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Abstract

In order to understand the differences and regularity of Toona sinensis germplasm resources in var-
ious distribution areas in Shandong Province, field surveys and collections of them were conducted,
and WinSEEDLE was used to scan and determine the Toona sinensis phenotype with statistic analysis.
The results showed that the phenotypic characteristics of Toona sinensis fruits in the main distribution
areas of Shandong were significantly different among provenances. The average variation coefficients
of seed kernel length and capsule length were 13.5% and 12.6%, and the average variation coefficients
of seed kernel width and capsule width were 11.4% and 11.7%, respectively. Capsule length and
width, kernel length and seed width of Toona sinensis are important reasons for the diversity of their
phenotypic traits. The variation of Toona sinensis kernels was higher than that of capsule. The cluster
analysis divided 11 populations in Shandong Province into five broad categories. Correlation analy-
sis with germination test showed that its germination rate and germination potential were nega-
tively correlated with capsule length, with correlation coefficients of 0.736 and 0.694, respectively.
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1. 518

7 #&(Toona sinensis Roam) J5 ™= T-H1 [H, XA &ER T R, EEF%, CHNREZ A4 5%[L],
A R, REARHDIE R, MRS MRS, B R EREOAR” MEE2]. FHEIENEEIH, 7
i)z, B, EOoBIE, TIFE pH 5.5~8.0 MR HEMEE IR A K [3]. JRIEF G A s A HiRZ E i
BXK[A] [5], BIRITAMNEATE, FFEEERE. EEH B S6]. B, KREHEHETTRES TEY
WSS [7] [8] [9]- Wl OREE[10] [11]. A7 2530 g3 45 J7 H1[12] [13], DEWAGTT R T R AL 5 [14] [15],
St Ll 2R A8 oA B R TR BRI R A 2 e e e e o AT DAL R AR X B AR, b fhse
REARIAI ) ZE R, DI H AR SRR RS . WA RIS % .

2. M5 7E
21 WREBBIHRRARERERE
P AR MR RN A A 25 R, B RS A A . A LR B A X 11 AT
HEATRAE, JRUCSE R IR 233 4. RAEMS B ILE 1o
2.2. BEMSERIMERNE

MAERD BB BEALIE ) 30 R i, A /R334 R St (I 5= K WInSEEDLE)X H 474
FESE o WEFIRAC FTREEME) . MK EMEM ), BRI FTE. A% SRR
PO AP DA R s B, IR R FAC ST AT RCHE, - B A8 I 22 - A 220 15 (IR 15°C,
MSE 15%) TR EAHE, Ao REHLL L 100 K, 4 RESE, HETRFPIRE, FiHF 0.01, 5 THH.
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Table 1. County level planning schedule

*= 1 BEFRMARI—ER

KM T BEMT AN ZJEIE BHim K Emm FERRIEC e

E M BZ 16 37°24' 117°52' 11.4 816 135 i

fEIH DZ 15 36°55' 116°02' 22.7 832.7 14 o

RES HZ 13 36°52' 117°10° 50.8 509.1 15.2 W+

g IN 25 37°01' 117°03' 157.8 736 14.8 K3

BT NI 28 35°34' 116°52' 452 5425 15.1 Ht. Wt
H3 LC 18 36°14' 116°16' 34 954.2 13.7 W+

&I LY 15 34°50' 118°14' 86.5 861.7 14.2 P N - e N
H QD 26 36°59" 119°48' 772 582.6 12.8 kR, Wt
B TA 28 36°07" 117°19' 134 663.4 13.6 gL, Wt
Ha YT 30 37°01' 119°45' 47.8 800 125 KR, A+
I 1 ZB 19 36°51' 117°56' 345 709.3 135 K, W\t Wit

2.3. KA

Iy B 11 TR e B R T, AT, RS BRI EDE IR SR A (UM £ LGZ-380Y)
5CHATRE, RHPMBE I NER. BRG - WERFHIMKER, HERFL

2.4. BEGAT BRI

KA Excel2007 BEATHUE Gi it 5638, SRA] SPSS18.0 HEAT 5 2200 Ty ST MR HT A Z E LL
Beortr.

