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Analysis on the Growth Rhythm and Environmental Impact Factors of Aerially Seeded

Pinus tabulae formis Plantation in Shangluo

HUANG Qing-ping' , WANG De-xiang'* ,LIU Hua* ,ZHANG Li-nan'
(1. College of Forestry, Northwest A&F University . Yangling s Shaanxi 712100, China;

2. Management Committee of Golden Canyon Forest Park of Shangnan, Shaanxi 726300, China)

Abstract: An investigation was conducted on the forest structure in the sampling plots of 30-year-old aeri-

ally seeded Pinus tabulae formis stands. Twenty eight analytic trees were obtained,and analyzed by WinD-

ENDRO software, ANOVA. Path analysis was applied to obtain the growth rhythm and main environmen-

tal impact factors. The results showed that the average values of tree height,DBH,and volume were 10. 52
+0.18 m, 10.99+0. 28 cm and 0. 061 9£0. 001 8 m®, respectively. The growth rate of height declined

gradually after 20 years old, and the growth of DBH and volume were also slow down after 25 years. The

results also suggested that altitude,slope position and aspect,and stand density influenced the growth sig-

nificantly. P. tabulae formis at 800—1 000 m above sea level grew relatively better than other environmen-

tal conditions,especially on shady and lower slopes. The optimal density was 1 000 to 1 400 per hectare.

Key words: Pinus tabulae formis ;growth rhythm;aerially seeded plantation;environmental impact factor
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DXIHAR AR BB T4 20 L BE 3 DA R AR i B Y
R Ao o AT 4 B 220 L R 8 D) 5 A D Y T
. ASSCRL BT TR I DX 30 a SRS K%
AREAE R 5 i PR 05 7 B OC &R L AT
b DX A% 3 BROR 28 A TG R P A TR Y TR R R LA
J5 B8R T AR A AN AT B AL TR AR B2 T
VB B2 A1 T S5 il R S BRAK R

1 #R 57
1.1 HARXHER

B AL T B VE R R, W R 215, 4 ~
2 802. 1 m, HuAbdb W i 55 B IR A3 I M AT . R
R BEY , AE WS 7. 8~13. 9°C,FE ¥ H R

1 860~2 130 h™7, &4 T FE W 216 d. 4E /%
K 803. 2 mm" ™, XN AR MRORE B T B A9 1
b RRARAE B o3 A LA L AN () T 4R B O [R) Y 2 A
W ETT A B Ll v A IR R M DX, A3 A A I AR
A o v P AR i R e I I AR A 2 B P TR S MR
PRI I w5 =" B W/ T < o R N R 3
I b o 9 L L s A L b B A Sl
1.2 #MRAX

12,1 ARfxAa%  7F 7850 B 2 & b X ImAS )
TR A IR 0 0 JE Al L 3% BV AR 5 A S R 400 ~
1 000 mp) CIEMRAE J 0F 58 X G A e FE M. 5 0B 3
AN PSRREPORTHE /N R N ORI ST NS R a7 i e
VR REML 28 Hr (3 1),

