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Difference analysis of seed quality of Toona sinensis from different provenances and fine individual
LIANG You-wang', PENG Fang-ren', CHEN De-ping’ (1. College of Forest Resources and
Environment, Nanjing Forestry University, Nanjing 210037, China; 2. Forestry Bureau of Hai’ an
County, Hai'an 226600, China), J. Plant Resour. & Environ. 2006, 15(4) . 42 - 47

Abstract: The seeds of Toona sinensis Roem. from 14 locations distributed in 13 provinces were studied
to analyze variations of sowing quality and nutrient ingredient contents. The results showed that there were
remarkable difference among seed length (6.07 - 8.22 mm), width (3.68 —4.65 mm), 1 000-grain
weight (7.86 —15.37 g) and germination rate (36.00% - 96.00% ) of 14 provenances. Based on
sowing quality and field germination rate, 4 provenances collécted from Xingtai of Hebei, Chongyi of
Jiangxi, Jiulianshan of Jiangxi and Dongkou of Hu'nan were better than others. While No. 5 individual
was the best one among five individuals of Jiulianshan in Jiangxi. The contents of protein, soluble sugar,
starch, free amino acids and crude fat in seeds varied 12.514 —97.150 mg - g~', 0.048 - 0. 084
mg-g™', 0.576% —1.410%, 1.545 —3.226 mg - g~ and 26. 407% - 38. 158% respectively,
which showed significant difference in seed quality from different provenances.

Key words: Toona sinensis Roem. ; seed quality; nutrient ingredient content; provenance; individual

F#s (Toona sinensis Roem. ) 29 H 44 2 &
AR FEBR T % L =R P EE LA
(Chinese mahogany) Z 8K, R EARK K WS
SEMBMZ . HHEl, HH KB RAILKF HE
&, EASh T R R BTIE B4 7R 2R
T MHS T aEARE T E, I HAESHREY
AR RGBS ST A OAREHEY H
R WA KT HE & R IR A IR R i B B TR A
SRERTHNPTME, 1EEL 14 M HKE
WA RPN A, il LA [ = i 7
TRLE R R ANATE S S 4% P 5 TR AR BB R
IrERMESR, NERBER R A7 A

TR PRI e
L R R

1.1 ##
LRATHEMTRETEFERIAX 13 4

B (X)H 14 =41, T2004 411 A2 12 ARSE

RO BB 1 TP 52 SCRUUE LD B V55 B

B 2005 -11 -20
EEWH: LHERY = TEEHE (sx(2004)083 ) ML HE R

B 343 B ( BE2005368 )
fEEE S BAEAO979-) 5,7 HILRA L B+, LR R, TER
R FREFHARE S

-

Yq"‘«

a’U .



4

BHNES . FHEARF RSN R SRR T 6B 2E RS 43

S AN R TP AR L BN B
B AR E A L BE M 3 R e e T ETR & BT
BERE R VAN T6 9 A7 Hb B R W] 43 1) Eh 2% stb )
IRt BARAS FEVLERE 10 BRIEA KBS
STAE RS AR F AR AT R, SR A BERS AR B 30 m LA
b EBERESHREEA LR, HFTRE. B
W RV L L A SRR DX 43 IR 4R 5 BRI
K ERHE, RO 1 BES 5,
1.2 Hik
1.2.1 #FREFREEONET WS HENE
AK,AE 14 TR FEHLE R 3 SRR, & BEPLE
B 100 Rifp T, AR PR BE , LA 1) 5K 58
o5 B, P AR R R4 0 B R R R B
FRAEFEA B S 0T Motk 28 £ 1l 22 4 e DRI Ap -
BERNTE B IAREAEOR 60 B, RIS, FHAE MFEA S
T A R IR B SRR R IR RS
1.2.2 #FHRFAEHGE  BIECKRKRFP TR
IS HFLY (GB 2722—1999) By 5 %8 Fh ¥ 19 TRL
&AW Rk R TR E D R AR,
3KER  BEEMTHES ¢ M FAEIMEXR
FATTC Yefaik 3 WER , BEE 100 Bfh T K%
AL FHIE : JoH 40°CIRAKER 24 h, EFT4E
ZEACE G BIR, TR & IR E TSGR R A
REHE(25C, BFER 10 b) , HH3 NER, BE
£ 100 Bifh T, BRER LI R FRAE FH
1.2.3 #BHhARHUMNE BARSTERAEZIHR
BEMED BEE3 K, GEEMFHEO. 1 g
P R R SRR ek  ER3 K, 8
HEMFHEO. 1 g; iR AR S 2R e =ML
aEmE?  mHE3 R, BEEF THE0.05 g4
Feii & MR RERENED , EE 2 K, BEERH
FHE 2.0 g BRHEAGH & & H TRfh7E s, H
fih 4 A~E IR B R IR KRR DU E }
1.2.4 3AAFEE LR TILHAAEZE,
WERA B A4 320227 ~32°43 (K& 1200127 ~
120°53', AbFha e warIbg, &4 0K
H2176.4h, AEHHIR14. 6°C, E M N | <R
39.4°C , SFHm R ANSIR - 12°C  AF TR 222 d,
ENERE 1 021.9 mm,

