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Abstract: To understand the seed production dynamics of Pinus thunbergii population in Yantai
ooastal protection forest, the relationships between the diameter at breast height (DBH) and
cone/ seed characters of the population were studied, with the DBH as the measurement of age
and size According to the DBH size and its distribution proportion, the population was divided
into 5 dianeter classes (3.5-6.5, 6.5-9.5, 9.5-12.5, 12.5-15.5, and 15.5-19 an) , with
5, 8, 11, 14, and 17 an as the measuranent of each dianeter class, regectively M ultiple
camparion and regression analysiswere conducted for the cone/ seed character of each dianeter
class The reaults showed that DBH had significant influence on the fecundity of P. thunbergii

W ith increasing DBH, the fecundity increased first, but began 0 decrease when the DBH
reached 17 an. The sed size and 100-sed mass had a decreasing trend when the DBH in-
creased, whereas the seed wing sizewas in adverse This phenamenon might be a tradeoff in P.

thunbergii seed production, i e , 1 decrease seed size and mass © increase seed dipersal abili-
ty For allDBH clases, the number of fertile scaleswas the most effective prediction variable of
seed nunber and seed mass per cone, but could not better predict the other characters of cone,
uch as cone length, conewidth, cone drymass, and total number of scales, illustrating that the
<ed production of P.  thunbergii was controlled by many factors

Key words Pinus thunbergii; coastal protection forest dianeter at breast height, cone/seed
character
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1
Tabh 1 D ameter classes of Pinus thunbergii coastal protec-
tion forest h Yantai

(am) (%) (am)
3.5 6.5 69 23.6 4.8 5
6.5 9.5 64 21.8 7.9 8
9.5 12.5 61 20.8 10.9 11
12.5 15.5 62 21.2 14.1 14
15.5 19.0 37 12.6 17.2 17
( , 1990) 5 10
2008 5
’ 30 ’
’ ) 1
2 ( , 1989)
, 2
’ lo ’
10 ,6
0. 01 mm
) 0.001 g
1.3
PSS 16.0
(one way ANOVA)
2 1
2
2.1
5 50
, 150

2
Tab 2 Correlation coefficients of cone/ seed character sand
diameter at breast height (DBH) of Pinus thunbergii

CN 0.692" " S -0.239" "
cL 0.343" 7 w -0.243"7
ow 0.261" " WL 0.160" "
cow 0.303" " VW 0.045M™
NTS 0.343" " NC - 0.060™
NFS - 0.021" e - 0.066"™
ON ; CL e ; CDW i NTS
i NFS ;3 ; WV ; SVL ; SVW
NC ; WC ; * *P<0.0;™P>0.05
, P=0.01 ,
6
, 2 ,
4 (P >0.05)
12 , 8
2.2
3 ,
, 14
an , 155.7 - ', 17 an
, (P >0.05)
17 an
, (P<0.01),
(P >0.05)
14 17 an ,
, 17 an
, 17 an )
, 17 an
(P<0.01) ,
17 an
, 17 an ,
(P <0.05), 4
(P >0.05) ,
, 17 an
2.3
( 4,
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3

Tabh 3 Cone/seed character s of Pinus thunbergii with different diameter sat breast height