R 1M TCEMRE M E AR

Table 1 General situations in plots of P.tabulae formis forests in Shangluo region
T, . . . AT
FE HL S W /m i 5 B 1] e W/ AR 1A 1 .
/(Bk « hm™2)
1 440 N33°33'16" E110°44'14" NE13° W 36 0.83 1450
2 550 N33°30'16" E110°47'01" NE17° B rh 38 0.30 1 460
3 665 N33°33'16" E110°43'14" NW19° B 32 0.75 1510
4 740 N33°32'43" E110°58'39” NW20° B 36 0. 30 1 480
5 842 N33°26'05" E110°54'07" N W rh 34 0.75 1 440
6 965 N33°26'15" E110°54'13" N e 37 0. 60 1520
7 540 N33°26'12" E110°50'10" W B I 35 0. 60 1900
8 550 N33°35'40" E110°44'13" SW37° Wk 36 0. 30 1750
9 530 N33°45'18" E110°50'17" SW38° Yy 36 0.65 1 850
10 568 N33°40'19" E110°15'30" w e 34 0. 80 1780
11 570 N33°26'11" E110°54'06" SE55° BT 38 0.55 1760
12 570 N33°26'12" E110°53'54" SE60° BT 33 0.50 1790
13 990 N33°37'12" E110°15'14" 3] WT 36 0. 40 2 580
14 1020 N33°50'36" E110°57'9" 7] Y 38 0.70 2 600
15 1010 N33°46'24" E110°44'3" SE30° W 37 0.75 2 550
16 980 N33°02'02" E110°9'47" SW35° W 35 0. 80 2 625
17 965 N33°36'13" E110°15'58" it ¥ 35 0. 60 2725
18 1 000 N34°2'2" E110°9'47" it BT 37 0.65 2 490
19 1020 N34°3'30" E110°14'52" NW40° W 36 0. 30 2 660
20 1044 N34°36'9" E110°18'40" NW38° W 39 0.75 2 575
21 670 N33°51'57" E110°7'6" NE30° Wk 36 0.83 1100
22 650 N34°14'5" E110°18'30" NW32° - 37 0.70 1 300
23 610 N33°39'49" E110°40'7" NW33° Wk 38 0. 80 1450
24 600 N34°30'17" E110°5'19" NW34° |2 38 0.75 1750
25 684 N33°28'2" E110°27'10" NW40° W b 35 0. 40 1 840
26 655 N34°30'9" E110°9'58" NW35° B I 39 0. 70 2 200
27 660 N34°8'16" E110°17'2" NW43° b 35 0.30 2 300
28 675 N34°28'18" E110°44'17" NW36° B I 34 .75 2 550
2.2 MR AL 765 bn i A AR L #ERAERIT R %

(1 SRt 9 1 2 M A 1 3 18 45 1 T AR AR TEAR B AT

ﬁ?ﬁgﬁjﬁ'ﬁj\‘/ﬁ - ZGI‘L +Gi+114//3

@)

T EAT . AREARIEIR L m 1 AKX 4B 7EiE
WinDENDRO #4752 X 4F 59 2L filt b i 2%
BB (2 a O TS ) B A g RIELAR , SRR 45 1 B A9 A4
BB i B R B AR A KB GEAR A K BT
SE P 249 A A AR ) o DA HE AN ) 25 45 T S AR bk
2R KR DL

P GoPREAR RS XA Berb de i AR Ly & X 40
BRI .G A+1 IR R AL L A K
MR EKS .V, =V, /1 (2)
MEEEA KRV, =V, +1-V,)/2 (3)
K.V, BB MR ERKE . HIZBH
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MBI V= Hy X 13X Gy D
Gy HAR AR & Wi AL Hy: AR HEARR & . 2 Gy,
SRy ARG e T v AL

R A KE . H=H,/I (5

WEEFEEKE . H=(H +1—H)/2 (6)
Ko H, WA @ R A K T ORI B AR

MgigSE¥ga: K& . D=D,/I )
Mgk sEE K. D=(D, , —D;)/2 (8)

LD, S R A B AR K T O IR B AR
i
1.2.3 #HaEamE oy RAEITAANFE. 255
T 36 TIT T A MR R R 4 ol 3 9 400 ~
600.600~800,800~1 000 m;¥¥ [ 43K 4 9% . [HIk .
P BH 3 P B BB B4y Sl 3 BT (B b 3
L MBS R 4 A1 000~1 4001 400~
1 800.1 800~2 200.2 200~2 600 # « hm *,

FE 43 AT AR Fh B0 9 Rk 1 M 5 RT3 A AR L X
T2 B A Ak B L X T B Y B 2R AT G 2 A
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IKF I TSR B AR b B A A KR A T X
AT ENN B ER AR ER B EREH
Ducan's #7 5 # 25 0 2 ¥ 647 2 3 A SR 5 AR K 4y
Bt B PR S5t a2 K B 52 g, 9 32 3 AR 4 BT Y
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P A LT 28 ok il 48 A AT R O < 30 4F AR il i
SRR (10052 0. 18) m, - H 4 Ry 3% 4F A K
(0.35£0. 0 m, FH fig 42 (10. 99 £0. 28) cm, -
Wte % AR £ K & (0,39 £ 0. 02) cm. F 34 #F ]
(0.061 94 0. 001 8) m*, ¥ ¥ #f B i# 4F /E K it
(0.002 140.000 2)m?,

