P VEY F 4R 2024, 45(8): 15961604
Chinese Journal of Tropical Crops

HMAME/REMFRETREESNERFRAEXE

ZRE7, EEAL RFEB' B, FEBE, BHEE, AxXAE, & BY

1. ¥R E P RO AE AR BT IR AR W) 24 3 05 S0 = /1 e RS POl R MR E B, BRI 5702285 2. HHEMOL R F ARG B
P ML A gE T, TR 510520

B E. a5 siK (TectonagrandisL. F.) ANEFPE . REFFRRBIMR, 80 AR 7154548 580 A K HS 3
Ba DR A Ak b R AL, (R DAl AR R IR R R . AR, TV IR AR 4 A (X)) 13 AFRE 81
MHARRZFF MR, MEFFRE., 5. K., KEBRERE 5 MR, RER: (1) fAFFH 5 A
FRMWEARFEFP IR S K R IIAETEN B 225 (P<0.01), RRIZE RS MR R RECN 10.27%~23.88%, A[FIFP R MR
A5 R ECR 4.21%~20.32%, (2) 2RI HAR ] 2 AR B E A OCOCR , AR 7 xR MR G52 m B AN, 22
TR . R R S R AR Rl MR 0 A, LR AR IR, AR AR X 1 5 e AR /N o R ] o bR
IS5 R AR A g e AR AR R, R L 5 R SRR A B8 Kk 14 i) 1 e R R T T L R R R D X 4 1 e 7
FOR UK. (3) TR 13 ADNFIIEAA 3 28, MIARF FAEFM IR K RIBIIAETE LR I RRAR S, Bk sz BEA 5
R PR A R 145 2 VRS . WF ST 45 3 R Rl AR 22 B Pl o 5 O 47 RR FH B2 L 308 SRl R 22 Ak 40

KB MA; P RAEAR; AEERET; XM

RESES: S722.5 MEKARERS: A

Phenotypic Variation of Tectona grandis Provenances/Families Seeds
and the Correlation with Environmental Factors.
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Abstract: Through the examination of the phenotypic traits of teak (Tectona grandis L. F.) seeds from diverse prove-
nances and pedigrees, this study elucidated the genetic variability patterns of teak seeds and the mechanisms of response
to environmental factor fluctuations, thereby fostering the conservation and genetic improvement of teak germplasm
resources. Using seeds from 81 teak pedigrees representing 13 provenances across four provinces (Guangdong, Guangxi,
Hainan, and Yunnan) as the experimental material, five traits, namely seed length, width, length-width ratio,
length-width product, and hundred-seed weight, were quantified. Significant differences (P<0.01) existed among the
five phenotypic traits of teak seeds across provenances and pedigrees, with trait variation coefficients ranging from
10.27% to 23.88% among different pedigrees and from 4.21% to 20.32% among different provenances. Substantial cor-
relations prevailed among various phenotypic traits, with varying degrees of influence on seed traits from different en-
vironmental factors. Latitude, altitude, and annual precipitation were the primary determinants affecting teak seed traits,
followed by annual average temperature, while the impact of annual average relative humidity was relatively minor.
Distinct seed traits also exhibited heterogeneous responses to environmental changes, with seed length, seed width, and
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length-width product being particularly sensitive to annual precipitation, whereas length-width ratio and hundred-seed

weight manifested heightened sensitivity to latitude. Cluster analysis categorized the 13 provenances into three classes.
Teak seeds manifest prolific phenotypic variation across provenances and pedigrees, with seed traits being influenced by
various factors, including maternal inheritance and geographical climate. The research would provide a theoretical

foundation and scientific basis for the conservation and utilization of diverse teak.
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Tab. 1 Geographic information and environmental factors of teak provenance
¥ =] b o 22 ZZ 3k 2 Jh1vEL 3 o8 G =N
Pﬁi{iﬁz e Piti{ifa?ce A%:n/ifﬁs ?ﬁ K £ TE i MeTnigr{lﬂrlllual Tffﬁﬁf Mﬁzza[i;F ;];i al
code name of families Latitude Longitude Altitude/m temperature/C humidit/% rainfall/mm
YNBS mERIL 4 24°56'N 98°50'E 1029 16.2 73 992
YNYJ PR AN 3 24°39'N 97°51'E 819 19.7 79 1545
YNLC =B 2 24°21'N 97°58'E 971 18.8 81 1618
YNRL P 12 24°20'N 97°56'E 833 21.0 76 1385
YNMS PR 1 24°11'N 98°11'E 799 19.8 79 1639
YNJH =t 2 22°00'N 100°47'E 548 22.4 80 1155
YNJD TR 3 24°26'N 100°51'E 1037 18.3 76 1154
YNYX = B 4 24°30'N 102°12'E 1104 16.3 73 909
YNLINC =l 3 23°38'N 99°90'E 467 17.8 70 1149
GDJY I~ 7R H 5 23°31'N 116°30'E 46 22.3 78 1740
GDPY IR 4 24°33'N 115°53'E 204 20.9 77 1678
GXPX JTPEGERE 22 21°57'N 106°39'E 150 21.8 80 1335
HNIJF AN o 16 18°23'N 108°49' E 95 23.0 80 1150

