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Abstract: [Objective] Our paper aims to investigate the genetic variation in growth traits of the open-
pollinated offsprings (i.e., the second generation) from the 1.5th generation seed orchard of Pinus taeda
through multi-site test, with objectives to select the superior families and individuals for validating breeding
achievements in Guangdong Province of southern China and promoting improved varieties of P. taeda.
[Method] 50 half-sib families (including one control) of Pinus taeda were measured across three sites
(Dushan, Anfu and Yingde) for 5-year growth traits. Genetic parameters were estimated using R and
ASReml software based on the BLUP model. According to breeding values, superior materials were selected
with 10% family and 1% individual selection rates and their genetic gains were estimated. [Result] (1) The
coefficient of variation of individual volume at three sites followed the order of Dushan > Anfu > Yingde,
and Yingde exhibited the greatest mean DBH and mean individual volume. There were significant
differences in tree height, DBH and individual volume between sites and families (P < 0.01). The interaction
between site and family was significant. (2) Single-site heritability estimates for volume, tree height, and
DBH varied between 0.120—0.181, 0.079—0.237, and 0.121-0.124, respectively. The range of family
heritability of volume, tree height and DBH were 0.402—0.556, 0.383—0.544, and 0.365—0.537, respectively.
Based on multi-site joint analysis, the individual heritability estimates for volume, tree height, and DBH
were 0.110 £ 0.033, 0.160 + 0.041, and 0.104 + 0.031, respectively. The family heritability estimates for
these traits were 0.659 £ 0.083, 0.750 + 0.051, and 0.663 + 0.081, respectively. The family has high
heritability and is suitable for breeding excellent families. The level of individual plant heritability is not
significantly different from existing literature reports, and individual plant selection can be carried out.
(3) The five superior families at Dushan (P034, W14, P023, W28 and P043), Anfu (W14, W11, 11, 288 and
WO08), and Yingde (W05, W07, 287, W11 and W14) achieved volume genetic gains of 0.736 9, 3.278 4 and
3.115 7 dm’, respectively. The family W14 performed well in all three test sites. Family W11 performed
well in both Anfu and Yingde, and although it was not selected in Dushan, its performance there was still in
the upper range, making it a candidate for multi-site deployment. The average genetic gain of volume of
selected individuals in Dushan, Anfu and Yingde was 1.695 6, 7.133 8 and 5.953 3 dm’, respectively.
[Conclusion] The growth traits of 5-year-old half-sib progeny of Pinus faeda have abundant genetic
variations among families. Five local superior families and twenty superior individuals were selected from
each of the three sites. The W14 family exhibites stable and superior performance across all sites,
demonstrating broad adaptability. The results of this study support the broader application and regional
deployment of superior loblolly pine families bred in Guangdong Province to surrounding provinces.

Key words: Pinus taeda; genetic test; multi-site test; combined selection; genetic gain; breeding of elite
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Tab. 1 Basic information of tested families in the 1.5-generation seed orchard of Pinus taeda

TP RINL W05, W07, W08, W11, W14, W28, W31, WU32

IR RHES G12, G15, G16

Wk P012, P023, P034, P040, P043, P052, P054, P064, P075, P90, P100

JTAKH S3, S6, S8

SR QI3

ZH L 001, 006, 011, 013, 014, 017, 024, 026, 029, 201, 202, 243, 248, 250, 251, 252, 259, 270, 287, 288, 289, 298, 319

x2 3N AMHESESE
Tab.2 Geographical and climatic conditions of three test sites
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Tab. 3 Growth status of test forests in 3 test sites

R A KN BRE He/ME e % bz HE REFS
H/m 7.20 0.80 6.40 0.83 091 3.74 0.24
S AL DBH /cm 11.90 0.60 11.30 3.24 1.80 4.84 0.37
VOL/dm’ 38.23 0.02 38.21 14.38 3.79 428 0.89
H/m 8.70 2.00 6.70 0.81 0.90 6.17 0.15
VTG 29 DBH/cm 18.30 1.29 17.01 5.89 243 10.95 0.22
VOL/dm’ 95.40 047 94.93 227.02 15.07 30.26 0.50
H/m 8.50 2.60 5.90 0.83 091 5.88 0.16
PR g DBH/cm 20.40 5.50 14.90 3.81 1.95 13.02 0.15
VOL/dm’ 114.08 2.95 111.13 222.66 14.92 39.02 0.38

