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Population structure and dynamics of Actinidia arguta in the Yanshan Mountains

ZHANG Tong,LIN Lele, HUANG Zhihao, WANG Yongteng, PENG Yangjing,SU Tengwei, CUI Guofa "
School of Ecology and Nature Conservation ,Beijing Forestry University , Beijing 100083 , China

Abstract; Actinidia arguta is an interlayer plant found in forest communities and is a second-class key protected wild plant
of China, yet this species has not received adequate attention in previous studies. Comparative study of the vertical pattern
of A. arguta in the community in the same mountain range is conducive to the induction of the main causes affecting the
population structure and distribution pattern of the species. To explore the growth pattern and population dynamic change of
A. arguta, an interlaminar liana plant in the community, the population structure of wild A. arguta in eight national nature
reserves in the Yanshan area was investigated using the sample circle method. A specific time life table of A. arguta was
compiled and a survival curve was drawn. The results showed that (1) The number of individuals in diameter class I—II
(seedling stage) accounted for 15.39% (east section) , 31.25% (middle section) , and 30.76% (west section) of the
total population, all of which were not more than half of the total population. With the increase of diameter class, except for
the fluctuation in the west section of Yanshan Mountain, the number of individuals in the middle and east sections decreased
gradually and the overall population structure of A. arguta was an “inverted pyramid” type, showing a decreasing trend.
(2) The height structure of A. arguta in the survey area conformed to the characteristics of continuous development and was
relatively complete. The height structure of the eastern section of Yanshan was generally low, with grade I (< 5 m)
accounting for 51.62% and no grade IV (> 15 m) plants; trees were distributed in each height level of the middle section
of Yanshan, with grade II height (5—10 m) accounting for 58.80% of the total; no grade IV (> 15 m) plants appeared in
the western section of Yanshan; however, the distribution of grade I and grade II (0—10 m) plants was uniform,

accounting for 15.38% each, and the third grade (10—15 m) accounted for 69.24%. (3) In the east and middle
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sections of Yanshan, A. arguta was obviously close to Deevey II index function model. In the west section of Yanshan, it
was between Deevey I and Il , but was closer to II. The survival curve was consistent with the results of the life table.
The overall population structure of A. arguta in the Yanshan region showed a declining pattern. As an important germplasm
resource in China, A. arguta is widely distributed in the Yanshan area; however, the population is seriously damaged and
the species is rare. To promote the sustainable population of A. arguta, the protection and management of this species
should be strengthened by investigating the natural distribution of wild A. arguta populations and conducting a scientific

analysis of the investigated species and the surrounding environment.
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L) T AR A R A JE AR R AN RS AL, LA SR A ORI AR IS PR L R | B AR A A SR It
AIAAPARDL 2 TPUIRAS B HOR A K SR A — 8 R Ll s HY e AR AR I5E 22 8] A A B G 38 S AR
H AL AR ESERESIASHETE D AR SR X BT AT R S5 H | F i 32 T0bR AR T000 oA ok s 7 5
A EER S JEHTE RS M IR AR o Sl A 2 RIS A 5 T BOR B e A S 8
B AR R BTk A5 E AT B R R KAl B n B AL, BV A AR A [ AR A AR
b a7 R A AR B B L,

BRI Actinidia arguia FEBFIEBERL Actinidiaceae HRIEBEIE Actinidia KA EAS , BOAGRIEBE AR
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Fig.1 Sketch map of the Yanshan Mountains

[ AT P AN A 202 AR YRS s A S S AR SCRE AR B S m, FERI AL 78,5 m®, R
T 35 MFER, B FIA 2747.5 m?,
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Table 1 Characteristics of different sample areas

‘ \ gy okt -4 H %
G 4 s i R ek AR
. . Annual average Annual Annual sunshine
Number  Name Geographical Altitude/m .
temperature/C precipitation/mm hours/ h
TTARIDERE ARG 119°52'30'—120°04'04"N
A ) 1000—1500 9 430 2672.7
P 40°46'28"—41°05'53"E
TTaB I ERRERE 120°39'22"—120°5217"N
B 900. 8—710 8.2—9.2 560—630 2692—2842
P 40°52'00"—40°57'59"E,
AL E FH AR 117°0821"—118 °13'06"N
C o 580—1860 7.9 537.6 2600
P1IX 41°29'57"—41°47'53"E
MIEFERINERHARME  117°17'—117°35'N
D 2118 7.6 763 2870
P 40°29'—40°38'
KHANLERE A RMR 117°31'55"—117°33/53'N
E 1052 10 800 2700
PIX 40°10'47"—40°13'56"E
JHREEILNERZ R ARMR  115°25'—115°42'N
F 2 —7 450—72 2657.
X 39°48'—40°05" 049 6 30720 657.6
e E R R H KRR 115°43'44"—115°50"22"N
G N 629—2198 8.5 493 2836.3
PiIx 40°29'9"—40°33'35"E
3 il [ 52 Y BR 5L 04N 1&8T"__115087"
" IACKFBE MR ARG 115°42'57"—115°57'N §70—2241 5 s 433 227