3. RS54
3.1 REMRERMSH

X Fr R IR 22 S F AR B, SR K AE 22.1~29.6 mm 2 (8], HEFIF MG B AR N QD
IJN. DZ. ZB. LY. LC. YT. BZ. HZ. INI. TA, BEKHFHRIMT HZ. INI. TA ZLERE VAR,
ZB. LY. LC. YT. BZ. HZ. INI. TAX 8 MihifizZRARE, H545 QD IN. DZiX 3 Hiri &
B3, WRWEL 8.9~13.4cm 21, MEIIKMK A QDL BZ. YT, LY. JN. DZ. LC. ZB. HZ. TA.
INI, AR —FF, BB A T ILARVER 8 HZ. TAL INI 355 QD X 3 5 98 2 il W 3%
5Bz, YT. LY 2% &%, 5N, DZ. LC. ZB ZRAEH. FiFKETE 14.0~17.5 mm Z[&], M5
KA I ING DZ. LY. LC. ZB. QD. INI. HZ. BZ. YT. TA, TA 5JN. DZ. LY 7K Z R 5%,
SHAM T R TR ERAREE . M7 ELE 45~55 mm 28, MAEFHKAKZCN LY. JN. QD. DZ.
BZ. HZ. YT. LC. NI, TA, ZB, ZB 5 LY. INM TR EFWEE, 5 QD. DZ. BZM TR ERE
#, H5HZ, YT, LC. INI. TAF TR ZRAEE . KT 5.3~6.7 mm Z 8], MK EHKAKI Y LY
LC. ZB. JN. DZ. BZ. QD. HZ. JNI. TA. YT, YT 5 LY. LC M- K#RE¥, SHAR{ Kz
FARE. MCEELE 3.6~4.0 mm ZF], FHMERARE. TRETE 8.4~11.9 2, M/NEIKKKA
DZ. BZ. JN. LC. LY. JNI. ZB. YT. QD. TA. HZ, HZ #iIX () TR EH K, 5 DZ. BZ. JN. LC.
LY. NI ZRME3E, 5 ZB X EREE, 5 YT, QD. TAMKX ZRAEE . RS RELE 2.
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Table 2. Analysis on the differences of phenotypic characters of Toona sinensis

=2 WREENHXEBEMIREMRER O

HhX
QD
IN
DZ
zB
LY
LC
YT
BZ
HZ
NI
TA

R
22.1b A
225bA
22.7aA
237aA
242aA
245aA
249aA
255aA
255aA
282aA
29.6a A

H X
QD
BZ
YT
LY
IN
DZ
LC
zB
HZ
TA
NI

R
89cB
10.6 bc AB
10.7 bc AB
10.8 bc AB
11.2 abcAB
11.7 ab AB
11.7 ab AB
12.2ab AB
12.7ab A
133aA
134aA

Ha X
N
Dz
LY
LC
ZB
QD
NI
HZ
BZ
YT
TA

TUNES
140b A
142b A
143b A
145ab A
14.6ab A
14.7ab A
14.8ab A
14.9ab A
15.6ab A
16.3ab A
175aA

HiX
LY
IN
QD
DZ
BZ
HZ
YT
LC
NI
TA
ZB

iy 58
45cB
45¢cB
4.6 c AB
4.7 bc AB
4.7 bc AB
5.0 abc AB
5.1 abc AB
5.1 abc AB
5.4 ab AB
5.4 ab AB
55aA

Hh X
LY
LC
ZB
IN
DZ
BZ
QD
HZ
NI
TA
YT

K

53CcA

5.6 bc A
5.7 abc A
5.7 abc A
5.8abc A
5.9 abc A
59abc A
6.2 abc A
6.3 abc A
6.6ab A
6.7aA