#: H. DBH. VOL& A NS RIG MR 5. e, MR, R .
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Tab.4 Variance analysis of growth traits at different test sites
SR VLV 2245 RIS
A S RV ¥iJ7 BJ7 oyl
FHE I 1
H DBH VOL H DBH VOL H DBH VOL
X 2H 7 23.947 11588 417.40” 7 33507 53260 17732.00” 7 7.997 40727 2143.40"
K& 49 2277 587" 29.40” 49 2.04” 8.90" 472.00™ 49 1.557 778" 467.207
X4 x FK &R 332 0.97™ 3.53" 15407 343 0.94™ 4.60" 212.00 343 0957 348 221.80
EIPS 985 0.55 2.22 10.40 1460  0.58 3.60 138.00 1492 075 3.59 205.80
T EREZEWP<0.05); T ERMEEP<0.0D. N,
x5 SERREKERNFTES
Tab. 5 Variance analysis of growth traits in the tested family
i)
AR SR H
H DBH VOL

Hb g5 2 2301.69” 24335.99" 434 466.19”

H s X4 21 20.04” 220.04" 6658.72"

K& 49 3.677 12.86™ 500.11"

A < KAR 98 0.83" 430 178.88°

AR IXA x KR 1014 0.95" 3.86" 151.30"

Pl 3937 0.64 3.25 131.90

(AL AR S, AT R B O R 109 T B AR A
(P 5 5% K228 BEAE WA T 8K, KK
KA 5% 2 ()R A58 26 AR (R Wi RLAFAE 22 573, AR R
TEAS ARG 5 A R A K R I 22 5 W 4, TR, 6t
R Hb O R AR K R R RE, X T KSERA A
oL B B S

BT 3 SRS AT Al B AR R R s AR T K
B, MR B EAL SR R R AL 774 BR 0.110 £
0.033 A1 0.659 + 0.083, W =1 ] FRL R 1 4% /7 F1 5% R gt
1 F1¥ 95K 43508 0.160 +0.041 110,750 +0.051,
4% 1) BRI A% F1 8 /N, N 0.104 £ 0.031(K 6). £
Hh I A AT I 45 R RO, AR R I B iR AL )
/N, FARBUE IR, FRAF Z T4 E BRI Hh e st
fe 225, AR T R X RIGHE, B8R A& ikt
(177 AT 0 R BRI

24 MRRRZRMERBKRIERE

FTM S BRI RUAE K AR, S 3 AR
MK RATEFMEA . BT 3 A5 s 2
WIS A AN, ZIRK RIEA FHRL i A KR I
A 2R AR TN A AR E FE, (R 25 4 e A
A% 1R B PE AT I 3, NI K & 0 G A2 T A% A
W EE B FEI KT 00 BL10% FINIERIITR R
HHE, i s NIE S MER KR, o RLR AR 5 A4
R KRR E KB N T AR Forf, Ml 2248,
A 3 AN Hb S AR B M R = R R 5 A PO34.
W14, W05 7). Hil NiE IR R &K & N P034,
W14, P023. W28, P043, Nk K R M FF 28t 4%
254 0.736 9 dm’, Y E ARIIME 17.17%, 5 CK
A B, THIYD 30 4% 189 25 9K 56.41%, B 928t 4% 8 2% ik
140.31%; A& NIERIE R KX & 75 58 W14, W,

a2
Fay

.

xo6 ET3mBEasmHEERIERHNEESH

Tab. 6 Estimating genetic parameters for growth traits based on joint analysis of 3 locations

‘ T =R g7
PR .
KR sl x KR A IX A x KR Pl Lty Sutiyl ES Syl
H 0.029 6™ (0.007 9) NA 0.071 0 (0.009 8) 0.639 2™ (0.014 3) 0.160 (0.041) 0.750 (0.051)
DBH 0.091 0™ (0.027 9) 0.017 2 (0.019 2) 0.131 6™ (0.042 2) 3.258 5" (0.072 9) 0.104 (0.031) 0.663 (0.081)
VOL 3.877 9" (1.205 8) 0.965 0 (0.832 3) 6.787 6™ (1.701 7) 129.671 77 (2.892 0) 0.110 (0.033) 0.659 (0.083)

T NAFCERER AR, 455 o i AR R dE R .