#IX

40°32'14"—40°41'40"E
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TR () AR U 25 4 SR8 IR PN R TR AR 1) A A R IRE N T o B S B0 I 002 ARG AR IR 5 4 40 40
FHSEA B INGBARTEAR X AT 2854 1) T 05 5 Bl R A LA B 5 AR AR I 2540 3 R AR bk
R IITE AR EAS . HuARHE T AR SE T bR 1 A 1 AR ((AEFFARIEY LY/T 1589—2000) , FI| FH A% > Jl 43
HOLRRE R AR 2540, HOARZE 1) T FLARAL IR, 2RI 2 OB AR B4 0 em &b (10 em &b 50 em AL |
120 em ALAY EAE, & BE 0—50 em X J8] P9 A RBEBE (0 A2 A — B, TR, A SO R Bk 5 4 Ocm
Ab P A SR AR AR AT B 45 40 1) T T A JLAT I 25 4 I A B T 132 #k

ARSI AR 0 0 7 G, 1 9 AR <2 em; T 9% A2 2—4 cm; T4 #0142 4—6 cm; IVZL.
W42 6—8 cm; VZ:8—10 cm; VIZL:10—12 em; IZ:>12 em (32 2) o M T REAMLY) A AR G HE RS, HHE e 2>
£ B e B S L R 0 S ey A R N T o €5 A R DR s VA N & RS

K2 BEBRBRARERHNEREN

Table 2 Age structure of different populations of Actinidia arguta

X35 (5E1 BRRAEDR/ cm AR REL Wk T H# %
Region Diameter class Diameter indexes Growing period Number of seedling Percentage
7~ Bt Eastern region I <2 L 1 3.85
2—4 3 11.54
I 4—6 UNGE TN 10 38.46
\Y 6—8 4 15.38
\ 8—10 R SRR A 3 11.54
VI 10—12 2 7.69
VI >12 KIGREA 3 11.54
4t Total 26 100. 00
B Middle region I <2 4 7 8.75
Il 2—4 18 22.50
I 4—6 INGERTEA 23 28.75
\Y 6—8 16 20.00
\ 8—10 PR YR 11 13.75
VI 10—12 4 5.00
VI >12 KB A 1 1.25
34+ Total 80 100. 00
PGB Western region I <2 AN 4 15.38
II 2—4 4 15.38
I 4—6 INE YA 5 19.23
\Y 6—8 2 7.70
\ 8—10 R TEA 6 23.08
VI 10—12 5 19.23
i >12 KIEH A 0 0.00
ST Total 26 100.00

2.2.2 mELH

15 BESE AR 39 SRR O ¥ A DS AE ) , 0 AR RO AR TR AR Bh TR AR R R D SORE 1) LA, At
DAY SR 04 e i 70 A 185 B A T 5 5 JCAR SR ARG O, DU AR A B 1 B2 DAy o BE TR, T LS R S RN A1
PETE B2 [ S MR DU B AR AE o DRURE (B PR 1 B2 R Ot [ I 2B 58— BRI AR AR D0, SCAR U 3
O 117 RPCLRIBE Y o LR AR SCRRASEBR A A 00, A SCRL S m o —AN g R GETH45 fa e Y
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Table 3 Height structure of different populations of Actinidia arguta

X35 = B i BEFEBR/m /AT T 5 LER/ %
Region Height class Height index Number of seedling Percentage
7R X Fastern region I <5 16 51.62

