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Growth Pattern and Early Selection of Liriodendron tulipifera
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(1. The Southern Modern Forestry Collaborative Innovation Center, Nanjing Forestry University Nanjing 210037, Jiangsu, China;

2. Xiashu Forest Farm Attached to Nanjing Forestry University, Jurong 212400, Jiangsu, China)

Abstract ; [ Objective | To study the growth pattern of Liriodendron tulipifera. [ Method ] A 24-year-old L. tulipifera
plantation in Jurong of Jiangsu Province was used to study its growth pattern by means of stem analysis, and the age-
age correlation of growth traits such as diameter at breast height (DBH), tree height and volume were explored.
[ Result | The results of stem analysis showed that, for DBH and tree height growth, the rapid growth period of L.
tulipifera lasted for 12 years (the 6th to 17th year after planting) , while the early growth of timber volume of L. iu-
lipifera was slow in the period of the first year to the tenth year. After 12 year, the volume increased quickly, and
reached the peak value at 20th year. The results of age-age correlation and early selection efficiency analysis showed
that, for the DBH and tree height, the growth in the 6th year were significantly correlated with the growth in the
18th year, while for the volume, the growth in the 6th year were significantly correlated with growth in the 18th
year. Setting 24th year as the age of final cutting, the optimum age for early selection in L. tulipifera was the 16th-
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18th year. [ Conclusion ]

The DBH and tree height grow rapidly at early age. The competition and differentiation

among individuals increase significantly during half-mature stage. With the increment of stand age, the age of early

selection should be postponed. In consequence of this result, the authors propose that early selection should be con-

ducted at the 6th year to accelerate the process of tree breeding. While for the cultivation of large-diameter wood,

thinning should be conducted after the 16th year.
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Table 1 Basic questionnaire of parse tree

T A5 FEH Plot f#E MK Parse tree
Parse tree No. Y\ Aspect Wi Slope position/ (°)  Fk4>%EF Stand density/ (tree + hm~2)  Ji§4& DBH/em  ##f5 Tree hight/m

1 pNE 5 625 31.7 19

2 Pk 3 625 30.4 17.6
3 (B4 7 625 29.4 17.6
4 Rt 6 625 27.1 17.8
5 L] 4 625 34.5 17.5
6 K 2 625 33.5 15.3

TEMRAR IS B AR e Z BT REAT e 4, AT RIE R0 PO, e 00 i O R IR O e B A i B34 . AR AT
FEARRIVET SR, SR AR BRI B Aok SORMI S SR, S i IR A TR I PR =
I FRAR I, AR R LUK P AR I O R R, - T /T S0P E O R R ACR R, )
PERMERBAE . A DZ IR RCR MU AT RIS REL, T\ T, 20U AT S AR

*2 HBENE MRBLERNEHE
Table 2 Theoretical equation of DBH, tree height and volume grouth

PHIEAE TR Theoretical model 4% DBH 7 Tree hight F1FH Volume
_ 29. 106 B 18. 126 o 0.613
YT 1430, 6146003 Y 15,920,027 YT 2500036
Logistic equation N ) )
R° =0.991, Q = 1.351, R* =0.993, Q =0.291, R® =0.999, Q =0.001,
F = 1004.2 F = 1666.7 F =276

R FORYGE R, Q RIRFEITT , F ik @

Note: R? represents determination, () represents residual mean aquare, F represents signification test value.
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Fig.1  Growth curve of DBH
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Note: Fig.2a Vegetation process of tree hight, Fig.2b Annual increment of tree hight
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Fig.2  Growth curve of tree hight
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Table 3 Age-age correlation for DBH among trees

Age/a 2 4 6 8 10 12 14 16 18 20 22
2
4 0.754 "
6 0.289 0.450
8 0.083 0.481 0.836™
10 0.070 0.499 0.760 * 0.981 ™
12 -0.057 0.370 0.679 " 0.941™  0.979™
14 -0.011 0.389 0.683 " 0.900 ™  0.951™  0.969 *
16 0.049 0.355 0.675" 0.798™  0.856™  0.877*  0.966
18 0.092 0.328 0.649 * 0.678 " 0.735" 0.747* 0.875™  0.965™
20 0.107 0.227 0.541 0.472 0.531 0.542 0.709 * 0.858™  0.959*"
22 0.089 0.138 0.440 0.312 0.368 0.378 0.564 0.744 " 0.888"™  0.981™
24 0.112 0.148 0.394 0.263 0.326 0.335 0.525 0.711" 0.867 ™  0.969™ 0.997 *

e @ % 7 18 0.05 AT (U ERFAKGS o« "FE 0.01 ORI 1 I8 F A

Q1T 2a,4a ARIP MR ARIKED 1.3 K, AR A A2 04T

Note: @D “ = 7

signification correlation at 0.05 level; “ s % 7

signification correlation at 0. 05 level.

