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Table 1 Basic information of the test sites

S H 7 41)E°S R R R AFR N
T ": "tm“ Longitude Latitude Altitude Mean annual Rainfall Survival Sample
est srtes /(°E) /(°N) /m temperature/ °C /mm /% trees
Fef84H Jingdezhen 117.25 29.37 80 17.2 1 805 55.3 1 249
% Ji'an 115.13 27.22 90 18.3 1487 55.6 1257
M Ganzhou 114.93 25.38 250 20.2 1318 52.6 1189
s A | 2 i 2 2 2
1'2 ﬁtgﬂlﬂum&ﬁlf a-fl> ’J[‘.S ~ N(O’a-fs I ) ’fb(s) ~ N<07a-ﬂ)(5) I ) 96 ~

2016 4F 8 J1, xb = h ik g ARt A7 42 bR AR
(resin yield, RY) A KA wE PR 00 2 . R AT %
R TIRIREIEAT ™ B i 090, BIAR & BEETEAE R Y
1.5 m A BURHR T 52 45°FITH, 567 32248 40% , i)
RARFTER 5 mm, 25 2 mm, FIIG R K —T], 8
A ILFING 15 J1, A RWNEIFIC AR 1 Btk ™ i
i, R I SR IR ISR A2 TR A KA | SR IR R I
ARASHETE SR FR L AR R I AR IR A
(height of the tree, HGT) | & 4% ( diameter at breast
height, DBH) £ F 15 ( height under live crown, HLC) ;
5 PR R . 56 B ( crown width, CW) | 7 & ( crown
length , CL) #7621 B ( crown surface area, CSA) , H:
HropR e 2 T B Pl e e AN e T AR
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M= PRI R T H AL B, H 5 SRR %2
7= g A R 52 3 25 5 L e i A I AR
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Table 2 The description and multiple comparisons of determined traits of slash pine experimental forest at three sites

S Jingdezhen W% Ji'an ¥ Ganzhou

PR Trait W bR R ERF OB ke WE BRFR MM fE R BRE
Mean 1% SE Range B CV/ % Mean 1% SE Range B CV/ % Mean 1% SE Range B CV/ %

PR R RY/kg 1.17a  0.007 0.30~2.20 19.52 1. 16a 0.012 0.25~2.80 35.57 1.25b 0.010 0.35~3.25 26. 96
= HGT/m 14.68a 0.084 6.40~23.00 20.15 13. 02b 0.072 5.40~18.60 19.70 12. 15¢ 0.062 5.80~16.70 17.52
4% DBH/cm 25.26a 0.114 13.70~39.50 15.95 27.82b 0.133 16.20~43.90 16.92 28. 05b 0.121 17.80~41.80 14.84
AR HLG/m 9.69a 0.059 3.10~16.80 21.53 7.51b 0.056 1.80~13.10 26.23 7.25a 0.054 1.90~12.70 25.85
L CW/m 5.37a  0.030 2.15~8.90 19.71 4.71a 0.028 2.10~8.35 21.32 5.36b 0.030 2.40~9.90 19.32
K CL/m 4,982 0.045 1.00~15.00 31.92 5.51b 0.043 0.70~10.60 27.89 4. 89b 0.041 0.80~9.50 28.52
?;?ji;ﬁﬂ 24.91a  0.317 4.79~106.00 44.95 22.91b 0.258 3.22~61.40 39.94 24.23a 0.254 6.02~65.76 36.20

T R AP AN ENG AR RO [ 3 5 R ) 22 57 8.3 (P<0. 05)

Note: Different lowercase letters in the same line indicate significant difference at 0. 05 level among locations.

2.2 FEREEREKMBEERENEERIESH
I3 3 Al AL BRAS T g oh, 7 i e 5 A iR Tl 2 &2
B AR AR IR A DG SE R o R R

AR R BHE & AT A B9 IR 4 5 R A2 (R = 0. 93) Al
LR TR (R =0. 83) , 136 WA g 4% F A 7 2 1o FR X 7=
Ji i Y e e B i A R AR A T Rl R R AR
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£3 FEEAEREMNBEERENS AEaEEEXSH

Table 3 Estimated intertrait genetic correlations among resin yield, growth traits and crown traits from site combined analysis

PR Traits W HGT Mfg#% DBH B HLC R CW s CL WA CSA
FeRE R RY 0.33*(0.19) 0.93**(0.07) 0.06(0.21) 0.73*(0.15) 0.78 (0. 16) 0. 83 (0.03)
W HGT 0.55" (0. 14) 0.97**(0.03) -0.01(0.23) 0. 80 (0. 13) 0.337(0.20)
Wat% DBH 0.65**(0.13) 0.48*(0.19) 0.98 " (0.09) 0.72* (0. 12)
B F & HLC -0.29(0.22) 0.62* (0.24) 0. 04(0.23)
5Ll CW 0.69*(0.21) 0. 96" (0. 05)
sEf CL 0.87 ***(0.08)

TE: FESONAHSE R bR R 25 | FORMOCHER B3 (P<0. 001,P<0.01) , * FR/RH M B (P<0.05) ,

Note: The standard errors of genetic correlations were in parenthesis. “*

“indicate the correlation was significant at 0. 05 level.