I 5—10 9 29.03

i} 10—15 6 19.35

\Y >15 0 0.00
3t Total 31 100. 00
TP Bt Middle region I <5 12 16.44

I 5—10 43 58.90

| 10—15 13 17.81

I\ >15 5 6.85
34+ Total 73 100. 00
PHBL Western region I <5 2 15.38

I 5—10 2 15.38

i} 10—15 9 69.24

I\ >15 0 0.00
ST Total 13 100. 00

2.3 RS A A A A G
un%mﬁﬁﬁﬁ?%ttﬁ%ﬁﬂilﬂ,ﬁ%ﬁ@%ﬁﬁig/\iﬁﬁié%iﬁﬁ\ﬁjﬁ‘~ T g — A R
I‘ETJ”” DR 2 R AR b e B A AR, AN TRIAR G A ) A BOR I T e s I ) A B R Sh 25, AR
AL, ﬁ{ﬂﬂ%’rﬂl‘jﬁl SRS TR, HHTﬁ’FﬁJ#AWﬁMMJE%KE IS

AT

L =% % 100 (1)
Qg

Dx :lx _lx+l (2)
dY

q. :T’ x 100% (3)
lx +lx+l

L== 4)

T _L +L~c+] +L:c+n (5)
T

e, :T (6)

K, -FRUE ; « WAERY a, HEANREBINEEL 1, N« BYIFIEIFREAETE MAEG d, I x 3 %
+ 1 R RI BRI AR SE TR ¢, W« 3] x + 1 BRI BRIA N IFET R s L, M« 3] & + 1 R E] B N
FEIEAREL, T, I x WA AR g MR AL,
2.4 friEm&ilE

WFFE R AE T A AR I Zok iR . hEksyy 3 el T BUR MR FATG Ih k. FonFhe i
TR A Z A, RAANBIRSET, BULF A MARRRE A 2 B Ay, TR X A fETG ih4k, R
ARSI SET RIS, A, M7 IE 2k . FORGMARMIZET SRS, UG IAET Rk mifaz ™,
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3.1 AFEJERERAHX AR5

RAEIE LSRG W FEaie bk 3 /> DU FREAT: 3 A BRIk Bk 70 A1 i AR 22 80K, R BE 26k,
Bt 80 #k, Bt 26 #k ., MAFWASHE (I 2) AT LA Y, JeLl I BRI 2R G BRIk o3 A1, SRl AR Bz
GoA (I—IV) J& 2, 5 X LAY 449 5 386 1L BeLLA AT AR Ji 22, o DX 491 1Y) 4090 5 38 1LY B4 i
HEEAR AR o5 LEARIR], 240 36% .

25 25

B HB PR

5 20 20 20
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E 15 15 15+
Z
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< 5 5 51
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Fig.2 Diameter class of Actinidia arguta population

I 9. 48 <2 em; D&%, HAE 2—4 em; &% 31482 4—6 cm; IV H0AE 6—8 em; V4% :8—10 em; VIZ:10—12 cm; IZ%:>12 em

3.2 R[EERER A

L T 110 g B 85 W) T 7 B T T 254 DU /s R ] o BEAMARTE BT i bz, e e AR B 1Y
1o P LE R TR ARG, T 2% (<5 m) 7 FEEiik 51.62% , HICIV S (>15 m) AEAR H B ; e 1 rp B A i B 4 4 )
oA, Horp T B (5—10 m) 5 Hode = 58. 80% ; e 1L PG B [RIAE TG IV (>15 m) HEAR I EE, {2 T % 1T %
(0—10 m) HIRAT AT 2T, 4515 15.38% , ML (10—15 m) A= KA K 7 69.24% (&l 3)

40 RE 40 B 40 P
5
E 30 30 30
z
& 20 20 20
&
Z 10 10 10
0 0 0 _-_-_.—

I Il 111 I\ I Il 111 I\ I Il 11 v
i %% Height

3 RERBHREHRNSESY
Fig.3 Height structure of Actinidia arguta population
I (<5 m); MHEEES—I0 m) ; MHEE(10—15 m) ; IV (>15 m)

3.3 FEERRAEATE

e, TEARVEA x WA S35 224 it TR A A T HEL, DR RR 2 R A A B R o Ak L F6 36 4 T, 3K
BRI A R AR G ARTE TG B0 A K AR 3 A4 DX 38l A8 R A bk o A I 4 14 B R A G A A 9B T
(q,) BHREG N 4 DB,

AR IR g B (T — 1T %) BOABRE ARG AR (1) 2 Riklas Ui Qe SR8 — 2 1038
N RE 7T, BE R A B/ MR BEA B BE (TT—IV %) 776 MRS (1) W3 E TSGR R R, X &
NG AR R BB AR g (0355 1 RS, T 4 13055 s E AR AR ( V— VD) RRAR A (VI—) S faad o, A~