MERE, BNRAER 3K LT RER
FRARVRIR, TR PR SERBMKSE L, 1ER
T B KN BRI S 4550

KT 25 T S MERTRS AR & AR . KR
R RBIVERIAT I 225007 MR FRE (CV) &
INFBVRIR B BRI . IR A58

Xij=ptPitFitei,

CV=(5/%)x100%,
A, Wh BAERSEE . POSFRIRRON . Fj IR R
L, e M IREE R ZE L AR TR, AR
B NEFR, § NRMEZ(standard deviation, SD ).,
X AFPIE/ R R YME (Mean ),

13 #iRsLIE

RS SPSS 22 B 45 UK bRIEAT 3K
Ji 2251 M1 (One-wayAnova) 7 #f1 fil Duncan’s £
b, Hodt, R Pearson H &M HF SUE
P O MR 5 R o ) 1 K G S 07 2

Kot

2 ZBRERW

21 MWMARARMIE/REZMFRET RIS
T EGTRE (£ 2), MARRFEFE/R R

TR 22 F I A B KT (P<0.01), £

AR R EA 5 s 2L 7
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Tab. 2  Variance analysis of seed characters of teak from different provenances and families

A5 5 R G2/ -5 A E ¥ 75 F1{H I E
Sources of variations Traits SS DF MS F value Significance
A Fhk 2.185 12 0.18 17.80 ok
5 1.390 12 0.12 12.27 ok
K3 0.245 12 0.02 4.01 ok
K I 14.048 12 1.17 19.67 ok
HoRLTE 44 998.005 12 3749.83 1631.43 ok
A i 6.483 80 0.08 7.92 ok
5 4.443 80 0.06 5.88 ok
K5 1.580 80 0.02 3.88 ok
K5 38.779 80 0.49 8.15 ok
HHRE 78 589.019 80 982.36 427.39 ok

T R b B 22 R B3 (P<0.01) .

Note: ** indicate extremely significant difference among treatments (P<0.01).
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PR S SEOLER 3. ANFEFERE, F
KB Z 1.38 cm, Z2HEN 1.24~1.50 cm; FioE
SEXESE 1.46 cm, ZRME A 1.33~1.56 cm; FhFK
Be LA 0.95, AR 0.91~1.03; FT K9
SEHE SR 2.02, ARIEN 1.65~2.33; Ff 7 kL E
P J 75.63 g, Z80RN 55.36~116.85 g, AlFl#E
FIVEIR S 3 R BTE 4.21%~20.32%2 ], Hirfr, Fil

48.23~122.64 g, £ RAMHRAL T RECH 10.27%~
23.88%, Hi, HRENERAER R, B
F] 23.88%,

AR FIERG . FhsE . Kotk . KIEH
FER R ZE LR ILER 4. =Fg KIEF
TKE., 508, KU ERE, HRIT R
INEPERIME, A5 1.24 ecm. 1.33 em. 1.65 Fl

THERENZ R R E S, 53 20.32%.

ARIR R, FEOPEE 1.38 cm, A810E K
0.95~1.94 cm; Fhoi-F-I4{EHZE 1.46 cm, ZBIEN
1.01~2.00 cm; T 56 HOFHIESE 0.95, AR08 A
0.58~1.58; K FEHFBMEE 2.02, ZiIEH
1.01~3.35; A AR FEFBERE 75.63 g, IR N

55.36 go J34h, TARHE BHAN 04 98 LT
AN, R 091, MEZT, SR TR
ARELRIM BRI FEME, 4510 1.50 em
H116.85 go 2= B i B AP 119 8 B I W AR E4 3R
MR KRB YME, 2050k 1.56 cm F1 233, 1
= RPN FhF I 58 LSRR, M 1.03,
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Tab. 3 Variation parameters of seed characters of teak from different provenances and families

Z % Family FE Provenance
é 5 /. /. 2. q N N /. L7 /. q e sl AN
IR me omw KWk KRR mRE MK RS K% KWE RS
Statistic Seed Seed Length- Length- Weight of Seed Seed Length- Length- Weight of
length/em width/cm  width ratio width product 100 seeds/g length/cm width/cm width ratio width product 100 seeds/g