40°CHE/KIZFRF 24 h J5, F 2005 4 3 A#%FFH
L HERR 1 m, ZRIEFP, 554 20 em, REIEE RN
30 om, FEFRAT AT R, IR K, RIS

LRI AR, B E 3 RERE, BN 2 &, B4
/AT 50 8, MY LB, R 1 ~2 eme WEKIL
AR UER SRR H R 25 b ) LA K 2Rl
FHEET HIAFE
1.3 BESHITE

A EXCEL #1 SPSS11. 0 $dia sk B AT 508
AL ERFIGIT o

2 HERFupA

2.1 ARAMEBEEEMFRRENERIW
2.1.1 RAMRERMNTFTREFRTEATHEEN L
Rt ARMEEHEMRTHRE . EEETHRE
WERRE 1, WFK 1R, 14 DEBERHEM K
BEASIE K 6. 07 ~8.22 mm, DIKIE T SN PR I
Fh I, 1175 B % A R B0 05 B 98 B AR R O
3.68 ~4.65 mm, 5B KR R B B U R R RD T,
B/ TR R F s RO SE U E B R B R
TRFENFF, B/ RN AT, T
B EASALIEE N 7.86 ~15.37 g, TR H B E KPR
RITLFR S SR MNTL A E R, HESIERE
B, i SRR E R PR R R AT RIE
TR E 22 AR B B K F (P <0.05),
2.1.2 FEMHBRARMTEAFRERTELENS
EFoH AEFEEEMFRIRIME2 Fr
No MFE2 LA, FF & FRE &N E BT
FELEE L IR O SRR & s SRR 5 R T B
Puge , H WAL BE M VLR R B )T P TR b,
W SRR TR TR O B S FD 1 19 R 2R 2R 5 0 e 7Y
RN R K R A S 60% , R FAIE TBER
FUEA MG & VLVE 52 30 LV Lk 1L R IL AR RS
2, BARE T R VAR A A BEM . At a R
FW  RRIFREIEEF FRORFR A FEEN
2RI B EAKF (P <0.01), HR2 EAIF
R F & R AT AR
—3, X AR A LA E F 1 2R 16 AR R AR R AL
B fp T & ZER A E , - RE7E & P PR K
R FIR SRR

RIESRR BFp T A R EREIE R Z—.
W2 W[, FFHEEBFRFRERBR, K
RN WA AR, FFRFRE ARG
WAL & BRI R R TN BARK A B LR



44 HYHRBESFHER

B15 %

1 RETRRAMENEERFRENEERTRELR"

Table 1 Comparison of length, width and 1 000-grain weight of seeds of Toona sinensis Roem. from different provenances'’

