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Studies on Growth Characteristics of Magnolia officinalis
Seedlings and Provenance Selection

.1 . qe 1% . 1 1 + 2
YU Hua-hui', YANG Zhi-ling , TAN Zi-feng , YANG Xu', SHU Xiao
(1. Research Institute of Subtropicd Forestry, Chinese Academy of Forestry, Fuyang 311400, China;

2. Yunnan Agriculturd University, Kunming 650201, China)

Abstract: The morphological traits, such as seedling height and basal diameter of 1-year-old seedlings of 18
provenances of Magnolia officindlis, were measured from June to October, 2008, and the genetic variation, growth
rhythm and their relationships with environmental factors were studied. The results showed the extremely
significant differences in seedling height and basal diameter among the 18 provenances, and also a significant
correlation each other. For all of the provenances, the growth of seedlings was slower from June to July and after
September, and more rapid from July to September. Furthermore, the environmental and geographical factors
significantly affected on genetic variation of the Magnolia officinalis provenances, and the latter was more
dominant. Moreover, the 18 provenances of Magnolia officinadlis could be divided into 5 groups according to the
two dimentional Non-matric Multidimensional Scaling in seedling height and basal diameter, and 3 superior
provenances were screened out based on the merits of seedling growth, such as Daoxian, Sangzhi and Anhua.
Key words: Magnolia officindlis; Provenance test; Genetic variation; Non-matric multidimensional scaling
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2007 4£9 A FTAE 11 A Ldd), X BERER
SRMRFN AN AR S B A g 220 |, Yo B AR 3 0 X
AREWN 8 BMENFPERFPH. REE—B
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Table 1 Geographic position and ecology factors of Magnolia officinalis provenances

- &E SE ¥R m) FRBE(C)  AFREK(mm) 4 HR(h) TR
Location Longitude Latitude Aitude Annual Annual Annual Frost-free
(E) (N) temperature precipitation Sunshine days per year
¥IRETLAE TH 24°97' 111°79’ 920 18.1 1513 1366 308
ZHIE L HS 31°38’ 116°32’ 1100 127 1329 1536 220
WE %1k AH 28°38’ 111°02’ 1050 165 1706 1336 275
BHLFI L 30°03' 108°21 1082 13.9 1350 1464 232
FMITK xS 28°33’ 106°02’ 1297 136 1142 1184 248
BLE% IS 30°05’ 109°07’ 1558 13.6 1359 1400 260
flipiA- 9 ve) 28°10’ 119°13’ 1098 175 1320 1881 263
WEEE GZ 27°54" 117°34’ 325 17.5 1878 1952 271
¥vAasiE oF 30°27’ 110°23’ 1553 15.8 1473 1392 260
LYl QS 30°62' 116°53’ 600 163 1337 1235 242
LFigA%: TG 28°53' 114°37 1208 162 1773 1497 265
YL AL LUS 29°41’ 115°97 1280 16.1 1917 1330 253
WiEEE DX 25°52' 111°57' 850 186 1503 1600 309
FF B LSH 25°78' 110°02’ 1320 18.1 1950 1544 317
IRk RS 25°07’ 109°24’ 958 206 2194 1380 320
¥WILERIE XDP  30°02° 111°06 1270 13.1 1588 1523 248
BBt 1Y 27°71’ 109°96’ 1085 176 1485 1354 304
WIR R SZ 29°38’ 110°16’ 1280 148 1310 1320 260

JH: Jianghua, Hunan; HS: Huoshan, Anhui; AH: Anhua, Hunan; LC: Lichuan, Hunan; XS: Xishui, Guizhou; JS: Jianshi, Hubei;
LQ: Longquan, Sichuan; GZ: Guangze, Fujian; HF: Hefeng, Hubei; QS: Qianshan, Anhui; TG: Tonggu, Jiangxi; LUS: Lushan, Jiangxi;
DX: Daoxian, Hunan; LSH: Longsheng, Guangxi; RS: Rongshui, Guangxi; XDP: Xiangdangping, Hunan; HJ: Hongjiang, Hunan; SZ:
Sangzhi, Hunan. % \El[fl. The same as following Tables and Figures.
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2007 4 12 A 10 H #78EM S, BAER
A% MR EBRHBEREMNIESE 0.5 h, 1M
EAREITEE, EEARE, AR S
EREIR, KTE L —BafE.o . HES
H.AFRTERE—RHENAEL BEZL—Z
FEE,
1.4 BB 5 HPEE