N
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PR B —E D8, AR IR (e, ) TEVIARZUARIIEAH 26. 33 , LRI PR BRI 7E 301 ) A= A7 BE ) i

AR X I 4 B BE( T — I 40) BRARIERE A6 S AR (1) W38 BT, Al AR & e iy 2= [/ 4
PRIEISE G MG, HLACRBRR AL TR RAL | 32 90 T RN A | T A B BEECAR SR B AR TR R A, |
R IR BIWEAE 11. 07 ; AR B RAR YA (VI -) HORBREBE RIS T2 (¢,) BT ETT 78 AR g4t
IBFIIEAE 0. 80, UL B AR B4 2 T K, O TR 206, B2 S8 EMGE R B 7, IF 1) Ji] Bl i KR
KK IEATEER . TEMOE)E L7 DX, FORBRIBERE A A 2 1] T4 8 77 AR X 1K 3 5 4 3 drg s S5y I 30, P 8 5 4
FIFFRESNTR G 4 T 3 T HBGS AL TR

VAR DX BB TE T AR AR i S SR B 5. 83, LI 4y v I B A A B e bk AR Ay RS, (H
FEEA R (1) T/ IMESEA PR ZURAS B 8l SR TR B T, 7 AR A (V) HhAE TR A 3
B (-1.5) , BER AR MR AR F B A= KRB Y BRI, JCVE I B A KRR A8 4L, 1 52 9845 { 2R K
Fo WA A A R R WA GRS AR ST AR A BRI R A X AT RE L R i P AR SR AR ST
RN Z —,

R4 BWEBRBRREHBSEGR
Table 4 Static life table of Actinidia arguta poulation

x a, l, d, q, L, T, e, Ina, Inl,
FRBt | 1 1000 -2000 -2.00 2000 25500 25.50 0.00 6.91
Eastern region I 3 3000 -9000 -3.00 7500 23500 7.83 1.10 8.01
Il 10 12000 9000 0.75 7500 16000 1.33 2.49 9.39
v 4 3000 1000 0.33 2500 8500 2.83 1.10 8.01
A 3 2000 0 0.00 2000 6000 3.00 0.69 7.60
Vi 2 2000 -1000 -0.50 2500 4000 2.00 0.69 7.60
Vi 3 3000 3000 1.00 1500 79000 26.33 1.10 8.01
B I 7 7000 -12000 -1.71 13000 77500 11.07 1.95 8.85
Middle region I 18 19000 -2000 -0.11 20000 64500 3.40 2.9 9.85
23 21000 5000 0.24 18500 44500 2.12 3.05 9.95
v 16 16000 4000 0.25 14000 26000 1.63 2.77 9.68
A 11 12000 7000 0.58 8500 12000 1.00 2.49 9.39
VI 4 5000 4000 0.80 3000 3500 0.70 1.61 8.52
VI 1 1000 0 0.00 500 500 0.50 0.00 6.91
[l I 4 4000 1000 0.250 3500 21000 5.25 1.39 8.29
Western region I 4 3000 -2000 -0.67 4000 17500 5.83 1.10 8.01
| 5 5000 3000 0.60 3500 13500 2.70 1.61 8.52
v 2 2000 -3000 -1.50 3500 10000 5.00 0.69 7.60
\ 6 5000 1000 0.20 4500 6500 1.30 1.61 8.52
VI 5 4000 4000 1.00 2000 2000 0.50 1.39 8.29
Vi 0 — — — — — — — —

x j\]@ff}:?&, axﬂil/l\fégﬁﬂ/ﬁ/l\flk;ﬁl; l, ﬁ(ﬁ{kﬁ(ﬁ?&(( Standardized survival ) ; d,, ﬁ?{ﬁ’fh%tfﬂ(( Standardized deaths) ; ¢, Wtz( Mortality rate) ; L, Mo x
+ 1 R BT RE A P9 A AEE AR (Individuals who survived the interval fromxtox +1) 3 T, : x ERRET SRPN MR BEL(Total number of individuals from x to greater
than level x) ; e, : A5l ( Life expectancy)