ik B2/ mm FLHE/mm KRR THHE g
Provenance Length Width Ratio of length to width 1 000-grain weight
T 4J" M Guangzhou, Guangdong 7.38 +0.39 4.59 £0.17 1.5775 8.19 £0.50
J P Hechi, Guangxi 7.03 £0.36 4.04 £0.18 1.733 1 8.97 +0.25
YLPE L% 1L Jiulianshan, Jiangxi 8.11+0.29 4.48 +0.16 1.522 0 13.19 +0.49
FRIMBTEEE Qianxi’nan, Guizhou 8.22 +0.50 4.65 £0.22 1.309 5 11.01 £0.35
YLPGSE X Chongyi, Jiangxi 7.36 £0.37 4.40 £0.22 1.628 3 15.37 £0.59
EEEIH Xiapu, Fujian 6.99 +0.33 4.28 £0.20 1.647 1 8.95 +0.31
g1 1T Dongkou, Hu'nan 7.14 £0.33 4.28 +0.18 1.899 2 13.99 +0.41
B P42 Ankang, Shaanxi 6.67 £0.29 3.74 £0.22 1.786 6 8.70 £0.22
PaJI1 776 Guangyuan, Sichuan 6.81 £0.26 4.17 £0.17 1.770 5 15.24 £0.55
WAL BEM Suizhou, Hubei 6.52 £0.46 4.15+0.26 1.6899 12.90 £0.43
{LF# E 5 Nanjing, Jiangsu 6.07 £0.21 4.40 £0.17 1.869 4 7.86 +0.17
M3 Lixin, Anhui 6.99 +£0.43 3.68+0.18 1.9359 10.84 +0.35
T EgPHiE Xixia, He'nan 6.46 +0.56 4.33+0.38 1.502 1 11.59 £0.21
WALHB 4 Xingtai, Hebei 7.07 +0.64 4.59 £0.47 1.438 0 14.70 +0.30
F 124.345 = % 88.656 * = 113.086 = 205.53 * *
Y. P<0.05; * x; P<0.01.
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Table 2 Comparison of seed quality among different provenances of Toona sinensis Roem. V)
PR REH/ % MFAEE /% REH/ % REFEM/d
Provenance Germination rate Seed viability Germination energy Germination time
HEEH Xiapu, Fujian 85.33 +3.06 88.00 £4.00 40.67 £4.16 19 +2.52
VLW 52 X Chongyi, Jiangxi 84.67 £3.06 90.67 £6.11 67.33 +4.16 11 +£1.53
J7Z&I M Guangzhou, Guangdong 91.00+1.00 86.67 £6.11 638.00 +2.83 13+£1.53
iE5#R O Dongkou, Hu’nan 95.33 +3.06 78.67 £2.31 70.00 +5.29 16 +2.00
PUJilJ I Guangyuan, Sichuan 72.67 +1.15 85.33 +2.31 41.33 £4.16 12+1.73
WALEEM Suizhou, Hubei 48.67 +8.08 46.00 +8.49 20.00 +3.46 17 +2.08
WGP Xixia, He'nan 36.00 £3.46 36.00 £5.66 27.33x1.15 17 £2.52
YLFE 5 Nanjing, Jiangsu 60.00 +8.00 89.33 +2.31 21.33 £3.06 21 £2.89
L4 Xingtai, Hebei 92.67 £4.16 96.00 +4.00 - 79.33 £8.33 13+2.52
S EVPERE Qianxi’nan, Guizhou 86.67 +4.62 88.67 £4.16 36.00 £4.00 12 +0.00
JPEh Hechi, Guangxi 60.00 +2.00 88.00 £4.00 27.33 £3.06 17 £1.53
VLVEFL# L Jiulianshan, Jiangxi 96.00 =3.46 90.67 +6.11 52.00 £3.46 11+1.73
e P2 B¢ Ankang, Shaanxi 85.33£5.03 85.33 £2.31 37.33+4.16 14 £1.53
LA Lixin, Anhui 84.00 £4.00 85.33 £3.06 37.33£2.83 14 £1.53
F 51.371 % = 58.000 * =* 64.141 % * 7.727 % =
D%, P<0.05; % %: P<0.01.
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Table 5 Comparison of seed quality of different individuals of Toona sinensis Roem. from Jiulianshan in Jiangxi!)

= % —_ s 1e .

Nerq K g BAG GRS MTAEAG (O oo
individual Length Width length to width rate Seed viability energy time

1 8.28 +0.49 4.35 £0.16 1.908 3 92.67 +6.11 80.00 +8.00 79.33 £6.11 12 +0.82

2 8.14 £0.42 4.40 £0.18 1.852 0 98.00 +£2.00 92.00 +4.00 82.67 £2.31 11 +0.47

3 8.04 £0.39 4.38 +0.15 1.836 5 98.67 +1.15 90.00 +6. 00 46.67 £6.11 11 £0.82

4 8.26 +0.40 4.55+0.19 1.8203 96.67 +1.15 94.00 +2.00 70.00 £5.29 11 £0.94

5 9.21£0.51 4.66 £0.25 1.971 5 88.00 £2.00 100.00 +0.00 56.67 £5.03 12 +0.94

F 67.503 * * 30.278 = =

18.816 = * 0.497 0.044 4.025 * 0.433

D%, P<0.05; * %= P<0.01.
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Table 6 Comparison of nutrient ingredient contents of seeds of different individuals of Toona sinensis Roem. from Jiulianshan in Jiangxi'!