48 [T 7 N N S ZO 74 P47
FR7 BEMSAMREMEHER S BNRER
Tab.7 Top 5 families in terms of volume breeding values in various regions
AL VLG 2248 IR
ESA H/m DBH/cm  VOLAdm’ %% H/m DBH/cm  VOL/dm’ eSS H/m DBH/cm  VOL/dm’
P034 0.171 4 0.2525 1.0118 W14 0.246 8 0.3973 4.207 8 WO05 0.127 6 0.3819 3.796 1
W14 0.302 8 0.264 7 0.967 6 Wil 0.1727 0.386 4 4.1470 Wwo07 0.250 2 0.262 7 3.5386
P023 02713 0.245 8 0.6318 11 0.018 3 0.453 6 2.8922 287 0.156 2 0.2256 3.067 9
W28 0.2214 0.226 1 0.594 5 288 0.161 6 0.2529 2718 8 Wil 0.063 8 0.3510 2.7194
P043 0.108 6 0.264 9 0.478 8 W08 0.116 4 0.276 3 2.4260 W14 0.081 7 0.3133 2.456 4
11, 288, W08, Nt X RIIM B @At HKREATHE .

3.278 4 dm’, =i H I E AR IME 11.10%, 5 CK A7 L,
T8 A% 16 25 0K 33.65%, P SZt A% 1A 25 1A 60.53%:
JEEENIEMIIL R K R W05, W07, 287, W11, W14,
NIE K M RRT 2 38A% 3 25 3.115 7 dm’s
M 5E AR 7.97%, 5 CK M b, T3] 30 4% 189 25 A
18.86%, BILSZ AL 231K 36.13% (£ 7). KR W14
TE 3 N A T TR R I TS, AT CK,
TE 3 AN i A5 T 158 A% 3 208 35.84%, B I 4% 4
#iIA 54.38%, K, w] LA 8K W14 /ER) i idE A4

XRS5 ML R K RAE 3 AR R
KRBT LU 85 R EoR (B 1D, BN 1)
KRG ARG B E R EHEM
ARG = 7B L KR, K0 #RBEAE 3
At RUORRR T REACT B E RS Bl AR ANk AR
BAMETT 5 A0 R R R 3 N E K A KT
oy RAENIE R R R, IR AR A A K 32
BIPRBL PR 7 IS0 B OK, R [N 7R 55 34 B A7 AR B0
O LA RN o Al A A A AR R B ) X R

S L
03 0.4 4
é 02F = g 02F g 2k
i |
% 01} {tm ol &
= < <7
=0 s T -0.2 =
) Ll
_Ol 1 - I,_‘_, — |—H_/ L - I,_‘, — |—H_/ 1 - |'_" — |—H_/
a0 b T Wi 7 S I R X 0L b T Wi R I R X O TR Wi 7 S X
-+ P034 -» W14 -» P023 -» W28 -e P043
VLV 24
03 04 4
£ oz E) sl :/Sa g |
: N §
w Olr fw of % ol ¢
Iz ./ xd =<
7 Oof = s
= = E
-0.2 Sl
70~1 1 1 J 1 1 J 1 1 J
SO TP AR SO VTP )RS BRI VIPAAR ) AR
» Wi4 = Wil 11 -» 288 -s W08
TR
0.3 0.4 4,
£ 02 § 02 £ ~3
w Or Jr%ﬂ of J%E ot
=0 = -0.2 =
. Sl
—0.1 ————— "y ' S——— e : ———— s
SO TP AR ML VIV T AR ML TIPEEAR AR

o W05 - W07

3R AN R REME

Breeding values of each superior family selected from three test sites

1
Fig. 1
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P034 F1 W05, 78 HAth 2 A58 1 A 35 K R gk N1
5% . B W14 F1 W11 b, HoAhdk B R X R AE 3
ANRIG S ES ., W4 2R IRE S HEL S 1,
AL L AT s P R 28 2 FEE 5, it —2D
FEAFE R Y SRS 2 (M AEE R E A HAEH .