() Because some individuals have not reached 1.3m for its tree higtht at 2 ~4 a, we preformed land diameter instead of DBH .
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Table 4 Age-age correlation for tree height among trees
Age/a 2 4 6 8 10 12 14 16 18 20 22
2
4 0.750 "
6 0.498 0.886 ™"
8 0.362 0.738 " 0.953 "
10 0.267 0.609 0.869 ** 0.953*"
12 0.322 0.601 0.830** 0.910** 0.949 **
14 0.225 0.541 0.757* 0.839 " 0.858 ™" 0.933 ™
16 0.008 0.383 0.682" 0.783 ™ 0.817 ™ 0.872 ™ 0.959 **
18 -0.044 0.349 0.645* 0.739* 0.772 0.862 0.933 " 0.982 ™
20 -0.208 0.170 0.510 0.609 0.633 " 0.733 " 0.805 ** 0.918 ™ 0.960 **
22 -0.319 0.072 0.386 0.474 0.481 0. 606 0.708 * 0.839 " 0.906 ** 0.977™
24 —-0.349 0.039 0.332 0.414 0.415 0.552 0.655 " 0.786 ™" 0.870 " 0.951™ 0.994*

T TROR BBV (5% AF) = " FOR I BE AR (1% KF)

Note: “ = ” signification correlation at 0.05 level; “ # = 7

2.3 BEEENESN

2.3.1 XM RAFHEE  JCRIGEMCHHE
AR, 2 o0 A TALSERL X, 7E P 2 it
IR, e AR K B A Z IR s I Fh, kG &
KT DAL 25 52 2 ARME 77 5 A B DA RO 7 iy
FINE . XF 24 a JEERGFEMMIR A = 5 A FREEA T

signification correlation at 0. 05 level.

VPR AT, AR DL S - A A A AR
RIIVERR AR 7 HIAE 18 2,16 a 18 a KB K, ek
Ve ) 1,16 1. 18 (1. 23 TH7E 16 a Hij i
AR S PR 31 S 25 K P, ANELAE I 22 e 4%
b, TERE T RASH J5 0, AL SERE FEMAE 16 ~ 18 a i
P AR FE BN 5 L

RS BIRAMRBXME

Table 5 Age-age correlation for Volume among trees

Age/a 2 4 6 8 10 12 14 16 18 20 22
2

4 0.730 "

6 0.610 0.832"*

8 0.282 0.585 0.908 ™

10 0.157 0.561 0.847™  0.970™

12 0.003 0.406 0.760 * 0.943™  0.967 ™

14 -0.032 0.451 0.728 " 0.873™  0.906™  0.960*

16 -0.065 0.486 0.645" 0.731" 0.779™  0.844™  0.955*

18  -0.083 0.479 0.530 0.558 0. 609 0.679 " 0.841™  0.961™

20 -0.118 0.428 0.387 0.375 0.427 0.505 0.703 * 0.878™  0.975*

22 -0.137 0.381 0.293 0.262 0.318 0.401 0.613 0.815™  0.941*  0.992*

24 -0.146 0.363 0.251 0.208 0.276 0.354 0.571 0.783™  0.922"  0.982™ 0.997 *
T TR BB ARG (5% K)o TR BE ARG (1% K1)

Note: “ # ” signification correlation at 0.05 level; “ # = 7

2.3.2 MAFAFMEFERE X TEHFLRM
FAR R L B A2 258 g pRAESR U, Ji i RO PRE 5
AR AT, AR i b AR 2
A M T4 T MR, IO B R, R
AT £ 0] g 2B 4R MR B A RCR . MR 3R
o M M BUSE R, 27 LA 18 a S RIIAF e AT
I FRRCR T, 4R AN 6 JrR , de B s b
FREFCRIANTE 6 .6 a4 a ok, EFEHCR I
3 1.947.1.935 2.156, B ERIMAA KA L E

signification correlation at 0. 05 level.

