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Table 1 The basic information of provenances and families tested

/R RS TR/ R R A4 TR TR 4iFEN) L E) H ERIR SRR K R
No. of prov./fam. Name of prov./fam. Place of seed collected Latitude Longitude Altitude/m Temperature/°C Rainfall/mm
8401 B /[ 4] R IR B B B e A A 21°41"  101°25' 550 21.5 1 500
8408 75/ (4 ) 2 B A M B O 717 61 55 K 3 23°40'  97°05' 1280 18.9 1250
8411 /4] RN BT B bk 24°30"  97°55' 350 20.8 1055
8417 /[ ] JUARST NIRRT AR R B 23°05"  113°20' 20 21.9 1728
8419 VG YL/ [ 4 ] AR PR AR AL 23°10°  112°00 71 21.2 1555
8440 SR/ )] ZHEEEHTTRAR 24°28'  100°45' 1162 183 1087
8444 AL AE] Z AR AR S T RB AR 21°52'  101°04' 570 21.7 1217
8453 F UL/ 4 ] 10 EEEE ML R 24°43' 97°56' 827 193 1484
8456 R/ 4] P SR AR BRI 18°40'  108°50’ 118 24.5 1500
8461 T /[ ] = PR ST U T TR 24°40" 98°30’ 914 19.5 1643
8463 A el /4 0 ] JTAR) AR 23°04'  113°20 10 21.9 1727
8404" B/ 4] ZERAMEIIE R B R IEN  21°317  101°207 550 21.7 1700
8412 BT/ 4 ) R A N BT L 3 v 1 TR 24°43' 97°56' 827 193 1484
8450" WEHT /(40177101 R34 2= A M bR 37 Be Py 24°05' 98°05' 880 20.4 1550
8451" WA /[ 210 0] 77102 s &3 =BT A3 24°05'  98°05' 860 20.4 1550
8452" WY /[ 27 i 1150 14 2 A P ET 77 24°05' 98°05' 880 20.4 1550
8458" RUE/[ 417517 b = RN T 18°40"  108°50' 130 245 1500
8459 RIE/[ 4] 7516 P SR AR BRI 18°40"  108°50 130 24.5 1500
8460" IRIUE/[El1Z] 3070-10 T SR AR BRI 18°40'  108°50’ 130 24.5 1500

T MR/ FR AR IR W 3, R/ X R S HONE R, T

Notes: Square brackets [] meant original provenance in the column of name for provenance and family, and the number marked with “was family. The same

below.
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Table 2 Duncan multiple comparisons at 0.05 level for survival rates of provenances and
families of 4.5-year-old and 30.5-year-old

454/ 4.5-year-old

30.54E4: 30.5-year-old
HZA

LLRIAIE & A7 TR/ 2K 2R PRAFZ Difference/%
Prov./fam. Survival rate/% Prov./fam. Survival rate/%

8461 96.88 +3.13 a 8460" 78.57+6.52a -5.80
8456 96.87+3.13 a 8417 64.29 £9.22 ab —20.08
8408 93.75+6.25a 8461 60.71 + 7.43 abc —-36.17
8404" 90.62 +4.57 a 8412" 53.57 £ 6.52 abc —-15.18
8444 90.62 +6.58 a 8419 53.57 +13.83 abc —30.80
8411 84.37+6.58 a 8408 46.43 £ 13.83 bed —47.32
8417 84.37+9.38a 8452" 46.43 £ 12.71 bed —28.57
8419 84.37+8.10a 8450" 42.86 + 14.14 bede -32.14
8460" 8437+ 14.51a 84517 42.86 + 13.04 bede —41.51
8451* 84.37+9.38a 8453 39.29 + 12.02 bedef —45.08
8453 84.37+8.10a 8411 35.71 £ 9.22 cdefg —48.66
8401 78.12+7.38 a 8440 35.71 £ 9.22 cdefg —39.29
8440 75.00 + 10.56 a 8456 32.14 + 8.99 cdefg —64.73
8450" 75.00 +14.17 a 8404 17.86 + 7.14 defg =72.76
8452" 75.00 £ 10.56 a 8459" 17.86 + 7.14 defg —41.52
8412" 68.75+11.33 a 8401 14.29 + 7.43 efg —63.83
8458" 65.62+12.44a 8444 10.71 +£5.05 fg —79.91
8463 65.62+ 1331 a 8458" 10.71 +£5.05 fg —54.91
8459" 59.38+15.63 a 8463 7.14+4.61 g —58.48
T34 Average 80.3 = 13.51 37.4£12.99