PATC A 3% 8 7 AT I R bk 8, N4k
AAMRAE AR S PG AR i 5 TR U2 3. DL
PR R & PR R 2 BB AR, 16 & ik % 5
MERFR R, £ R KRR N ESRECH 2 1, &
K E 10 MER BARGE 8. BN, ATFE
BAEZFEME, NEMEIREIER RHEL ST MEE
FRE R s bR, BRI R K R4, KRR FEATHER
RPRFINIE AR 1 #k. 0 R EARNIERN 1%,
NIERRECH 20 BRo Sl ZEAE AT 3 AN S Nk
BRI A AR P 2 38 A% 1 5 K IR 1.695 6. 7.133 8
H15.953 3 dm’, 4~ F-341i85 1 25 0.485 5. 0.622 8
F10.595 3 cm, W 4L 38 25 04 0.453 1, 0.250 9
F10.166 4 m.

FIFH ASReml i 5555 1 £ 25 IR 1) SRR 8 4% 77
FEABE J1. G5 R (F OEIR, 3 MEKMIRYE 25
—EFRE AL 76 3 AN Hb S, &t S A

FREARR I AL JTFI K FR a8 A% 7778 S G 1 43 19 0.120 ~
0.181 A1 0.402 ~ 0.556, B = ) B AR 10 4% 1 F0 58 SR gt
1 1375 T35 FL 2 5104 0.079 ~ 0.237 AT 0.383 ~ 0.544.
Forr, e alie UM RIS S ) B, SR pRIs AL J3 A
K &AL 1173 B8 0.181 + 0.064 A1 0.556 + 0.095;
AT S B AR SR A, R IR R
WAL 7147 518 0.079 + 0.042 A1 0.383 £ 0.132. A [
WG SUBAE I 2 S, U0 AR KPR TEAS [F) A 95 2%
PFFRMGFEES .
3 3t i

TEMRA T8 A% 250 R A, 56 A 1 T8 4% DU e 5 97 A
SRR, EIE W E FRLS STE AR 1) 57 %
BRI R HERA 8% VR A, X T IS B B R AT R
PR 4 S LA B B . ASReml # 1R T
BLUP J7i%, 4561 15 5., fet A T8 P E 1
W HERVE . KOIERS 9 R B 0 M B, B
AR TE R RS R, R R R AT
RN BRI AECEFE 7 MR X
JEFA R F, Ho B B R XN B L, BARIRTS T
e PR 3E % 1 &, RAEAE — 8 I el = PR o A 5

x8 3IMHBREANENMEHEERERETHE

Tab. 8 Breeding values of various growth traits of individuals selected from 3 test sites

R A KR H/m DBH/cm VOL/dm®
8017 P034 0.6720 0.695 6 3.900 0
8352 W14 0.568 2 0.645 1 25320
8067 P034 0.451 1 0.534 1 23667
8510 P023 0.530 0 0.668 9 22932
9621 W14 0.5253 0.562 8 1.848 5
8 665 Wo8 0.602 5 0.485 7 1.800 1
9 665 29 0.494 6 0.563 0 1.648 2
8716 P090 0.5802 03929 1.600 0
8139 Wil 0.4175 0.454 6 1.590 9
9200 P012 03112 0.4753 1.458 4

AL
8 288 S8 0.260 8 0.5277 1.4372
9948 P023 0.5857 0.5206 1.429 1
8910 P043 0.389 6 0.5173 13625
8 020 243 0.3422 0.4375 13392
8182 w28 0.440 4 0.428 3 13370
8 149 P043 0.404 9 0.456 0 12776
9672 w28 0.518 6 0.4150 1.204 7
8011 11 0.3577 0.336 3 11833
8 748 288 0.3317 0.186 2 1.1549
9040 259 0.278 1 0.407 1 1.149 1
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Tab.8 (continued)

