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Geographic variations in growth traits of different Melia azedarach
provenances in the young forest period

HE Xia, LIAO Boyong, WANG Fang, CHEN Lijun, QUE Qingmin, CHEN Xiaoyang
(College of Forestry and Landscape Architecture, South China Agricultural University/Provincial Key
Laboratory of Forest Plant Germplasm Innovation and Utilization/State Key Laboratory for Conservation and

Utilization of Subtropical Agro-bioresources, Guangzhou 510642, China)

Abstract ; [ Objective ] To study the geographic variations and trends in growth traits of different Melia a-
zedarach provenances, select appropriate M. azedarach provenances for afforestation in Guangdong Prov-
ince, and provide the basis for seed allocation. [ Method] The provenance test on M. azedarach from 53
provenances was conducted in Zengcheng, Guangzhou. Growth traits including tree height, ground diam-
eter, branch number, trunk shape and crown were measured. The geographic variations, their trends,
and their climatic and ecological basis were explored. [ Results]There were significant differences among
provenances for the tested six traits; Height and diameter showed the highest variations with the ranges of

5 =280 cm and 1.2 —64. 0 cm respectively. Except that trunk shape showed a significant level of varia-
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tion (P <0.05), the other five traits all showed highly significant differences (P <0.01). The repeat-
ability of height, east-west crown and south-north crown were above 40% , suggesting that their variations
among provenances were relatively more stable compared to other traits. The repeatability of ground diam-
eter was only 29.92% , indicating low stability of the variation. Regarding the geographic variations in
growth traits of M. azedarach at seedling stage, the growth rate of the seedlings decreased as the prove-
nances changed from south to north. The provenances which originated from high altitude grew faster
compared to low altitude. The growth traits were influenced by multiple factors including longitude, lati-
tude and altitude, among which latitude was the key factor. In addition, there were apparent climatic and
ecological characteristics in the geographic variations of growth traits. The seedlings grew faster and had
larger biomass for the provenances from areas of higher temperature, higher mean minimum temperature ,
more sunshine, more precipitation, and lower atmospheric pressure. Based on the growth traits of young
forest, the 53 provenances were roughly clustered into six groups with clear geographic structure using
NTsys with Euclidean distance of square sum of deviations. [ Conclusion ] Each provenance has obvious
geographic variation trend. We can tentatively select provenances 740, 629, 843 and 349 which have
rapid growth, large biomass, nice trunk shape and high adaptability for afforestation in Guangdong Prov-

%37 &

ince.
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Tab.1 Summary of different Melia azedarach provenances collected for this study

Zg P gl %?/ Zg P gl é?/
101 TN E116°42'  N25°33’ 351 526 W B AKE E109°52"  N18°39’ 79
102 AT E117°06"  N25°49’ 373 651 IR R E110°17'  N25°04’ 156
103 EHE T E117°26' N25°16’ 219 628 TP AR E110°17' N25°l6’ 166
204 VANL1) 2= E115°02'  N25°54’ 115 629 I PE R B E109°23'  N25°13’ 226
247 TLPGEEIN T E113°54"  N24°29’ 122 630 I = R E109°34"  N25°50’ 240
205 YLV FHREL E115°25"  N25°59’ 145 631 T VGEER M E108°39"  N21°58’ 250
206 TLPEE N E114°34"  N26°22' 103 739 7 T B it L EI01°15' N21°48' 1005
307 IR e B Ell11°14"  N26°19’ 252 740 ZHP T E104°26'  N24°58' 1415
308 R W B T E113°38'  N28° 9’ 137 741 ZERREYE B E104°407  N23°06' 1113
309 R B E109°47'  N26°09’ 442 753 Z VG B E104°40" N23°26" 1217
349 R T A E110°51"  N26°24’ 300 842 T % Tl E104°37'  N25°03' 1217
310 IR R b B E113°40"  N26°27 192 843 BN B E105°41"  N24°57' 993
350 Wb B E113°20"  N26°30 162 855 BT E E108°54'  N25°45' 669
412 I E113°55'  N25°20’ 196 844 FN BT E109°08'  N26°13’ 650
413 T ZR AR EE EL E111°21"  N22°48’ 22 845 GO o R E106°45"  N25°26' 386
415 JTRFF T E112°43"  N22°25' 8 856 B I L E106°40" N25°29' 1033
416 IR E113°31’  N23°51' 73 846 BN 75Uk L E107°22"  N25°48’ 467
417 I ARBET E112°25'  N23°18’ 17 857 B A B E108°07"  N28°15’ 528
418 IR E117°00"  N23°39’ 20 1666 AL E T E115°27'  N28°15' 22
523 T EEE T E110°15’  N19°49’ 129 1363 FRFE T E113°51'  N34° 2’ 71
858 SN 8 ST E106°55’ N19°49’ 1 168 1767 INZR B E117°7"  N36°39’ 122
1060 U1 &R T E104° 3" N19°49’ 495 1768 IR F% E117° 6" N36°13’ 641
1061 DYk T E107°28'  N19°49’ 593 1869 WG T El11°51"  N30°32’ 98
1565 =N AR E104°55"  N33°24’ 1106 1162 LR IN T E118°19'  N32°18’ 15
1464 o PG VR B T E109°30"  N34°29’ 351 248 VN 1= ] E115°40"  N29°40’ 18
524 AR = B E110°07'  N19°24’ 160 959 WL 2 B E119°43'  N30°13’ 47
525 W HAE LT E109°29'  N18°47' 341
Al R ER T EA R A R e i R E AR 4, 19512012 4R R EAE ¥ EH . 1
H i, 1 sk ek I A R A PR - h R o, GPS e s 88
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Tab.2 Analysis of variations in growth traits of young for-