F{H F value 1.33™ 4.86%**

FEI5 Fpr 0.179 <0.001

T nsFIR AN+, 0k ek 3R R IRAE0.05/KF 2 5 B35 0.01/KF AT < 0.001/KF 2 7tk 8% « RHBUE N FIIME + drilE%E, RFIARNS

FREFOR MG K R 2 57 22 (P < 0.05), FA,

Notes: ns was no significant difference; *, ** and *** were respectively significant difference at 0.05 level, high significant difference at 0.01 level and at <
0.001 level. Values were displayed as mean + standard deviation. Different lowercase letters in the same column indicated significant difference at 0.05 level

between provenances or families, the sample below.
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Table3 Duncan multiple comparisons at 0.05 level for growths of teak provenances and families of 4.5-year-old

NIESS B eSS e MR R A S A

Prov./fam. Height/m Prov./fam. DBH/cm Prov./fam.  Individual volume/m’ Prov./fam. dominant tree/m’
8456 499+0.17a 8456 6.07+0.30a 8456 0.01017£0.00121 a 8461 0.01556 £0.00184 a
8461 4.74 £ 0.24 ab 8461 5.67+0.37 ab 8461 0.00956 + 0.00142 ab 8456 0.014 50 + 0.002 30 ab
8453 4.59+0.17 abc 8463 5.35+0.40 be 8463 0.00878 £ 0.001 58 be 8444 0.01389 + 0.002 65 abc
8444 4.56 +0.25 abc 8444 5.32+0.38 bc 8444 0.00847 + 0.001 38 bc 8463 0.01204 + 0.002 65 abed
8440 4.47 £0.15 bed 8453 5.27 +0.26 bed 84507 0.00765 +0.00131 bed || 8450 0.01159 +0.001 61 abed
8463 4.44 £ 0.24 bed 8417 5.25+0.32 bed 8417 0.00738 £ 0.00098 bed || 8453 0.01159 + 0.002 16 abcd
8417 4.43 +0.15 bede 8408 5.09 + 0.34 bede 8453 0.007 12 + 0.000 84 bede] | 8417 0.01151 +0.00200 abed
8419 4.38+0.21 bede 84527 4.91+0.31 bede 8408 0.00706 + 0.00099 bede] | 8404 0.01016 + 0.00222 abed
8450" 4.38 +0.24 bede 8450" 4.87+£0.39 cde 8404" 0.00662 £ 0.001 16 cde || 8408 0.01007 + 0.003 65 abed
8404" 4.34 £ 0.23 bede 8419 4.82 +0.36 cdef 8419 0.00654 £ 0.001 06 cdef|| 8411 0.00995 + 0.002 77 abed
8408 4.28 + 0.20 bedef 84047 4.80 + 0.35 cdef 84517 0.00643 +0.001 19 cdef|| 8458" 0.00983 +0.00271 abed
8452° 4.27 +0.18 bedef 8460* 4.69 + 0.30 cdef 8411 0.00638 + 0.001 12 cdef|| 8451% 0.00940 + 0.002 28 abed
84517 4.25+0.23 cdef 8440 4.64 £0.27 cdef 8452* 0.00627 £ 0.00091 cdef|| 8452" 0.00917 £ 0.001 64 bed
8411 4.18 £ 0.24 cdef 8411 4.62 £ 0.38 cdef 8440 0.00589 +0.00081 cdef|| 8459 0.008 62 + 0.002 63 bed
8460" 4.04 +£0.18 def 84517 4.62 + 0.35 cdef 8458" 0.00546 + 0.00095 cdef|| 8440 0.00830 =+ 0.00223 bed
8459" 4.00 £ 0.15 def 8459* 4.54 £0.32 cdef 8460" 0.00525 £ 0.00075 cdef|| 8419 0.00789 + 0.002 69 cd
8412° 3.96 +0.15 ef 8401 4.49 £ 0.32 def 8459" 0.00521 £ 0.00091 def || 8401 0.00759 +0.00151 cd
8458" 3.96 + 0.20 ef 8458" 4.37+0.34 ef 8401 0.00498 + 0.00081 ef 8460" 0.00753 +£0.00341 cd
8401 3.85+0.19f 84127 4.06+0.27 f 84127 0.00419 £ 0.00060 f 8412" 0.00626 +0.00355 d
“F15 Average 4.32+0.20 4.92+0.34 0.00681 +0.001 16 0.01029 + 0.002 64
FAf F value 4,09 3.97%** BA78 1.79*
FRI%: Fpr <0.001 <0.001 <0.001 0.033