3.4 fAEihZ

it 2 DUAR X AR (LSS 74 09 20 U R AR 104 o) MR REARAR 7735 1, ROXTEV R AR AR , 22 il 4K
AOGRIGAE I 5 AR AT o SR T K0 ok K0ORN 0 R BSOHEA T A7 BORIAR G0 AR AU AT PR AR MR F e AR
AR AR B B ARSI R T R AT (R B R B R® = 0.2419 B R RE R =
0.457 FUBAHKRE R = 0.0387) KA XU G FIOC R BOF AR R I L 3F AR SCHE i AR 3 Fo2ogR
THMb AR R I T A i 2 ) 2 R 2 Tl 25 SR A A 2 (1 4)

AT RS Deevey £ HIZXT Lo & B, 1L ZR Bl vh B i AR SRR A7 175 1 2k S0 Deevey- 11 2
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Fig.4 Survivorship curve of Actinidia arguta population of the Yanshan Montains
L VBT Deevey I — N AL e 8L, PRI, AR BE 3 > XA 19 S A Ak T 2B AR
4 SR

4.1 HORBRAEREE RS 1) AR

) o A R R T JE A A AR R R v ST b 2R I 25 ROt PR 3 1 Pk ) — AR B, 3k — b B e SR A A
SRR EAA —E B st R L XS SRR D T A S B B AR S5 4 3 AT R . OSBRI e e L b B
WML AR B XA AR A g it R e L X3 T — 11 ARG (4 B B ) A~ o 1
BB 15.39% (ZRBE) (31.25% (HEE) F130.76% (PG EL) , YA aflid FEEEcE (4, LS 2908 i, br
FELL VY B L PR sh A, AR B b B XA R B 2 ek 2D, AR R RS A R B e R MR R
PR

ORIk I T 9 S RV B A | S AR I v BE R RS R BB A5 SR BOC RGBS e, B N S AR 1Y
B DML BONE (73 #R)  PEBCR D (13 BR) o Horb L ARBATPT B B TE IV K (>15 m) i BESL AR 40 A
H 3 A DX = BESS H AR X L R F , BAT R S8 8 1) 5 BESS A, A R T A A ) 1) b A S, (H i TR
Btk i 40 B AR 2D | BB SEAAR AR AR R LR, AN FI T4 BT, R AR ek s R R I AR K
KB IHEAFIEE N,
4.2 OBk R B LS R ) A A Bh A

25 PR B 8] 2 iy 2 TR RS BRAGEAe 1) A7 355 i 4k & B, 6 L1 AR B R v B A ARl Bk R X B S ) B
Deevey- Il & JHEILIPHELAT Deevey 1 — 17 (H T4 [T Y PRI aRE L) 3 A DX 3ak 59 B3R B bk s BE 341 4 F 5
R, SR 3 AR IR A AR, MGy B2 /INME B AS By B A7 36 A AR 3 T, T — X5
WY T (<5 m) =mERMEREZ, 33K SR, LA HELL 2R B 4l A 9 55 4 A, X A4 A8 4k
B AR T 4 v e A0 TRYE . ke 1L B ik (40% ) By BEAF TG AR T 22 MR BGE & i T, /N Sk
AP Bt BRI, X — B Bt 12 119 (5—10 m) g BE B/ bR 5 e e 2 10, R WL RE AR BB 78 2 D6 A
MR G AR T 0 S B L1 BT B A A R S S R U T e PR F B AN A X A A S ] Y 5 4 R B
HELL VYRR IR AT BN 5] NE G ) Th AR G P B a5, I B C R AR A A7 , B AL
PUBE X, M2 (10—15 m) /=5 FE A AE MRS AR 22, 10 BH I X3 O SR pk 21 58 it W s B B AR KBE I AS
JE L 7E 5 A PR TE A P b T a5 5 OF X A AR 1Y N X B ) A 2% R R BUR B R IR I E R A
FERT AR At R, % B 1L VY B A X P AR A AR BRI, A U SR 0 A DX B T3 — a5
PRI P B e ik s 1R R 5 IS St — e B R
4.3 ARG A A R R A2 % R

THEASAE W 10 B BE L5 A R TIE B Bh A8 A8 Ak — TR/ O , R i/ o 3 [ B 0 b o e I A iz
O3 ARG LI —F | H 28 5 i Ay & 3 A2 ORI ™ E H B A /D 3 o 1 A B A ORI R B SR
ARZS XTI A Wy S S s RS A TR A7 4 BT s o LB A Jea A ) CRAP FNPE B A A BT X R (R i LR A AT
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