTH Maximum tree height; A
trees; | Ja] the same below; @90cm & ¥ 4t H 782 Diameter at the height of 90cm

WEEART I B B BB R e R AR . AR 2 BHARBEE R Y AU EE M EER L £ . 8a
X KIEW BRI Y AR RS REOE 96 %R BREHIR 47 1R, KRS HIR 8~15 4R, B WE 1~2 k. MHEHFAFHLR

4 PR KIE

T KEWBRMARESHEET B, FIAHEL 1 5 2004

BD  Average base diameter; NST Number of sprouting

3 E Y B 85. 00em; BBk 2 5 2004 FE Bl m 3 E F DB

120. 00cm, [@ 4% T FT ¥ HC 140. 00cm, MIZHBERIELR 3 M 4 5 2004 FHEH /M HET &

VHAREEWNHBERAERK ™4
SRR, KILLL 95 % B vT JE M A W 8 [8) B AR 72 A [R] O (8] | 0 BE AR 55
REAXM KENHERNARTEERREH,

it

s A B I 2 6 26 16 W BEAK O 8 Bk LA B O R R T AT T AT (O A
ERRAREBELS., XUAA AL, T E

RS, KIEWBERY BRI B BERE D 2. 00cm LLF & 89. 360 89.58%, 2. 00cm LA b #Yy &4

10.42% %1 10.64% ,F
T8 8 BrEEH 5556 E 75.00% . BB A KT

FHA —#ik 3.52cm., A HEAHZEA LB, KENBRY B ERBESH KLHIE 2. 00ecm LU
= 3.00cm By . $FEHIZERISLH LT, BHEE K EM A HEER /DT 2. 00cm, H

WA, KB B EE = A I HRER LU & EEONTF 2. 00em) . 53X 150 BH K 45 P4 8 B8 T BB ST 8%
2.2 KIERMIEERFTABENEHET B
2.2.1 KIEBSHMMATIHRKALT BEHIUZBKLAEATF 1994~95 g E KIEWR, BIRZFE 1 6. 04 cm, W & FH 5. 26m, 10

FERERT REREHLE D, EMMAA
R 13 ¥R, BEBHENKE

(Amorpha fruticosa L. ). ¥ ¥ (Broussonetia papyrifera (L.) L’ Heént.

(Franch. YRehd. )%, BT, KHEA 100 36 RAEMALA T A BRER M . & LR BE7E DO AK P 05 BE 0 L (MR R 5, 3

B RAR 3 A GEXT A A TARE BB .
2.2.2 KIEWMMHMMATARBAR MR4FH, 15 FAEKRIREER MmN THARYT BB BEER R 8. 60m, &

WLPE R K 5. 35m; B BE R B 1A 4. 5m, ¥R

(KRR 0. 5~0. 8 M T K EWBEWTBEEN 4. Tm, T BN RSHEE
BAlLe2m; BRME LY RAWBEER. AEWN 7 MRS 8P BRIET 4 78 2004 w4 # 30cm 4h,
HAeHEEHR I HEY 8. AR T HMESE LB ES, Bl BT (Ziziphus acidojujuba C. Y. Cheng et M. J. Liu) , 5 #f

ex Vent. ), | 5% (Vitex negundo var. heterophylia

SRR 3T R RPN 6 bk FRFGFEYT BINERZERER 0.57m, FHBERL

PR 3. athRY, KEXNET BUEMMRARAN EREXARNRMERER, KERG REEMMABELETRA
SEHBEMAHER. ABRAGHMMAIREZERT . BEATHER LD, KIEMT EHAARFEF TR T R,

TR PR PR P B BB P BE B S R W OB B TR R YT RO
FHAEARWE . BEN 4 5m, EHHEERE 1. 19m; 7 X 7

ﬁ‘iT 8» 61’1’193‘:

- 45 b

AR 2 BRI B 29 0. 6, 2 —WRBRE, KBRS B B im HARBE U

BERBITHAAM, KIEH Ry 8 T 5.35m &£ 6.82m,

BN 1. 30m, F3 0 51. 9lem. KB 3 #9565 LI BB BR T RUMAR G R T HUHC B AT LU R B K AE B e S AR AR N T B L4 . B 3 B3Il
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Table 3 Dispersal of Rhus thyphia at Stand edge in Baiwangshan Forest Park
B BE Single tree

-

DBH(cm) TH(m)