HH [l 56 R SE 2 BE L3, PR IR BEHLHES,
BHEGEMHER, BB AR H A RTHEE
B, R AR R, g KRS, B A AE SR
T 35 BREARGE—RIE&ATE 2008 426 H 27 H,
DEEH 27 HEE), MREERNVEER, SEE
FRERHTEE, BAMNTHRBRLR, AR GER
IR k2% Bl BT, LAB T R tn . BE

SN W AR BR A AL

1.5 Y\

HEAESERERNEN K FHE . ZR R
(CV =sly x100% , Hetp s prifEz,y A FHMH);
R B R 77 22 73BT (ANOVA-test) i I 8] ¥ =7 3L
1222 5% ; Pearson Ky 370 b7 B s AT AR RO HH S 1 5 1
AHRZAT B T A B 3 AR A K ) R RK R BE
BT & 5 IS (Hierarchical Cluster) X —ZEJE B &
2 245 FR B HEFF (Non-matric Multidimensional Scaling,
MDS)Z T Fh IR B AR KRB E 575 F B4 4tk
EZ55FEEHnE SR FRBX R,

3K F #E AR Kolmogorov-Smimov test 1 35 535
B IEAS MG , X T AR IEZR 4070 B 84 , BB
BT

Fries B ) 805 AL 3 K 2 4k o 1T ¥ A A
SPSS11.5 #1 Excel H#17,P<0.05 Y EZ R B E,
P<OO0LNEFKBE,P>005 AEFARE,
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£2 EATRAMENES HWELHERTRAN
Table 2 Average height and basal diameter and coefficient of variation of different provenances

-~ HF Height (cm) 142 Basal diameter (mm)
Provenances M SE SD o ERAR M+ SE SD o SRR
Range CV (%) Range CV (%)
TL4E TH 18.83 £0.9637 12.749 1.71~43.5 67.71 462 £0.1190 1.5742 191~8.74 34.07
&l Bs 10.41 £0.5201 6.8802 1.02~27.50 66.09 4.14 £0.1130 1.4943 1.83~742 36.09
Z4b AH 18.66 £0.9750  12.8976 3.00~43.81 69.12 472 £0.1454 1.9241 1.17~8.81 40.76
)il LC 15.32 £0.7551 9.8747 2.41~39.54 64.46 4.18 £0.0938 12261 2.02~6.85 29.33
3K XS 11.72 £0.6123 79123 3.02~30.92 67.51 4.17 £0.1041 1.3453 2.13~8.96 3226
B 1S 825 +0.3246 42688 221~17.70 51.74 4.02 £0.0963 1.2660 1.35~6.95 31.49
R 1Q 1520 £0.8351  11.0473 2.52~39.20 72.68 4.61 £0.1209 1.5997 1.98~7.85 34.70
He¥#E Gz 14.56 £0.7803 103226 2.00~38.01 70.90 452 £0.1157 1.5303 2.28~7.80 33.86
#i% HF 18.28 £0.6798 8.9928 3.64~45.50 49.19 4.84 £0.1219 1.6124 1.45~8.76 33.31
¥l Qs 10.78 £0.5809 7.5518 2.02~37.51 70.05 470 £0.1252 1.6273 1.99~8.83 34.62
%k TG 12.15 £0.7017 9.2828 2.33~3831 76.40 438 £0.1193 1.5781 1.49~7.58 36.03
Jail LUS 7.81 £0.2859 3.7815 2.02~14.54 48.42 4.48 £0.1238 1.6372 1.93~798 36.54
HE DX 2440 £1.1615 152774 3.11~52.52 62.61 467 £0.1180 1.5524 2.01~895 33.24
JBME LSH 18.59 £0.8356  10.9902 3.60~45.50 59.12 463 £0.1277 1.6794 1.34~795 36.27
Bk RS 17.57 £1.0016  13.0971 3.02~49.31 74.54 448 £0.1397 1.8268 1.35~947 40.78
FHPF XDP 15.00 £0.7164 9.4225 2.00~35.81 62.82 4.58 £0.1261 1.6592 2.06~821 36.23
YT | 18.18 £0.9187 12.153 3.30~60.31 66.85 424 £0.0862 1.1405 2.13~728 26.90
RM Sz 19.94 +£1.0943 14.476 2.03~49.72 72.60 443 £0.1112 1.4711 1.92~8.73 3321
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FEEFGER2), o, MR = P EZE T AR
BR, HHRAR LK RE BFR24.40 cm), &4
FRERIEFPIR(8 25 cm), BIE M2 2.96 A5 AR
TR PHER S8R, R PAE 4 mm B4, &
B S I T YR (4.84 mm), Bl [F N B IR FH IR
(4.02 mm), FHE 2 0.82 mm,