322 AARAR/REZ 305 FAGTFHRFREK
595 RER £ F b X 30.5 4R A 1R R 0504
FHATP IR /R Z 0 8 AR AT T 2200, % 4 R
19 N F /2 2 8] /N AR A 4 e . Mg
FARRA AR . IR RITCH T M 1 0 25 0k 2 sl
o EARKMERG T, FRE R EEART-ER
1R AR R ERR A R A R HE T = A A R R R
8417, 8461 FIZ % 8450%, ik 56 Ak - 2443 71 K

19.9%~26.0%. 15.8%~ 22.5% F 45.3%~ 81.3%;
MAZR 8459 AR M TIE MR 2= . EIE PRIk
D7, FPUE 8463 TR HAF, KR 451"t T
MERK; MEER 450" A K . TRFICH T4
R HERT =07, DEEH 8450748 R BE A AL, M
FARFEW: T T M EHERT 7 67 R IR/ZE F (7]
ZERARE, Hh, SRR, UL REE LR
HHE TR



g, S

BTG RT3 2 MR SR 5 e %

17

R4 HATIE/ZRR 305 FERBRERMERERKEIBE S ELER

Table 4

Duncan multiple comparisons at 0.05 level for growth and form quality characters of dominant trees of teak

provenances and families of 30.5-year-old

HIER i MEAE MR ||BEER sEMR ||mEss Pe o |[ewss oM

Prov./fam. Height/m Prov./fam. DBH/cm Prov./fam.  Individual volume/m’® Prov./fam  Stem form score ||Prov./fam. Iossles% bole/m
8417 18.77+2.78 8461 2497+190a 8417 0.6601+0.1848 a 8463 396+0.15a 8451* 7.99+0.69
8450 1835+ 183a 8417 2473+257ab || 8461 0.6101+0.1628 ab 8419 3.88+0.04 ab 8450° 7.89 + 1.69 ab
8461 17.87£2.30 ab 8450°  23.61+145abc || 8450°  0.5288+0.1060 abc 8450° 3.87+0.10ab 8452" 6.94 +0.56 abc
8440 17.62 + 1.90 abe 8419 22.54+325abc || 8452°  0.5039+0.2325 abe 8461 3.84+0.14abc || 8444 6.49 + 1.46 abed
8452 17.45 +2.34 abe 8451°  2241+286abc || 8419 0.4409 £ 0.1506 abed 8451* 383+ 0.14abc || 8412° 648+ 1.11 abed
8453 1637+ 1.95abed || 8408 2239+ 1.86abc || 8451  0.4390+0.1101 abed 8440 379+0.05abc || 8458° 6.41 +0.45 abed
8460 1633+2.04abcd || 8411 22.13+237abc || 8412°  0.4279+0.1274 abed 8417 377+0.13abc || 8461 6.18 +0.33 abed
8412 1566+ 1.83bede || 8412°  2154+£2.59abc || 8460°  0.4193+0.1253 abed 8458 3.74+0.17abc || 8419 5.94£0.65 bede
8408 1565+ 1.79bcde || 8452°  21.51+3.11abc || 8411 0.4192+0.1086 abed 8452 3.73+020abc || 8463 5.48+0.50 cde
8411 1555+ 1.52bede || 8460°  21.39+2.13abc || 8440 0.4090 + 0.0968 abcd 8408 3.68+0.16abc || 8453 530+ 0.63 cde
8401 1548096 bede || 8440 20.93 +£2.33 abed| | 8408 04070+ 0.0876 abcd 8444 352+040abc || 8440 5.28+0.53 cde
8451* 15.40 £ 1.60 bede || 8453 20.44+2.47 abed || 8453 0.3877+0.1071 abed 8453 348+022abc || 8459° 5.24+0.56 cde
8419 1508+ 1.65bcde || 8458 20.12+1.12abed|| 8458"  0.2647+0.0341 bed 8412* 3474033 abc || 8460° 5.14+0.54 cde
8444 1224 £3.63 bede || 8404° 19.11+3.10 bede| | 8463 0.2474£0.1707 bed 8460 347+020abc || 8417 5.09 £ 0.46 cde
8458 12.10 £ 1.39 bede || 8463 18.27 +5.25 bede| | 8401 0.2315+0.0626 bed 8401 344£021abc || 8401 495+0.97 cde
8463 11.57 £ 4.00 cde 8401 17.50 + 1.64 bede | | 8404°  0.1908+0.0829 cd 8411 3424023 abc || 8411 4.86+0.54 de
8456 11.01 +1.98 de 8456 16.62+2.08 cde || 8456 0.1687+0.0510 cd 8456 328+0.18bed || 8408 476035 de
8404* 10.82+1.78 de 8444 1425+357de || 8444 0.0952+0.0937 d 8404* 322+037cd || 8456 450 +0.66 de
8459* 9.80+2.63 ¢ 8459* 1271+ 1.65¢ 8459 0.0615+0.0568 d 8459* 2.80+033d 8404* 3974044 ¢
F-35 Average 14.90+2.55 2038 +3.02 0.3640=0.1622 3.59+0.26 573+0.86
F{H F value 239™ 238" 2.09° 239" 32"
FH Fpr 0.005 0.005 0.015 0.005 <0.001
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Table 5 Cluster analysis for growth characters of teak provenances and families of 4.5-year-old and 30.5-year-old