HhX
LY
IN
QD
LC
DZ
BZ
HZ
ZB
TA
INI
YT

A~ 58
36aA
36aA
36aA
36aA
36aA
36aA
38aA
39aA
39aA
39aA
40aA

Hh X
DZ
BZ
IN
LC
LY
INI
ZB
YT
QD
TA
HZ

THIE
84cB
84cB
86¢cB
9.1bcB
9.2bcB
9.5hc B
9.7 bc AB
10.5ab AB
10.6 ab AB
10.6 ab AB
11.9aA

e NFFRALER 0.05 KT RF: KRS TR 0.01 KT 83,

32. REMRERSH

R EENA X FHERMIRE R AR E 3. FHE 11 DEHER & R AR 7 R 506 2
7.7%~19.2%, JNI £ LY PI/NEERRIAR R REUR K, 200008 14.9%. 14.4%, RPHERMZFEPER T
MM LC A1IN PINEER R AS 3 R B, 0908 9.4%. 9.7%, RUIHEXMMRA SR E . & 1141
TEAR IR 2 B MR AR S 228 K 2 /INEIHEZIRUS ONE > LY > TA=ZB>HZ>QD>BZ>DZ=YT>JIN> LC,
RN AR T X F R SRS RS . WEE 6 MREMIRIERZEE, MK, HERKHP
B8 5 25007 0108 13.5%. 12.6%, P37 S R A 5 T 9 A P38 S R 4G P SE A
T 11 5 RE N 11.4%. 11.7%, —FHAHZEER RAFHEMCRE R T B R R,

Table 3. Variation coefficient of phenotypic traits of Toona sinensis in main distribution areas

# 3 WREESHRXEBRREMERESFRZE(%)

N WRK i S [IERIS b8 =K A5 Ty
IN 85 8 8.8 10.4 11.9 10.8 9.7
HZ 17.4 11.9 13.0 9.9 14.6 11.3 13.0
NI 19.2 16.7 153 145 11.7 11.8 14.9
TA 12.2 9.3 145 12.8 16.4 13.4 13.1
LY 14.6 153 13.1 15.4 15 13.0 14.4
QD 14.1 11.4 11.1 10.2 16.9 11.3 125
YT 11.9 125 10.0 8.9 12.0 9.2 10.7
LC 7.7 6.4 7.7 10.2 11.2 13.0 9.4
DZ 10.0 11.9 9.3 121 115 9.2 10.7
BZ 132 85 152 11.2 11.9 9.1 115
ZB 9.6 16.7 11.8 125 15.7 12.2 13.1
45 12.6 11.7 118 116 135 11.3 121
“HORAE 0.05 KT AIRIER #; TRIRAE 0.01 AT MR E (R H).
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3.3. REMERKMEXRME 4

FIH] SPSS 18.0 X & #s 6 AR AR BEAT Pearson HHCHE/HT[16], SR 4. WRFR, AR
R G T 9E R IR, AR RECY 0.61; 3R TE 5 M 798 A58 2 IEASCE, #R R %0510 0.72,
0.71; PP REMIKEIEMI, MRRE 0.70; Fh 75 SF0M- % BT FH IEMHR, KRN 0.78;
TR SO RIEMIG, TS MASE R RIEANE, XA 079, 0.57. WESMZRAMER
AR EH=RINIDY S Ea

Table 4. Correlation analysis of phenotypic traits of Toona sinensis in main distribution areas

=4 WREENHXEBEREMERAXMES T

ET R K Wi v RIS FhF 5 iz Y

HiR T 0.246

ok 0.543 —0.032

FhF 5 0.605" 0.724 0.505

-k 0.217 0.184 0.702 0.476

FipA= e 0.249 0.705 0.471 0.784™ 0.665"

THiE -0.183 0.194 0.384 0.421 0.793™ 0.574
i -0.205 0.488 -0.126 0.313 -0.061 0.022

3.4. REMRSESE FEIMEXMESH

XFLZR EZAG X 11 D EERAR R BR 53 AR SR AT, 85 Rn3E 5 PR &
PR TG Sk R RO, MR AREON 0.79, RUIHHR TG L REHF A = M A2 s M 541
PR IEM RN, MR ARHN 0.68, RUIM 7K FEH-F 4TI =i A2 K

Table 5. Correlation analysis between phenotypic characters and ecological factors