TR A Ak K& H/m DBH/cm VOL/dm®
2765 Wil 0.470 9 0.745 5 10.813 8
2521 Wi4 0.456 3 0.716 1 9.699 2
2495 Wil 0.2359 0.906 9 9.1799
2477 W08 0.068 6 0.959 4 8.868 7
2574 11 0.2717 0.776 8 8.8402
2772 Wi4 0.480 5 0.6311 8359 1
2481 wo7 0.283 6 0.566 5 7.706 8
3349 250 0.2927 0.477 5 74713
2877 W05 0.249 4 0.609 1 7.250 8
3688 P023 0.334 1 0.349 6 6.780 0

YL VG AR
2496 11 0.0319 0.8758 6.4107
2563 288 0.2310 0.506 0 6.029 8
3633 17 0.278 1 0.473 5 5.890 4
3786 S8 0.095 6 0.576 9 5.8511
2458 252 0.2519 0.533 3 5.796 8
3931 202 0.354 1 0.4719 5.640 3
2453 259 0.123 9 0.668 3 5.589 3
3007 W08 0.2117 0.503 1 5.5272
2483 251 0.032 1 0.604 4 5.5015
3603 288 0.264 0 0.505 0 5.468 7
4840 Q13 0.055 4 0.883 7 7.733 3
4607 w07 0.307 2 0.703 1 7.650 2
5108 W05 0.186 1 0.724 0 7.289'5
4196 287 0.228 3 0.650 0 7.200 3
5578 wo5s 0.226 8 0.691 5 7.1599
4410 287 0.228 3 0.598 4 6.9217
5376 Wil 0.193 0 0.642 0 6.456 1
5420 POG4 0.229 8 0.469 0 6.396 4
5066 wo7 0.374 6 0.428 5 6.1299
4448 wil 0.070 0 0.789 5 5.999 1
[ AR 5155 W4 0.1307 0.669 7 5.8532
5353 259 0.205 8 0.504 0 5.440 4
4091 W08 0.1302 0.638 2 5.293 4
5205 W14 0.118 1 0.610 4 5.0859
5645 w28 0.1845 0.4523 5.004 3
5611 289 0.088 6 0.343 8 4.988 9
5592 24 0.1300 0.4145 4.962 8
4809 WU32 0.026 7 0.790 5 4.6392
4349 S8 0.096 3 0.489 8 44315

4543 P054 0.116 6 04123 4.429 4
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Tab. 9 Estimation of genetic parameters for growth traits of selected families from each test site

] TIENE w7 .

PRI YRR WAL
X5H X4 x FHR A HARIBHA% 7T ES Syl

H 0.042 5 (0.016 2) 0.1152(0.023 0) 0.558 8 (0.025 0) 0.237 (0.087) 0.528 (0.100) 02151 m

Szl DBH  0.080 0(0.043 9) 0.348 1 (0.083 7) 22499 (0.100 9) 0.119 (0.065)  0.365(0.132)  0.250 8 cm
VOL 04222 (0213 4) 1.484 5 (0.372 4) 10.430 8 (0.465 3) 0.137(0.068)  0.402(0.127)  0.736 9 dm’®

H 0.030 8 (0.011 5) 0.076 4 (0.016 0) 0.581 3 (0.021 5) 0.179 (0.065) 0.544 (0.097) 0.1432m

Jpizem  DBH 0.1216(0.0497) 0.185 1 (0.078 3) 3.6177(0.133 0) 0.124 (0.050) 0497 (0.107)  0.353 3 cm
VOL  7.3294(2.6773)  15.7040(3.6498)  138.5131(5.123 8) 0.181 (0.064)  0.556(0.095)  3.278 4 dm’

H 0.015 8 (0.008 5) 0.043 0 (0.016 4) 0.747 9 (0.027 3) 0.079(0.042)  0.383(0.132)  0.1359m

j“fges DBH  0.1112(0.0415) 3.5650(0.117 7) 0.121 (0.044)  0.537(0.094)  0.3069 cm
VOL  6.4892(2.523 6) 3.1492(3.8934)  205.984 1(7.5329) 0.120 (0.046)  0.522(0.102)  3.1157 dm’