BIC VG B 5 30 AF AR VAN i L MR AR M BRI AR K
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Fig. 1 Growth process of aerially seeded

P. tabulae formis stands
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FHEUK PO ARV, — B BT LR IR
i B AT 100 m, SRR 0. 5~0. 6°C 2247 ANl
IR KA 5., K5 AT LA BT I8 A Y
FEdb A K AR AR 800~1 000 m 2247 ATl A K A%
MR A KR AR T (8 T A A R B AR KAE
600 m DL BT AN A KIS Ol e 25 . BLAS [A) 1 4K =
XoF IR AR L B AR R A AR R AR S B (p H R
0.004.0. 003 F1 0. 002, p<<0. 01), i B ¥4k &5 JiF
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Fig.5 Variations of growth indices of P. tabulae formis

at different altitudes
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2.2.3 et A Ry Hea P LK
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Fig. 6 Variations of growth indices of P. tabulae formis

in different slope positions
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Fig. 7 Variations of growth indices of P. tabulae formis

in different slope aspects
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Fig.  Variation of growth indices P. tabulae formis

with different stand densities
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M) T A AN () PR 1 2 5 o R A X o L A
S 5 TR o At R 6 9 A A 7 A (R 42 R i
AR NG ARG A 5 1 5 i PR 5 I A A
FREAT I8 48 43 A7 » LA A7 L 33 1) AR 43 4% o A AR
i, DL 30 AF A A A4 B A TR A S AR AR 3 Y 43 AT 4
KA T AT 5 O IRE

WK 21 : 400 ~ 600 WEAE 1,600 ~ 800 Mk {H 2.,
800~1 000 M&{H 35

Wer oo o B3 AR 1. v 3k 47 R AEL 2, F A7

VRAH 35
Y] oy BHSE WRAA 1, 2 BH B AR 2, 2 B 3k
3. BB A 45

R 7, .1 000~1 400 Wt 1,1 400~1 800 Ik
{8 2,1 800~2 200 WA 3,2 200~2 600 Mt{H 4,
%2 ZETERRMRERRY

Table 2 Path coefficients of impacts factors and volume

of P.tabulae formis

5 R ¥ kS R 3 kY
x 0. 105 0.002 0. 087 0.115
X2 0. 342 0.002 0. 040 —0.067
x3 0.226 0.041 0.061 0.073
Ty 0. 247 0. 049 —0.088 0.067
2 e 13 il e R A Ros & RS

BHBUVE M0 FTHE R W3R 2 JLU 4 910 1 4230 42
B 3545 T T3 e A P T X LA K e
Wi 7 . WA ST DA R 3 M X 4% S M B i
i K 1 5 0 /N R U S 3> 5 B 9 1 > 1
H A5 A1 R e 0 R 2 3 i K 7

ZER R,
3 Z5iti

XF RIS T 30 AF Az il A AR IR 5T R T L R T
Hb DX AR AL TCRE AR 5 E 20 a B B A 3 B 5
1218 a Jr AR R T 0 L BE AR 25 a Jim AR K
WG . AR A A 2 Bl BRI AT BE R R T4
SRS R HUE LN S W SR BE ALY R B T
FrE.

EAR 1 000 m Ze A B3 Bl AL A AR B L TR IR
TR AR 25 AR KRR B PRI L IR fhy TR B R
TR R T I R A AR LR R L I
JEESE R A A T30 A 19 2R T VR A AT P LR A
1+ K RO T BB I R A R

RN GRS ATHE /NS S SR TP P N S A E /A
AR ARl . BRI R AL N b BT A HE R
o 8 2ok 0 ) AR G B o e R R M U o
RLAZ 20, 4 S oK B3 0. pH A TH e Mk i 3 F
i 190 5 7 S G S ST 7 s G A w1 7 1 R VN D R

KL R R L B XL Ol R T AL L N T
- 9 TR AR DU 8 Ry BR A PR E TR A R
(SR SAER R ok ST U Tl = A NG R iV ot
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