2.3 EREMEHERSFEENEEERSN

HI T 1 FI5E 4 TR0, 7R SR oA A K B S MR 5
PR R BB AR T R AN R AR R R RO 7 i
(O LR A AN TR] o AR e 0 7™ i i 9 B A AR
B, HAEE AR BB R 1. 537, {H4 K 43 Bk S 1] 7] 4%
VER (IR 4e 250K - 1. 207 ) BT , B A0 56 &
A 0.330, [FAE, S K07 i 2 HoA AR 3 20 ) B
PR ( HEEER R B - 1. 098) , SR 1 jid 4 3 33 52 1
W WA el i SO e e T AR A R iR A T
SEfin s A ] $E TE RN, PR TR 7 i e S B G
R, HIH KRR IBRRZ K, BOR Exb ™ i
Y ELREAE TR B3 DR/ AR e, {HL 7 18] TE 4
FREC, P, P AR AH O 2 AR N AR 0..060, e |

and ™ indicate the correlation was extremely significant at 0. 001 and 0. 01 level ,

et 2 T R R T e 1Y) B 38 A R a3 il R 0.599
0.511 F10. 329, [Al4z8 42 R 40511 4 0.331.,0. 319 i
0. 401, 424 0[] 42 A FH 359 2 B 1 A [R] 9 1 1) 24
NE, PRI 3 AN PRR 5 7 B o 34 3R I S B ik 3 T A OC
KR,

H% 5 AT, 6 A AR S it o R X Ak = Mg
SR R4 MR Z I A EAE R, X = g )
HesE RETTRR 2 AR 0. 820, [ I 7R U8 B 38 A H Ath P
FRMMOA =5 &, QAR K IASE AR 9 20 h -5 32 i
ML A= AN & B R e B R R E N R, 45
PR P 2R B0 o1 Bk AR FE HE T TN, B 4% (0. 557) |
R (0.507) 4L AR (0. 424 ) FTE R (0. 240) i
if AR AR E R 2 7 e i i B R IR

x4 EREHBEERNZEENEEERRY

Table 4 Genetic path analysis coefficients of growth and crown traits on resin yield

AR Traits B HGT i DBH KR HLG L CW i CL RERME CSA LA SUM
W HGT 1.537 0. 330 -0. 824 -0.003 -0. 879 0. 169 0. 330
My#% DBH 0. 846 0.599 -0. 246 0. 240 -0.922 0.414 0.930
T HLC 1. 491 0. 174 -0. 849 -0. 095 -0. 681 0. 020 0. 060
TR CW -0.015 0.437 0. 246 0.329 -0.758 0. 491 0. 730
K CL 1.230 0. 503 -0.527 0.227 -1.098 0. 445 0. 780
PR R CSA 0. 507 0. 485 -0.034 0.315 -0. 955 0.511 0.830

e ¢ FOREESER R AR M ESE AR R
Note: The symbol of * ’ in the table was the direct path coefficient and the rest is the indirect path coefficient.

2.4 FEESEREMEHEKNZTEIIEFSHN
HRAE AR A 45 251, 45 O 7 g o 52 0 e K Y 4
AR 23 B AR B e B e R T AR AR B KX 4

AHFE- R EZ BT 2 mE 5, BAK R
PP P Edie , 112 %K R, 3 ke 4t 672 415k
PEAE AT IAEAS , A BARE LA A R LA
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Table 5 The total proportion of R* of resin yield by growth and crown traits

i HGT 4% DBH

N HLC

TEF CW EE CL WRER AL CSA

X R* Bk

0. 507 0. 557
Total proportion of R?

-0.051 0. 240

-0. 857 0. 424

HG T e

DBH

HLC -

CW

CSA

T HAE S 3R HAERCR | 2 FR MHEIEAR A C R EL
Note: Direct effects indicated as straight arrows and indirect
paths indicated as curved lines with correlation coefficients.

B1 ERKEKEERN=EENREE
Fig.1 Path map of resin yield by growth and crown traits
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Multipoint Genetic Correlation and Path Analysis of Resin
Yield and Growth Traits and Crown Traits in Slash pine
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Abstract:In order to provide indirect evaluation factors for high-yielding slash pine ( Pinus elliottii) breeding, genetic
correlations among growth traits, crown traits and resin yield (RY ), and the control the RY, growth traits and crown
traits were investigated in 112 families of slash pine (28 years old) experimental forests located in northern, southern
and middle parts of Jiangxi province, China. The results showed that the RY positively correlated with the growth and
crown traits ( excluded HLC). The top four genetic correlation coefficients were DBH (0.93), CSA (0.83), CL
(0.78) and CW (0.73). In the genetic path analysis, the direct and indirect effects of each trait on RY were different.
The main factors influencing RY were DBH, HGT, CSA and CW, of which of R-square were 0. 557, 0. 507, 0. 424 and
0.240, respectively. The linear regression equation between RY and growth and crown traits was y =—0.255+0. 040
% iy +0. 004 2 ) +0. 006 x5,y +0. 036 x () (F=955.907 ", R*=0.559) , and the estimated accuracy of the model
is 99. 64%. The results of this experiment clarified the relationship between the growth traits, crown traits and RY of
slash pine, among which, the HGT, DBH, CW and CSA had a great influence on RY. The established multiple
regression model of RY had a certain practical significance, and it could achieve the purpose of estimating the RY
through the rapid determination of HGT, DBH, CW and CSA. Therefore, it provided a basis for scientific, accurate and
efficient prediction of the RY of slash pine.

Keywords: Pinus elliottii, resin yield, growth traits, crown traits, genetic path analysis, multivariate regression

analysis