T AT A AR LR

B TN R G TREER 7 7 B A I G o S R /NP G U
ASRem! B PFE 5 E FME, WK RSN AL VT
VG ZAR AN AR AN R ES S A K AE O, A AT
B A RHE ) RIEE IR R R R, A
A 5 E AR B A3 A R S )R X AR R
Tt b A U0 R 0K

AN TR M A B A8 22 R MROR AR K B Y
W4, M T M BN, KR G R R EAE R
= HAERN, T B AR A K 52 R 2 15 37 M 2% R 3
Fm, 2K REAFRRE SRNGFEEST. K
5T A, A S A AR S 344 (39.02 dm?) 1L
B A BT M (4.28 dm® I 9 £ . BEAE IR A A
AR AR A ISR B AN, JE T R AR S
KIERS EARTEFE R HLIX AR K R AT, (HEE R E R K
TR, & RACEEE I X2, FHEL 2R, Julist
FUERAE 1000 m DL, HiAb 570 v 6L, M e oAt
W BEO, T RENT R RA R K IE R e R . Ah,
ZIAFK AMERES R R T R ERHE ., 0t
PO AL A5 A K R B AT A 2 AR A
H& MR 208 3 MK S P iRE. X5i%
b B Ak (1 b B A B DA R SRR R (4 S b 2% R 85 D AR OGS
SRR 73 5K F VR TR s e g v
T2 L a8 7 TR A e B B L X, 3 BE RO,
5ROk IR IR BT 22 R BOR, T B S M RHE 2 4R
BRI (HIX AR T AT ZEAERRM
JEFE LY, G0 PO34. W14 5K R 1A K MRTE 0L R
5 s B TR S HEE T A1, 3R B AR S R Pt ER
B 72 SR ORI X 3k AT BE AR R AR IR SR I .
Hhy 5 2 oy i Rt — DR B, S HERAE R RIAIYY
KI5, 5FFMEH Cumbie P15 H 1)

KIEM R R G £ & MEEL RN —. K
Ik, TEHHTIL R R RIEFERT, 3650 AR 1 7 i
PE, RS &I s AT B STk, RT3 Mk
B i A) (U BR A e 5, AN F BEMRIX, MRS B IR
RE R

MR 38 AR 2 T 2 56 Y, 45 A ARHF A P SR
MBHEEAR KN, B K RNIEZRIE N 10%, FARNGE
BIHEN 1% UMFIE PE R, & Hh 2 i 1k H
SAKAENRRE R, Ml R4S 3 Nk
DA B PRISE A A B AR A R T 2 38R 1 2 70
A4 0.736 9+ 3.278 4 1 3.115 7 dm?, 435Ik 17.17%-
11.10% F1 7.97%, 5% 1& CK A EL, T8 AL 1 25 5
WL 56.41%- 33.65% F1 18.86%, FLSZ A% 1 25 73 5l
i5 140.31%- 60.53%- 36.13%, ¥t B i i%e Y A1 R 5K
REA RO, Ml Sk R Rk
PEF T A b 5237, 224 a0 i F e 4
36 A3 B R FORVE TV v iR L A2 B .
CRE TR, Sk BT AR K R R
Ko BRI C A BF 7T SE, Y076 B3 1l i KA R 5 AR
TESAE A R AR A, X T g 5V L 4
AbF e AL B, 55N R s 2 A B T, HLK
O A5 TR S I A G, NIEIR R K R AT
i H SR THE . W14 7 3 MRS A AR
R RIS, 5XIR CK ML, W14 76 3 Mt
() FIATA A 16 25 0K 35.84%, P SEIRALIE 25 IA 54.38%,
SN E I NEZNS T S VA RS Yl S K (S
ERR, NI H B M) BH . WL E 248 Al
et 2 MNMRES SRR RIF A KR, 75 50K
M BERNIEN R KR, (BIEIZRE M E A
He2 5510, AL T8 20%, E KRBT L, 4653
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18 3 MG AT oE A R B, T DR RS F T 2 1l
W BFHR RN G &EFE. AW F, SN A
R BRI 3G 28 f K, BN HLIX H AT I AR
KIERAHEAT RGLIR T, xS B AARE 7T & AT LS
—E AR o AR A AR RO LY/T 1496—
200D AT ARHE, AL HFRECA 14 B, SEHBIX 5 4F
AT A N ARG ELA R = 2.19 ms 42 1.7 cm
bR AE, T DTN NI B KAERA KR, At b 5 A I
BAEKER 210%, W EAdKE R 91.32%, BT
PN XK Ji KHERS B — @ R . AT R 1)
Z N E R, AREIEE M R KIERFK
RIEF BB G EK RIS E N RIS, B
HET R T