R I ) IESQ ) IIESE52))
Agela I Type (Best) II Type (medium) III Type (worst)
4.5 8461. 8456. 8444 8543, 8417, 8463 8450%, 8404, 8452%. 8451%, 8458", 8411. 8408 8412%, 8440, 8419. 8460%, 8459%, 8401

30.5 8417. 8461, 8450"

84527, 8440, 8453, 84607, 8412", 84517, 8419, 8411, 8408

8459", 8456, 8444, 8458, 8463, 8404", 8401
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M AP R0 R B A A R UG s 30.5 4R
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ARG,

&6 MAME/RRAEK ARFERFERERS RMiIRA EMSIEFERXTH
Table 6 Correlation coefficients among growths, survival rate, form traits, geographic position and climatic conditions
of seed collected of teak provenances and families

4544 4.5-year-old

30.54F4 30.5-year-old

fzg%\a ?J?erﬁn LAT LON ALT TEM
H  DBH 14 H, DBH, V, SR H, DBH, V, SF Hy SR
H -
DBH 0.88"  —
vy o090 0947 -
45 Hy; 0877 086" 087" -
DBH,, 083" 093" 086" 089" -
V, 0857 090" 093" 093" 094" -
SR 058" 0.57° 059" 072" 058" 058 -
Hy; —0.04 -0.08 -0.06 -0.05 -0.06 -0.10 0.15 =
DBH,; 0.06 —0.04 0.00 009 -0.03 -0.03 025 081" -
V4 005 000 002 005 000 -001 017 0907 0957 -
302 SF 022 010 022 021 002 015 011 0577 0.68° 0.647 —
Hp -0.10 —0.14 001 -006 -0.16 0.00 -022 033 027 033 0.50° -
SR —0.03 -0.03 -0.09 -0.04 —0.05 -0.14 0.21 072" 072" 079" 027 0.13 -
LAT 0.07 -0.11 005 0.10 —-0.11 002 025 0.65" 0.60” 062" 0.54" 032 027 =
LON 008 016 005 -007 009 014 -030 -038 —023 —020 —0.01 —029 -0.08 -0.59" —
ALT 0.03 —0.18 —0.05 0.08 -0.12 -0.03 028 048 032 031 023 029 016 0.64" —0.88" -
TEM -0.07 0.18 0.03 -0.08 016 0.04 —029 —0.62" -0.52"-0.52" —0.46 -023 -024 -094" 0.67" —0.82" -
RAIN 0.06 0.06 008 015 012 015 011 032 041 045 049" 024 017 050" -0.18 0.03 -0.35