F 5 BRREMREESETFEBNEXES T

AR %N ZIEIE R E M A fE K B /mm SRS IRITC
WK 0.228 -0.451 —0.458 0.147 0.391
PR 0.282 0.049 -0.791" 0.393 -0.260
LIS 0.300 -0.442 -0.263 -0.360 0.678"
¥ 5 0.099 —0.466 -0.083 0.270 0.317
Fhi- K 0.458 -0.122 -0.173 -0.168 0.129
Fi= 98 0.147 -0.040 —0.552 0.051 0.184
TFRiE 0.108 -0.247 -0.060 0.106 0.037

35 REMKBAST

8] SPSS 18.0 Guit AT A M. 377 sk B2 W) - ¥ 7442275 (Between-Groups Linkage), &
HAMER A Euclidean B, XTIIARFEE /X 11 MEEAF SRR BT R 00, 85 R ILA 1.
BT WL 11 ANEATE BIE Y 10 B, ATRASr A 5 R3K. B —2K44E LC. LY. ZB. DZ. N JEE&uR, BZ.
YT EA—3, INL I TA R RN—, QD HZ % —35. INI. TA. QD FhRMER L, 1 LC 5 LY,
DZ 5 N SR AL R o BB S Rl (A AR AR B S . SR T2 8] RIS SE A A O
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Figure 1. Cluster analysis of Toona sinensis phenotypic traits

1. BRREMPRERLST

3.6. KZFLh

3.6.1. RFH. KFRMREMRIMERMNE

KR RFHMILRMIR R E 6. ZRRY], BRI RS H R K EREZE UK,
KEHGHRKELZ MG, BRI ZE RN ZE AR, B2 REF AR BERR
KILEL AR R

Table 6. Correlation between germination potential, germination rate and phenotypic traits

6. BEMRFYE . REFRMARBIPRIBEXME

Bl PSS o L o FSRIS Fh7-58 R T 5 THiE
RAHHR -0.736" -0.449 -0.400 -0.407 -0.136 -0.286 0.322
R -0.694" 0.187 -0.580 -0.074 -0.206 0.061 0.347

3.6.2. REFH . R RMubEETFHHEXME

KEFFR RFH SIS TR A 7. S5 RRW, EHEIRE R 5K 0 RIH — 1A
KIYE, XATRESARENA K. RFR, RFFBSEE. GRERRIARNE, UEFHE L RHXE T
EAEXI, GAEAREHEETRRBITER T

Table 7. Correlation between germination potential, germination rate and geographical factors

7. BENRFYE. REFRMEETORXME

izt 2 7 R E
K -0.563 0.044 0.567
R -0.413 0.127 0.033
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4. VWHig

WY RAE R AL R BRI, IR R IR TIE R 04, R T S X T
B T B R . ASEIet LR E B X 11 MR R I, FHEHRK S, MK,
A SR TR A AR AR FIRR S 2 Sk RN 25 7 P 2 S PR B DR 71 /5 3 I T A, R
K E AR IUIO[L7]. MBRAMTE, BisK. MOKFHERE R R0k, BRI R,
INI R LC BEARAS 7 RHR A, PN KA 2 RV R e, BT BCE B (08 57, AR Ak B2 ik
R —E TR AL . M SR A SR T IO TR, AR, M. KR
IR EIR 2 REME R R 2, WRSERE . FhT 95 R SRR RN TSN, TR B B AR P R
FHRETIAS K. Fhsls SALERE . MK 2 B AR S A R U U, XTS5 1L 7R 48 P -1 717 D £
Gk UG 0o, BRI WBRAHIE, LC 5 LY. BZ 5 YT %%, (A
Seh i, AR THARE A S, X AR (UM LS RS R ZB. DZ. IN i, MR
HA B, WAL TERAIIERE; QDL HZ. INI A TA X 4 MK S 2, B0 4 MK B
PR, AT B R AR E . RSO E, KRR, RUEBEWREKE
BERMIN, 5 F AR AR R T AR S T T — AR Z T

ELmEB
WARE R RF TRIE  CHRAR i TR SR 3 55 HE S ) (2019LZGC018).
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[11 ®H1C, R FHENEDS R & RR AR #olRHH &, 2005, 19(3): 3-6.

[21 5. PEEERVRD]: 08 mat: B aihhlk K%, 2005.

[8]1 REM, KB, 4, & FHEEDZRELE AN, J651E2Z, 2012(15): 57-58.
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