5 an 8 an 11 an 14 an 17 an
CN 44.9+4.3 a 53.7+9.6 a 80.0x7.1a 155.7+21.9b 141.0£15.50 b
CL (am) 5.25+0.13 a 5.26£0.16 a 5.17+£0.10 a 5.37+0.14 a 5.90+0.15 b
ON (am) 2.74+0.06 a 2.79+0.07 a 2.85+0.05 a 2.89+0.06 a 3.03+0.05b
oW (g 10.23+0.62 a 11.02+£0.76 a 10.74 +£0.50 a 11.41 +£0.68 a 14.13+0.72 b
NTS 80.93+1.96 a 85.47 £2.06 a 78.93+2.08 a 88.03+2.64 b 97.33+3.01 c
NFS 38.93+£3.34 a 34.60 £2.67 a 36.10+£2.91 a 37.43+£3.36 a 34.00+2.86 a
RFS(%) 47.49 £3.78 a 41.07 £3.28 ab 45.16 £3.36 a 42.48 £3.61 b 35.37+£2.94 bc
3 (mm) 5.72+0.04 a 5.50+0.03 b 5.35£0.04 ¢ 5.38+0.04 b 5.33+0.05 ¢
SV (mm) 3.39+0.02 a 3.27+0.12 b 3.23+0.02 bc 3.18 £0.02 cd 3.12+0.03d
SVL (mm) 13.12+0.14 a 13.87+0.12 b 14.43 £0.12 ¢ 14.50+0.13 ¢ 15.79+0.16 d
SVW (mm) 5.3320.04 a 5.44+0.04 a 5.61+0.05 b 5.57+0.05 b 5.74+£0.06 c
NC 35.20+4.37 a 35.53+£3.79 a 35.53+4.52 a 36.47 £4.00 a 27.43+4.33 b
SVC 0.526 +£0.079 a 0.521 +£0. 066 a 0.530 £0.074 a 0.532 +£0.070 a 0.383+£0.062 b
P (%) 40.32 £4.15 ab 48.02£3.33 a 42.77£3.71 ab 44.85 +3.57 ab 36.81+4.06 b
1008V () 1.727 £0.027 a 1.689 £0.051 a 1.660 +0.051 a 1.621 £0.008 a 1.432+0.082 b
RFS , SP ,100 SV (P>0.05)
, (R’ =0.719, SE =11. 83, P <0. 0001) (7)
Y, =0.018X, - 0.141
(R’ =0. 741, SE =0. 199, P <0. 0001) (8)
( 4), 17 an
150 30 Y, =1. 141X, - 11. 366
, (R* =0.568, SE =18. 86, P <0. 0001) (9)

5an

Y, =9. 066X, +0.893X; - 47. 128

(R® =0.685,SE =13. 9, P <0. 0001)
Y,, =0. 059X, +0.013X; - 0. 569

(R* =0.733, SE =0. 231, P <0. 0001)
8 an

Y, =0.941X, +1. 148X, - 14.560

(R* =0.828,SE =8.92, P <0.0001)
Y, =0.069X, +0. 014X, - 0. 380X, +0. 330
(R® =0. 846, SE =0. 150, P <0. 0001)
11 an

Y, =1. 378X, - 14.213

(R° =0.790, SE =11. 55, P <0. 0001)
Y,, =0. 009X, +0.019X; - 0. 878

(R° =0.836, SE =0. 170, P <0. 0001)
14 an

Y, =1.009%s - 1.315

(1)

(2)

(3)

(4)

(5)

(6)

Y, =0.016Xs - 0.175
(R® =0.567, SE =0. 229, P <0. 0001) (10)

Y, =1. 147X, - 7. 489
(R’ =0. 680, SE =13. 1, P <0. 0001) (11)
Y, =0.024X, - 0.004X, +0.017Xs - 0. 094
(R’ =0. 687, SE =0. 218, P <0. 0001) (12)
,Ya Y X

, Xs , X , X,

' Xs

5 8 an

11 an

Yares =20. 57X, - 22. 62
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Tabh 4 Partial correlations of cone charactersand seed number / seed weight with DBH controlled
a oV CDM NTS NFS NC wc

a 1
v 0.728" " 1
cow 0.914" " 0.859" " 1
NTS 0.494" " 0.468" ° 0.502" ° 1
NFS 0.398" ° 0.469" 0.454" " 0.280" ° 1
NC 0.355" " 0.402" " 0.39%6" " 0.189" 0.817" " 1
SVC 0.471" " 0.511" " 0.524" " 0.224" " 0.803" " 0.926" " 1

* P<0.05 * *P<0.01

(R’ =0. 179, SE =15. 0, P <0. 0001) (13) ,
1 YNFS 1 XZ 1
, , ( , 19953)
, R 0. 179, : ,
( , 2003)
3 1
( , 2003)
(Harper, 1977; , 2000; , 2004) , (
, ,2005) , ,
( , 2004) ( , 1996) ,
, 17 an
; , 5 14 an ,
4 , 17 an ) ) )
) ) , , 17 an
( 1
,2004) ,
( ,1995b) ,
, 57 (Sutton et al , 2002) ;
, ( , 2003a) (Caron & Powell,
20 50—60 , 1989) ,
50 60 , ( , 1996)
, 17 an ,

,17 an ,
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