PHE 1.38 1.46 0.95 2.02 75.63 1.38 1.46 0.95 2.02 75.63

SD 0.17 0.15 0.10 0.40 18.06 0.09 0.07 0.04 0.21 15.37

AR 0.95~1.94 1.01~2.00 0.58~1.58 1.01~3.35 48.23~122.64 1.24~1.50 1.33~1.56 0.91~1.03  1.65~2.33 55.36~116.85
CV/% 12.32 10.27 10.53 19.80 23.88 6.52 4.79 4.21 10.40 20.32

F4 WMAAEMEMHFREERSELRER

Tab. 4 Results of multiple comparison of phenotypic characters of teak seeds from different provenances

g [N b5 K5E Lt K HE HRE
Provenance Seed length/cm Seed width/cm Length-width ratio Length-width product Weight of 100 seeds/g
YNBS 1.38+0.14° 1.43+0.13¢ 0.97+0.11°% 1.98+0.29° 74.04+9.25%
YNYJ 1.47+0.16™ 1.53+0.10" 0.96+0.09%" 2.26+0.35" 77.04+£12.39°%
YNLC 1.49+0.13° 1.45+0.11° 1.03+0.09° 2.18+0.29™ 77.28+0.97°
YNRL 1.49+0.15° 1.560.16° 0.96+0.09%" 2.33+0.40° 93.19+13.14°
YNMS 1.43+0.13° 1.41£0.19¢ 1.02+0.08™ 2.03+£0.37% 81.19+2.02°¢
YNJH 1.36+0.13% 1.44+0.08° 0.95+0.07°® 1.96+0.26° 77.16+5.53%%
YNID 1.50+0.14° 1.51£0.15° 1.00+0.08" 2.28+0.40% 116.85+6.20°
YNYX 1.24+0.12° 1.33+0.10¢ 0.93+0.08¢" 1.65+0.25° 55.36%6.65"
YNLINC 1.274£0.09° 1.36+0.11¢ 0.94+0.07%" 1.73+0.23" 65.19+14.94°"
GDJY 1.37£0.19% 1.51£0.18° 0.91£0.08 2.09+0.51 88.50+16.91"
GDPY 1.46+0.16™ 1.50+0.15" 0.99:0.14% 2.19+0.30" 84.95+6.05"¢
GXPX 1.35+0.15% 1.41+0.15¢ 0.960.10%" 1.92+0.38° 65.66£12.07¢"
HNIJF 1.33+0.15¢ 1.45+0.12° 0.92+0.09" 1.94+0.33¢ 68.50+13.94°

T AR/NG FEERIR AR PRTEA R R E] 22 57 .2 (P<0.05 ),
Note: Different lowercase letters indicate significant difference in various indicators among different provenances (P<0.05).
22 WAFFHEREESHEEFREXE ARRK R, BRI 22 e 25
i s aln, R FhoE. KIEH . KR HARMIRAE.
L RLE 5 AR MR 2 ) A7 AR 25 TE AR DG EL PR SO, KIEH ., RIEBPI AT
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Tab. 5 Analysis of correlation between teak seed traits and environmental factors

PR i il 58 KFEL K58 HARLTE
Trait Seed length Seed width Length-width ratio Length-width product Weight of 100 seeds
SIS 1.000
FhvE 0.579" 1.000
K5 0.5717 -0.330" 1.000
K58 0.902™ 0.870" 0.167" 1.000
[ER A 0.6217 0.549™ 0.209" 0.653" 1.000
4z 0.240" 0.098™ 0.185" 0.198" 0.366"
Z R -0.173" —0.063" -0.133" -0.138" -0.201""
TR 0.185" 0.075" 0.135" 0.153" 0.307"
R ~0.009 0.109™ -0.120" 0.050" —0.054
AR B ARG 0.000 0.023 ~0.024 0.008 -0.1617
AEREIK 0.250" 0.213" 0.082" 0.261" 0.301"

e FOREEME (P<0.05),

Note: " indicate significant correlation (P<0.05), ™"
YNBS 10_ I5 1|0 1|5 2|0 2|5
YNJH 6
GXPX 12
HNJF 13
GDJY 10
YNYX 8
YNLINC 9
YNLC 3
YNMS 5 —,
YNYJ 2
GDPY 11 J
YNRL 4 [
YNID 7
B 1 AR B R TR B A

Clustering analysis of seed characters of teak from
different provenances

Fig. 1

FORR R E L (P<0.01 ),

indicate extremely significant correlation (P<0.01).
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