I, UG, 7E 6 a AT R IR
3 4T

AL 24 a LR EMO AR BRI 42 , 8
ST AR B R FL A K, T A 45
BRI TR AR £ TG 3 AR K i R
U TR B K R 0 I R 1 T4
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Tolt i [FVRE A7 L X WG - 72 % 01 26 W K 7 T B L S
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Table 6 Evaluation of early selection efficiency for big diameter materials
. g% DBH 7 Tree hight #4 X Volume
LD N o N e - I
Secton wora | FDEREC  HGHHCE WXFH R WXFE O
Correlation coefficient Selection efficiency  Correlation coefficient Selection efficiency  Correlation coefficient Selection efficiency
2 0.112 1.35 -0.349 -4.19 -0.146 -1.75
4 0.148 0.89 0.039 0.23 0.363 2.18
6 0.39%4 1.57 0.332 1.33 0.251 1.00
8 0.263 0.79 0.414 1.24 0.208 0.62
10 0.326 0.78 0.415 1.00 0.276 0.66
12 0.335 0.67 0.552 1.10 0.354 0.71
14 0.525 0.90 0.655* 1.12 0.571 0.98
16 0.711° 1.07 0.786 " 1.18 0.783 ™ 1.17
18 0.867 ** 1.16 0.87™ 1.16 0.922 ™ 1.23
20 0.969 ** 1.16 0.951 ™ 1.14 0.982™ 1.18
22 0.997 ** 1.09 0.994 ** 1.08 0.997 ™ 1.09
TE: = "FIRBFMEAR (5% KF) ,* # # " FRBBFVERI R (1% KF)
Note: “ = 7 signification correlation at 0.05 level; “ # % 7 signification correlation at 0.05 level.
x7 BTHEBEHEERETN
Table 7 Evaluation of early selection efficiency for tree breeding
4% DBH T = Tree hight #1FH Volume
PEFFAFE RS - S - S N S
o WRRR R WRRR mRAR e i
Correlation coefficient Selection efficiency ~ Correlation coefficient Selection efficiency  Correlation coefficient Selection efficiency
2 0.092 0.828 -0.044 -0.396 -0.083 -0.747
4 0.328 1.476 0.349 1.571 0.479 2.156
6 0.649 " 1.947 0.645" 1.935 0.53 1.59
8 0.678 " 1.526 0.739* 1.663 0.558 1.256
10 0.735* 1.323 0.772** 1.390 0. 609 1.096
12 0.747" 1.121 0.862 " 1.293 0.679" 1.019
14 0.875* 1.125 0.933* 1.200 0.841™ 1.081
16 0.965 " 1.086 0.982 " 1.105 0.961 ™ 1.081

T " FORBEVEMR (5% KF) = = 7 TR R EVERISE (1% KF)

Note ; “ g7 % % 7

T B SRV 2788 S A7 o Wl R R R 4R 1 T
SR SR A E AR A AT RE T
RS 150 3 2 BRI o T T TR AR SR B R ST A R
DA bR 235 B ) T B b, HLA8 Al 8 B4 5 i 3
FRACKA TR AR A BRIt i 40 8 014 75 45
PRBA ] TR AL R ST TE , 32 w25 B0 60 1T BEUMK
BT,

1976 4, Wright'"* 75 HiL 35 vf i 42 4 000 ok
BT EAEMRAR BRI A e B IS,
HNHEAT T R B SR B BF 5T, 43 ITE 4% W 5
BRI R R B Y RS K
Ji P AT S TR AR . AR, R e R
AEIBE ARV B, S AH R RS [R) S7 M 4 2R B LA
LB AR A — 5 22 57, 2 7% 6 456 0 3 77 7
Bk JRRE I . 324 W Ik, A RS AR B
AR LR O B ARG 2D, 6 T8 SRR A K
PEAR L B E T T R 22 L. Ak i i X

signification correlation at 0. 05 level; “

signification correlation at 0. 05 level.

17 a RSB THA BI04 55 3 B b PE MR A
WIERE AT 7 a, Ry, % 3 A ] 460 T
38 a b3 B A AR AR A0 10 A K IR 25 A 0 T R
M, R E 20 a Sy b 3 T8 AR 00 30 5 ) 0ROl
A

TEA I B 250 M3 B, AR A I 5 N 5%
W, A5 B S5 TE WA RARHR], B P Ao Tt 260 5
PRI B AR IS R A S — I E B M2 B
AU SEHE AR 73 A 1% 1R 38 T, BF 98 AR 1 Ik
SRR LR L AE R . P R 0 AR KRR B8 B
AR IR AR ) SE A IR FT R PR L B A FE
By IR BRI R NS I E S IR A AR E
PR, M 3 S R bR R ) B2 AR H O Y 1 v, S A
FITHEL 3 B R AR B I, AR SCIFgE L
T 8 b 26 K B4R e B A B I S M
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