MR AR R E FAE R/ R & i 5, %
R K R WAL R RN IE R AT IS, % 1% 1)
NI 2R, G HEAE BT 20 4 BOAMA . Bl 24 A e
T8 3 AN Hb S NGRS, RT3 18 AR 1 A ) N
1.695 6. 7.133 8 1 5.953 3 dm®, 7 7 %8 4% Hb 5 )48
PEE T 39.50%- 24.15% F1 15.22%, .2 T 4% 1 &
NIEZR RRALE 2 . NIk RII0 RAMA T DU T2
SLE 3 ARE PR, B N0 B AR RN T,
WATFEAR = F A THE M

AL T BRSO T T RRAROR B P I T A 5
M R B P AR ST, 0l A2 48 2 ik
6 s AR BB AL DD BN i AR )/, Sy DO
XU A R A7 35 TN S R AA I U R — 8, 5
72 JHU B4 [ 8 (Pinus armandii) 42 5500 155 1R BA.
PRI SR ZRIBAE ) R 285 A = o AE DA b
BRI R R J1 3 i 42 5 04 AR ) SRR R R R it
FE 370, JE IR A ReAE T H A B 5 e, FHE FHE
ZeI] ()45, DRI e A B A K A R E R R i Al .
U [V, A R AR K L AR K, R
ATRFERIGK, AH LI A b 2T R SRR 3, 8%
PARLEY EPSE ST

AT 5T I 2 M RIS AR I E RS HLVE AL TS0
A KIERA R R ERKRILE B AL 11, AR XK
KIERAMIE R K RFARIIE S SHE S 4L T RBH#K
o AL RAR TREKIERPERBE, NE
PR XA F Mg SR AL T IR SR B . SR
T ASHEFEREAS 14 b T AR KB B, 0L s [ A
B, MARTE O C AR, TTRE S IR BT R A AR
K, Ja AN TR A KBNS AT R M, P45 R AR
SEME o RRHFFCRLHE— D I R B A 5 o1 s
B G, HeB) KIERA & Bl b A& G st A& VP AS 17 4 7RG
THEIE B 2, IR o Fb o3 55U 1 = AR R, B
B YU KBRS B A R

4 % P

AW T R B8 K KB BB o R 5 R R R H
I A, T2 [ e AR 22 Ml s s AR e R, 2R AR
77 2500 B FMEAS 5 077, RGP T 50
KIEFA R B AE SN YOG 2248 A ZR 9 fE 3 A
I AU AE K RIS BAEWE ), HFEAF 28I LN R 2
gk,

CDKIEFA 5 A 2 [F) B 7RI e R A= KA
ARAE K AR (AR A 5] b 55 (8] 35 4776 3 8 10 % 48
BARKIFERE .

(QJEL B MEM S, LL S EEMBUNKYE, A
S YT VG 22 R A R DAl 3 AN B -0 3
SA M HUE AR R K R, LR RS 20 ¥, W14
FEN I SHE AR RFE R, v — PR
6 iy e R IL AR Uy HES N o WL 7E 2248 Al 1 2 A
WG AR RIFH A KR, 5 BRI, {23
RITR LT 0, T DAE N IE T 2 Hh s ) R
E SN =E-Suit

W90 285 S N KB R X3 R Fh 13 & 4k 12
BE TR AR, 9Kk m AR B P Rk R B
TR R R AWM E SR, @IS AR
ARG AR B, 7 1.5 A7 [ B 5K, 52 1)
BER BRI K XAk, PLE— B3R T KB
Fiy RFRAL XS R A 25 R 80
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