VE: R H, DBH. V+ SR\ Hyn DBH . Vypn SF Hypn LATy LONy ALT TEM FIRAINYY BT I8 187 P25 B 43, 135 AR R ARAF 2R LA 444
i MEIAART B 3 AT Y SRR, AR T T BT 5 LU A L P s s A P38 R P Rk

Notes: H, DBH,V,SR,Hy,DBHy;, V4, SF,Hy,, LAT, LON, ALT, TEM and RAIN represented respectively mean height, mean diameter at breast height, mean
individual volume, survival rate, mean height of dominant tree, mean diameter at breast height of dominant tree, mean individual volume of dominant tree, stem
form of dominant tree, height of lossless bole of dominant tree,latitude, longitude, altitude, mean annual temperatures and mean annual rainfall in the table.
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Xt 30.5 A B IR /R R IR I R L B AR
FREMEL TIE . T T s AR AR T 200
AT, THE AT RS ACEE 43 5 0191, 0.196.
0.204. 0.153. 0.093 F11 0.163, VARAY 8 XF A= Ktk
MR B BRI R AT Z MR AR BT
7R A% 20% MABERBE T 2851 E HEA
A 4 AR KR BRI . PRAERE = 1 2 A F
U5 8417, 8461 Fl 2 1~ 5¢ & 8450", 8452%, Hrr,

Tl 8417 AL KHERPEEHEZ S 1, KR 84507 it
HOARPEEHES S 1, FhUR 8417 Al 8461 1) 30.5 44
SR BARRAL B3 ) X HE R IR 8456 4 3.91 f%5 A1
3.62 4% . AT LR 1.81 5 1.68 1% KA
84507F11 84527 (1) 30.5 4F- A= A A BRI FH 43 Tl 2
TR B 846071 1.26 £5H1 1.20 5. I HKF
BIM 1.45 F5F1 1.38 1%, EHERT 10 AR/ K R,
FEA S5 (HEZRM62.5%) , HHEAERT. 76
19 DFPIR/ZR R, 4 AR IR 2 b A R/ R R
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Table 7 The comprehensive selection of growths, quality traits and survival rates for teak provenances and families

[LTE S W S5 RAFHRAG S

ey

Dy
ey

AR HT T RAF Y ST

Prov./Fam. Growth score Quality trait score Survival rate score Comprehensive score Growth order Quality trait order Survival rate order Comprehensive order

8417 0.004 0.129 0.073 0.207
8461 0.055 0.080 0.092 0.227
8450" 0.124 0.013 0.183 0.320
8452* 0.199 0.063 0.165 0.427
8460 0.285 0.157 0.000 0.442
8451" 0.275 0.013 0.183 0.471
8419 0.279 0.086 0.128 0.493
8412* 0.292 0.106 0.128 0.526
8408 0.292 0.150 0.165 0.607
8440 0.270 0.120 0.220 0.610
8453 0.322 0.150 0.202 0.674
8411 0.290 0.173 0.220 0.683
8458* 0.512 0.082 0.349 0.943
8401 0.502 0.167 0.330 0.999
8463 0.569 0.096 0.367 1.032
8456 0.665 0.200 0.239 1.103
8404 0.610 0.226 0.312 1.148
8444 0.729 0.100 0.349 1.178
8459° 0.835 0.220 0.312 1.367

1 11 2 1

2 4 3 2
3 1 8 3
4 3 6 4
8 14 1 5
6 2 8 6
7 6 4 7
10 9 4 8
11 13 6 9
5 10 11 10
12 12 10 11
9 16 11 12
14 5 17 13
13 15 16 14
15 7 19 15
17 17 13 16
16 19 14 17
18 8 17 18
19 18 14 19

( FhR 8456 M 7 8458, 8459"F1 8460") , FRZ
F 8460" = KT HARF R Ah, HAR 3 1344
2, NHSYRAAK S TIMIRZE, XETSY
B RFIZ R R 1 DU AR Bpk A R 25 06, ik
ik
4 b
4.1 MARFIFE/RRESME