# F 1 Up slope 1 0.5 6.25/6.00 5.30/5. 20 4.70 74. 00 95. 00 0. 94 4
¥ | 2 Up slope 2 0.5 6. 50 6. 30 LY 8 No spread sprouting trees

3 I 3 Up slope 3 0. 6 4. 67 5. 00 1.60 105. 00 142. 00 1.28 4
3T 1 Low slope 1 0. 6 5. 20 5. 00 1. 35 95. 00 95. 00 1. 29 2
BT 2 Low slope 2 0. 8 7. 10 4. 80 2. 40 22. 00 22. 00 0. 54 ]
BT 3 Low slope 3 0.5 6.71 6. 00 3.75 57. 00 162. 00 0. 57 9
¥ T 4 Low slope 4 0. 7 5. 88 4. 50 2. 30 28. 50 92. 00 0. 69 13

ORFEIER KT 2 MET 4 REBRHRKATS; W E 2T 1 MY T 3 BARE; b E/NF 20° FHBEHEE KT 30K T 4 1 HKRE,
FED:HEEMHEBTELGHRL ., T %M Condition of stand edges: The single trees in low siope 2 and 4 grow badly; Up slope 2, low slope 1 and

3 are open areas in the forest; The degrees of up slopes are all less than 20; The degrees of low slopes are all larger than 30; The soil is thick

with few gravels at low slope 4 and the soil is thin with many gravels at the other locations; @3 I 3. BHEER 4 R+ H 1 K 3 34cm HHFE Up

slope 3: One of the 4 sprouting trees died at the height of 34cm

X4 NERXTHMBAIHRBAROOEERKE
Table 4 Invasion of Rhus thyphina into Pinus tabulaeformis plantation (Badaling Forest Farm)

W&k BBk Single tree at stand edge ¥ EBRH

e MWAERAE prap e . SR 15 & Em A 315 b 4% B BE & (FF)
No. Canopy density B ATH (cm) MTH (cm) ABD(cm) NST (tree)
DBH (cm) TH(m) LDD(m)
1 0. 8~0.9 6. 48 4. 80 6. 82 51. 91 100. 00 0. 64 11
2 0. 6 6. 80/8.10 5. 30 8. 60 119. 03 450. 00 1. 57 37
3 0.7 5. 90/8. 00 4. 60 5.35 50. 42 130. 00 1.51 25
500
120
Mk 1 PRix 2
100 |- Stand edge 1 400 - Stand edge 2
o 80
g 300 -
= 60
= 200
g 40
0 0 P e
2 °23838828¢%838 28288388 ¢g8°¢
o ) N o “+ <« ) - o0 i N (o] - " O - (v o]
8 150 -
v 250
w125 - Mk 3 55 BB
i Stand edge 3 200 |- Single tree in
= 100 Fangshan
i€ 150 |-
| 75
3
=50 100
94 I_I 50
0 0
o o o o o o e o o o o0 o0 0 0 0 o0 0 o o
S ® K~ W P ¥ A q — ® YV ¢ N O 0 Vv ¥ A S
- N M O N O I~ o0 - N A F A O I~ &

3 H{¥E B Dispersal distance (cm)

B 3 KIEWEEMKRZY &

Fig. 3 Dispersals around single tree of Rhus typhina and at stand edges
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2.2.3 KRR RBAMAR MK S B H 100 M4 KRIFED , JOBRARERTH Y BB 6. Im. 3§ BRI 3. 4m.
TBBEEZEEN 33K ERT BOERIEAAN . 3 H 2004 FHE KB BH @/ HEED /L.

RS NEHNAEAHAER

Table 5 Invasion of Rhus typhina into Robinia pseudocacia plantation

R Single tree T BTN EERE HEWHERE G FRERE R

i?% iR g i - iiﬁﬁ) A;ﬁﬁ;?%) E?)?Eé) (Bk) STN in last New NST
. ITi CIti CI1l
© DBH (cm) TH(m) LDD(m) ¢ NST year (tree) (tree)