HER2 TUEH, FMHENE S ETR R
BoFAEER FHAARERABRTHRERR
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AR IR A 27.98% ; R IR ) L2728 5 REE LI
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SHEAN 18 MR E & RN ITRER Y
ZAMEE3), TUEHARMRNERBEEER
(Fursoy = 30.792, P<0.015 Fyy50 = 3.885, P <
0.01), RHMBEEENH R MR EREE, A
BERE , PR AR B 308 8 5 R X
BN, SRR TTRRE /D, B 7R RN B AR P
TR R L DL R E P IR B R BB

B A0 AR B {E HE1T Pearson #H 2% M IS
(& 3)FW, 18 MFPIRH R AR BE 2 B EIE
HHE(R =0.536,P <0.05), LIS FIRNEESH
BREAR R AN, B E 2R HFE B
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Table 3 ANOVA analysis of height and diameter and Pearson test between different provenances

EZR]R BHE SEHF b2y F P Pearson #5536
Source df SS MS Pearson test
HE 4R 17 58048.021 3414.589 30.792 0.000"™
Height Intergroup
AW 3102 343988.573 110.893
Intragroup
Bt Total 3119 402036 595 R=0508,
] G| 17 159.427 9378 3.885 oooo™ 718
Basal Intergroup P=0.031
diameter AW 3102 7488.568 2414
Intragroup
BT Total 3119 7647.995

** . P<0.01, %[, The same as following tables.
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Fig. 1 Cluster of height growth by Euclidean distance
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Fig. 2 Month growth curve of seedling height of four

represented provenances

F4 B MWESREETEOREX I
Table 4 Partial correlation analysis between seedling height, diameter and environmental factors

FRE AEREK FERE T
E2Y; 4 HE iR
Annual Annual Annual Frost-free day
Longitude Latitude Altitude

temperature precipitation sunshine per year
HE Height R -0.552 -0.533 -0.027 0362 -0.603 0.063 0.587
P 0.022* 0.028* 0918 0.154 0.818 0.809 0.013*
iz R 0.018 0.525 -0.200 0.342 0.304 0.098 0.021
Basal diameter P 0.947 0.031* 0.443 0.180 0.236 0.708 0935

2.4 AEMEREFRBFHERS S0

&G EIRVEIRES 7 B SEE T AT
FEBI5HT(ER 5)e FTLLEH, BT 3 A F B i
T8 540 B8 48.18% ,27.49% #19.58% , R E 5
BRZ K 85.26% , BHAHT 3 M ERAEACLET T2
WIEREANER. £1 TR AHEREN

RAFRE 2B MG, WX LR E R
JEAMEARRER HRE R 85 2 o+
TEERAREE . H RAEG 3 E oA
BERHRBEIR A REK, TR BT R B
MBEIUHERZ —. BHRE, EAFIRZ
1 B B A B, R IR R FK S

x5 BEIRSBETFERATE
Table 5 The index load of principal component factors

— O B F Factors

n RIT DL

ERSr  FEE B =R T 7B

Variance Cumulative B - - & K F il

Component Value Annual Annual Annual  Frost-free day

(%) (%) Longitude  Latitude Altitude L .
temperature precipitation  sunshine per year

1 3372 48.178 48.178 -0.902 0.115 -0.478 0.949 0.718 0342 0.886
2 1.925 27494 75.672 0.273 0.903 -0.602 -0.032 -0.017 0.719 -0.393
3 0.671 9.583 85.255 0.141 0.110 0.542 -0.072 0.522 0259 -0.024
4 0.568 8.120 93.375 -0.206 -0.150 0222 -0.076 -0.404 0516 0.140
5 0329 4.703 98.078 0.004 0357 0.255 0218 -0219 -0.173 0.107
6 0.087 1.246 99.325 0.209 -0.096 -0.013 0.171 -0.026 0.057 0.034

2.5 ER#MEMTIHIE

PUBANE & R A SR A HHE , AR T TR ) Rk
REE B R0 SPSS11.5 S HITHRIEE R L
YERREE (MDS) HEFF B9 — 4B HE R 27 (B 3)(S H R

0.01805,5 <0.05 HiHARIEYI Bk 4F), HIE 3 WL
B ERARE A ROR DL IR, 18 AN RAMeS PR
05 K, BEAVAE (VRS H I —K, 8
s JPLEL K BB —R ), I B
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Fig. 3 The two-dimentional MDS ordinal configuration of the different provenances
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