est of different Melia azedarach provenances

ERPER M0 « b ER N/ % BRER/ % F
e 93.20 +1.40 49.64 50.54 3.21
it 19.06 £0.33 29.92 57.89 2.14™
W% 2.39 £0.66 33.48 87.50 2.06*
T 1.56 £0.03 36.83 58.75 1.65°
KIS 71.06 £1.30 43.13 61.97 2.37™
MRS 72.32 +1.30 42.94 58.75 2,47

1) &bk 45 4 &/ om, 342/ mm, AR A, B 18/ em;
2) o kAR IR AR K MK B R FKP (P <0.05), #x AT
P IR 1) AR 5K M i B AR KR (P <0.01)
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Tab.3 Variations in growth traits of Melia azedarach based on double factorial analysis of variance

X4H T X4l x Fifrifit IRES
ARMER AmE FE R HBE FE ZEsE HBE O FE O FESE HHE TESE
He At/ % LU At/ % LbAE/ % LA/ %
W 6 29.66"  9.13 52 4.43* 6.08 263 2.23%  22.17 321 62.62
Hite 6 69.14™  18.85 52 3.32* 2.40 263 2.33™  21.60 321 57.16
IRV e R 6 94.23"  24.50 52 4.16* 4.09 263 2.34* 19.85 321 51.56
FE LR 6 96.31" 24.11 52 4.26™ 4.28 263 2,44  20.73 321 50. 88
V% 6 82.40™ 25.55 52 3.82" 3.06 263 2.54™  21.44 321 49.95
T 6 4.2 1.62 52 1.67" 2.46 263 1.06 3.19 321 92.72

1) #% A TR XML IME ZKF(P<0.01),
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Tab.4 The Duncan analysis of height and diameter comparing different Melia azedarach provenances

AR g's  E/em 7%/ mm il 25 R &/ em Hif%/ mm

740 135.68A 25.41AB 206 87. 14DEFGHIJKLM 18.01ABCDEFGH
629 131.69AB 25.75A 1060 90. 88 CDEFGHIJKM 17.42ABCDEFGH
843 120.91ABCD 25.80A 630 88.35DEFGHIJKLM 17.63ABCDEFGH
349 123.72ABC 23. 16 ABXD 845 89.43CDEFGHIJKM 16. 96 BCDEFGH
858 117.95ABCDE 22.98 ABXD 741 83.25EFGHIJKLM 17.43ABCDEFGH
413 110. 74ABCDEFG 24.89ABC 1768 75. 57THIJKLM 19.38ABCDEFGH
844 116.92ABCDE 22.52ABCDEF 101 79. 76 FGHIJKLM 17.93ABCDEFGH
103 109. 05ABCDEFGH 22.86 ABCDE 412 84.55EFGHIJKLM 16. 06 DEFGH

856 105.23 ABCDEFGHI 22.93ABCDE 628 81.20FGHIJKLM 16. 57CDEFGH
415 102. 12BCDEFGHI 22.33ABCDEFG 651 80. 65FGHIJKLM 17.29ABCDEFGH
526 101. 00BCDEFGHIJK 22.85ABCDE 308 83.27EFGHIJKLM 15.87DEFGH

857 106. 17ABCDEFGHI 20. 61 ABCDEFG 417 81. 14FGHIJKLM 16.27DEFGH

310 102. 40BCDEFGHI 21.51ABCDEFG 753 86.47DEFGHIJKLM 15.02DEFGH
1061 102. 38BCDEFGHI 21. 14ABCDEFG 350 79. 09FGHIJKLM 16. 09DEFGH

204 98. 96 BCDEFGHIJK 22.35ABCDEFG 1869 76. 54GHIJKLM 16.33DEFGH
1565 101. 36 BCDEFGHIJK 21.57ABCDEFG 307 83. 81 EFGHIJKLM 14. 86 DEFGH