1 8. 02/6.50 5. 60 6. 10 117. 31 340 1. 40 26 3 2

2 8. 30/6.20/4.10 5.50 5. 44 122. 58 330 1.34 33 1 0

FHILARZ BRI 5 TF 1995~96 4F B i A9 K E W B ¥ Rhus typhina roots were buried in planting holes in 1995~ 1996 in Fushouling

subfarm,Xishan Forest Farm

2.3 KIERATERNGAR

MNECEN, KIEWEYT BUHEANBENERA. \ZXKEAKGY BWERTZEER 6. 33m, HEHREEE N 11 B, FHIREH
2. 12m, B B I X 4. 60m, AR IWARG XKERNYT BIEBEAL, KIK 6. 6m, M ERNHEREEZ X 415 %K, HEZ T /KK
Wi, HERWEHER 1. 96m, B & WL 5. 40m, B3 bR KO 3 AR 00 B2 1 B0 B 0K Ta) i i B B R /SR I8 bR i Y KB
MEEKAEFAFZ M, MPEHEAKRZEKENEBIEZHLEL HEUNERRA TN LT BRE —EEE,

‘o NEWHBERANYANE
Table 6 Invasion of Rhus typhina into shrub land

B Bk Single tree _
VA 2 3t &S 3% B B F R e e T BHEREO

I_I

,I]

Site No. M ks LDD(m) ATH(ecm) MTH(cm) ASD(cm) NST (tree)
DBH (cm) TH(m)
J\ 3K I8 A 1 1 4.8 4. 00 3. 83 85. 00 241. 00 0. 88 6
Badaling Forest Farm 2 12. 09 4. 65 6. 33 211. 91 460. 00 1. 94 11
7 1L K 3G 18 F W 3% 1 11. 50 5. 70 4. 60 196. 32 540. 00 1. 64 41
Fushouling Forest Subfarm 2 6.70/5.40/6. 80 4. 30 6. 60 177. 82 470. 00 1.58 45

NEBEHZEANIBNEFE NSO ;EAN2HWEE RN 75% Land coverage of Shrub-land 1 and 2 in Badaling Forest Farm were 80% and
75 % respectively

X7 FEANERKSGYHPHEXREELR
Table 7 Comparisons of heights of the sprouting trees among different Rhus thyphina stands

S i 2 R & B B [ w5 FEHE B E R

Stand edge Site Planting time No. ATH (cm) MTH (cm)
i ¥5 A LAk | BEILFEKRAER 1994~1995 # T 3 Low slope 3 57. 00 162. 00

Platicladus plantation BFP KT 4 Low slope 4 28. 50 92. 00

A A T J\E e A 3g BFF 1989(2 4 ) | ] 51. 91 100. 00
Chinese pine plantation 1989 (Two-year-old 2" 119. 03 450. 00
seedling) 3 50. 42 130. 00
B AR M Shrub -land J\ ik i& 3 3% BFF 1 85. 00 241. 00
2 211. 91 460. 00
3 A M Shrub-land MLk E S 4 1995~1996 1 196. 32 540. 00
3% FEFSF of BXFF 2 177. 82 470. 00

* FRHMKBRE open areas in forest; ATH  Average tree height; MTH Maximum tree height

MNBITAILELR  VBGEAEARNAOXENHE S TV BEEANTIRB KER ., BRY 80 A AR AREE W 8 KB E R
119. 03cm #b, 3 8otk A AT TAKE X AE R 38 B4 328 57. 00em F 28. 50cm, ¥ B A MM 1 B E & B R 51. 91cm,
JHMAAAK 3 24 50. 43cm, BE H B ER A 162. 00cm, M BUH AFEARKAF) KIEWF 395 F A T7E 85. 00em LA b, & & Bk ik 460. 00cm,
X RBBEm AERPEK,

2.4 KIBRXTIE R 25 H 3T R 0 P S BT B9 5

Art/hEFRELRIMK AR  EXERFEEHFERORTAFTILRIMFT AN EEDRREIH ARG, HBERKIE
H. ERILEMEFASABEINDMET PR 2AMEFTAESBRREFTWHA, P RN 1R, S 23. 00cm, filFE 4 B, FHE
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Table 8 Natural regeneration of local tree species in Rhus typhina stands
AE B2 X R B
Site Name of tree species Number of trees ATH (cm) MTH (cm)
T I ARG 1B F W 539 ki Ulmus pumila L. 8 26.75 58. 00
FFSE of BXEF RB¥E Ailanthus altissima (Mill. )Swing. . 5 00 5 00
et T. B. Chao
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/NI B ZE Rhamnus parvifolia Bunge 6 22.33 25. 00
R B Robinia pseudoacacia l.. 4 15. 00 30. 00
U3+ Malus baccata(L. ) Borkh. 2 11. 25 13. 00
T E MW Acer truncatum Bunge 2 10. 50 12. 00
Wy Crataegus pinnatifida Bunge 1 13. 00 13. 00
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