MR IR/ R R R m AR — e R L
AT A SRR IE R BE S, JEs2 oA B SRl
B8 o i B E N 3 A B 1 bV D OB S B g A i
JEMEAARSE, WRRE N E SR, 7Eir
IQUENS | FZ MR A PRAE ey B2 R R 2 A AT
B NHBEIRMIA R DI, A X AR R 2.7 Ik
1 5~6 A H TR TR, Wiz T
AR AR s AR RIS AR s R R L oL
EREEAIRKER . 30.5 E4 K FR 8460 FAE K
53k 78.57%, 5 4.5 LRI RM L, TR
T 5.8%, HIFHETZERZMTRASH51F1
ENEERDIE 3070 FIERT 3070-1, FKBIENEERPIE 3070

NP, iz — AR IR g R 2, B
JEFIE 3070 PUAEE Sk, HXEFRBR ELTH
EREN Hk R RN, B SRR AR 4L
UL EEFIPR A0 ik B E Tk 2 FHE MR, X
SEPRR 5 RESS AR A T OGP R
I A 20 2 R AU K T RN, i)
XoF 7K 43R FH 238 S5 v PR 200 ff 3 T AR AR SRS, A
1M, 3070 FIEHTFRE SO0 T HABA IR, 3R 6 R,
4.5 4EAE N 30.5 AR AR I ORAE 3 5 H A R PR IR 1 25
IEASE, ULBARAER IR/ R R, A KMREE
M SRR R E N, AR mE2Em 2k,
T AR/ R R R R AR (R 2) .
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A8 ok T FE M R AR RN T AR LI AR G 5T, A
Ry R R BB AR AT S 30 R 10 4EF 9 AR sk
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10 4 A Y 35 X 2R 40 1) A 18.18% Al 33.33%, R
ARG 4.5 AR AR MRS 30.5 AR A KRR
FEAR B, (8 4.5 44 R BB X Gk
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AP/ RFRE, 18 B R AR A K 1 [ R R
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(1) 765 KU Z A i m I U0 HL X, A A F
T/ Z R R A MR R, PR/ R 2=
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80.3%; 30.5 4FEA /5K R AR A7 26 25 S ik i b
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(3) it 30.5 MR R EK . B
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Comprehensive Selection with Multi-characters for Secondary
Provenance/Family of Tectona grandis in Southwest Hainan

LIANG Kun-nan, HUANG Gui-hua, LIN Ming-ping, YANG Guang, WANG Xi-yang, ZHOU Zai-zhi

(Research Institute of Tropical Forestry, Chinese Academy of Forestry; Key Laboratory of Tropical Forestry Research,
National Forestry and Grassland Administration, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] Comprehensive evaluation on growth traits, quality traits and adaptability of domestic sec-
ondary provenance/family introduced previously was conducted to select superior provenance/family most suited to
local growth. [Method] Designed by completely randomized blocks with 4 tree-plot and 8 replicates, 19 secondary
provenances/families of domestic teak species were analyzed by variance and correlation in survival rate, growth
traits and quality traits of 4.5-year-old and 30.5-year-old trees to select superior secondary provenances/families ac-
cording to clustering method and coordinate composite evaluation with multi-characters. [Result] There were signi-
ficant or highly significant differences among provenances/families in survival rate, growth traits and quality traits of
4.5-year-old and 30.5-year-old trees except survival rate of 4.5-year-old trees. No significant correlation was found
between 4.5-year-old trees and 30.5-year-old trees in all traits, however, there were significant or highly significant
positive correlation among growth traits, between growth traits and survival rate, and between growths and stem form
of among same aged trees. The growth traits and stem form were highly significant positive correlated with latitude of
seed source and significant or high significant negative correlated with annual average temperature. Two secondary
provenances and two secondary families were selected by cluster analysis and coordinate composite evaluation meth-
od, of which the individual volume of dominant tree of 30.5-year-old trees was higher than that of local provenance
and local superior family increased by 261.65%-291.29% and 20.18%-26.11% respectively. Superior provenances
had very remarkable effect on selection. [Conclusion] One provenance from Guangdong, one provenance from Yun-
nan and two families from Yunnan are identified as the teak provenances/family most suitable to be planted in south-
west Hainan Province, and a further selection to the family from Yunnan will achieve greater gains.

Keywords: Tectona grandis; secondary provenance/family; comprehensive selection
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