525 101. 67BCDEFGHIJ 21. 13ABCDEFG 205 77. 10GHIJKLM 15.83DEFGH

739 112.31ABCDEF 18. 63ABCDEFGH 842 77.73FGHIJKLM 15.74DEFGH

309 102. 41BCDEFGHI 18.87ABCDEFGH 418 71.251JKLM 15. 14DEFGH

631 102. 50BCDEFGHI 18. 21 ABCDEFGH 1162 65.951LM 15. 64DEFGH

846 100. 83BCDEFGHIJK 20.00ABCDEFGH 1666 75. 06HIJKLM 14.32EFGH

416 95. 83CDEFGHIJKLM 20.57ABCDEFG 247 65.83LM 15.07DEFGH

523 96. 09CDEFGHIJKLM 20. 19 ABCDEFG 959 67.14 JKLM 13.89GH

524 85.22EFGHIJKLM 21.57ABCDEFG 1363 66.67KLM 14.05FGH

1464 94. 57CDEFGHIJKLM 19. 06 ABCDEFGH 248 65.631LM 14. 80DEFGH

855 89. 00CDEFGHIJKLM 19. 67ABCDEFGH 1767 62.50M 11.50H

102 94. 26 CDEFGHIJKLM 19. 03ABCDEFGH

1) RF R EFEE, LA — AR KE F84, R F4£0.01 AF £ 73R EH(Duncan’s &%)

£S5 ARKEKSMIEERFRREXST
Tab.5 Partial correlation analysis of growth traits and geo-

graphic factors

AR i G R
= -0.275 -0.286" 0.103
HiAe -0.325" -0.096 0.139
sz % -0.392* 0.043 0.019
T -0.251 0.100 0.018
IRV 7 i -0.611™" -0.152 0.094
EISEL -0.641" -0.175 0.021

1) % RFABEMEEI B EKRF(P<0.05), == RTHE
Pk BB FKFE(P<0.01),

AR B S R MR K, SR R i P 7R NP 2
AR R R M XA i B, SRS g ATt A A I A1 5 A
o = SRR o W e ANl U L H B 0 RN
H IR ISR AT 26 X (LR T 0. 3, IR p T Y
BATRT 0.3 XU I foe e ANl U L H R

R H BRI RO 7 14 B ma A K o

gE L RTR ok B AR R KR E VRURIR P
P AR AR L H BE R & M XA AR IR T M A R,
X 7/E 9N
2.6 FHRRESM

FR PSRN IR = A A T e S A
PR XA OB AT AR HEAL IS, SR R K PG I 25 2
SET AT RIE AR LI 1, S5 R, AR
BITE 120 WF,53 AR a) LUK 350k 4 R 6 AN J5HE,
o5 T KBE R 101,417 .651 418 628,206 ,1060 .
307 350,753 412 842 1869 1768 , = Hisk [ fm g )~
IRV AR AR M X 5 I R BE S AR 247 1666
1162 1363 248 959 308 1767, EFK [ 1175 I FE .
TG 2 A b b IX 5 55 T2 S Al 102,845
309,857 855,205, =%k { B M IR A B AL X
IV REE R UE 631,103 415,523,525 630,846,
204 844 856 416,741 739, T E Sk A KR
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Tab.6 Canonical correlation analysis of growth traits and climatic factors
A AR 18 2 A
MIBEL T
0.536 0.255
0.150 0.127
0.247 0.450
AR T 14 2 A
A FER
MR ARR
0.603 0.641
0.261 0.609
-0.061 0.079

S VIZEHBEALEE 413,629 843 Fip

LIBIRY SPREN

RIS
0.687
-0.645
-0.008

Az
0.622
-0.548
-0.121

R P i
0.905

-0.200

-0.022

F I ek e
0.890

-0.113

-0.179

0. 839 ( 45— duFI A% & P <0.000 1)

52
0.681 (5 —HLRAR & | 0.003 3)
0.048 6)

P
0.572 (4 =ML RIASHE, P =

N

N

LSEEPRES WA K
B R i
-0.420 0.401

0.645 0.528

0.385 0.145

s
0.652
0.597
0.082

IR
Pl
0.724
0.528
0.120

1
A%
-0.233
0.372
—0.488

H i
e
-0.239
0.370
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0. 839 ( 45— LA P <0.000 1)
0.681 (45 — A P = 0.003 3)
0.572 (45 =M P =0.048 6)

101

417,
651
418
028

206
1060 J

307
350
753
412
842
1869 :_I
—_—

1768

247
1666
1162
1363

248

959
308

1767 =
102
845 I
309
855
205

631
103

415
525
846

204

844 I I_
856

I—

0.69

1.08 1.48

1.87

Coeffteient

Bl S3AMERERESTER

Fig.1 Cluster analysis of 53 provenances
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B FRAE 6 AR A BRI 22 55, Horr,
e A AR AE AR ] 1) 22 S fe Ko BRI 7 2547
BT 25 AE 5] 194 22 5338 (3 (P < 0.05) /K
A, HAy S A PR A7 o U ) 25 5 2 ik B AR
(P <0.01) /Ko A4 5 2% U e i A i I e M ek
(0T 10, iR 5 40% LI, 1B a3k s R A A
3 AMPEARTE R ] 1925 5 S R , T AR T8 &2 1A
29.92% .

BRI R A AR | DR K TR 5 SRl 5 4 2
TP SE e i A O, HOR e S 4 R R I A
XK, RUERA SRR, Ve AR, AR K AR g
MR AR . R S R SRR 70 A R Y R A%
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