WD BOBAR/me g TREMAR/mg- g WHARY  WRERMA R/ o BENER/%
No. of individual Content of protein ~ Content of soluble sugar ~ Content of starch Content of amino acid  Content of crude fat

1 23.570 +1.567 0.076 +0.005 0.699 +0.050 3.281 +0.243 31.695 £0.131
2 25.688 +0.910 0.064 +0.003 0.778 +£0.060 3.056 £0.182 31.532 +0. 168
3 26.836 £2.313 0.059 +0.005 0.689 +0.010 2.186°+0.292 33.013 +0.403
4 21.067 £2.621 0.063 +0.002 0.761 +£0.023 2.90410.011 32.677 £0.299
5 25.747 +2.451 0.067 +0.003 0.821 +0.148 3.324 +0.311 30.859 +0.203
F 0. 800 4.637 * 1.593 3.743 % 22.801 * *

D%, P<0.05; % *; P<0.01.

MEBEFANAE, TAEBESEERES . B
M1 S5k, % 0.076 mg - ¢~ s BARM N 3 Sk,
U #0.059 mg - g™' W RIS B M2, 186 ~
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Table 7 Result of field germination experiment of seeds of different
individuals of Toona sinensis Roem. from Jiulianshan in Jiangxi

MR BERER % Al HHHBAS

No. of : Field (MM - DD) (MM - DD)
Lo A, Date of Emergence date
individual ~ germination rate

emergence of euphylls
1 35.67+6.13 04 -15 04 -25
2 31.33x3.00 04 -15 04 -25
3 34.00 +£3.40 04 -18 04 -25
4 38.33+3.20 04 -18 04 -25
5 41.00+5.30 04 - 18 04 -25
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Table 3 Comparison of nutrient ingredient contents of seeds among different provenances of Toona sinensis Roem.

RHEAMARER (K 4), Hr LI & Fh i e F
FRERIRE, 3K 45. 67% ;T 1 P R0 K 2 R A
15,400 12.00% , Bi& 2S5 H# 3. 81 .

IR TRl 7 e 0 1 T D R EC A B B
WHRAZE R TLHJUE IS S IR
PO I ST AN LTS & AR IR 1 i R R, By
4 F 11 H b, B W RS A A (BP Bl &
PR, X L YR B A 1 37 I A 2 AR B A R O

1)

EER

P

e R

] T A
o alt/mg g Almg g DR g gt BIRER
Provenance Conten.t Content of starch Contt.ent of free erude fat
of protein soluble sugar amino acid
R EM Xiapu, Fujian 12.514 +2.567 0.054 +0.002 0.962 £0.112 2.181 +£0.127 34.239 +0.300
VI #42 X Chongyi, Jiangxi 93.191 +£9.634  0.062 £0.006 0.712 +0. 088 2.712 £0. 167 32.077 £0.513
I"ZR)" M Guangzhou, Guangdong 60.899 £10.555 0.048 £0.006 1.138 +0.062 2.058 +0.230 34.073 £0. 088
#iEgiEd O Dongkou, Hu’nan 58.574 +4.577 0.051 +0.006 0.858 +0.096 1.902 +0.203 32.329 +0.854
- PY)IfS 76 Guangyuan, Sichuan 53.453 +5.281 0.065 +0.003 0.821 0. 155 1.545 +0.167 30.614 +1.163
#4LBEM Suizhou, Hubei 67.663 +1.654  0.058 £0.001 0.731 +0.088 2.589 +0.126 36.421 +1.786
T FE Pz Xixia, He nan 45.144 +8.380  0.066 +0.009 0.644 £0.156 3.210 £0.037 36.550 +£0.239
JL.75B§ & Nanjing, Jiangsu 46.923 +7.160  0.049 +0.001 0.667 +0.034 3.131 £0.063 27.503 +0.226
WALIBE Xingtai, Hebei 41.807 £6.183 0.077 +0.004 0.688 +0.022 2.822 +0.405 30.555 +0.099
M BT ES Qianxi'nan, Guizhou 61.202 +5.404 0.063 +0.003 0.765 +0.050 2.598 +0.075 26.407 +0.490
J ¥ i Hechi, Guangxi 59.735 +£7.419 0.064 +0.008 0.968 +0.162 3.066 +£0.387 29.735 +0.728
YLPG Ui Ht Jiulianshan, Jiangxi 41.187 £10.834  0.062 £0.005 0.748 £0.036 3.143 +£0.182 31.492 £0.267
PR PYZ2ER Ankang, Shaanxi 34.024 +2.173 0.084 +0.003 1.410 £0.036 3.226 +0.226 27.097 +0. 158
LA Lixin, Anhui 97.150 £+0.816  0.056 £0.007 0.576 £0.004 2.920 +0.033 38.158 +1.417
F 3.31 =% 10.94 * * 16.43 = * 6.11 % * 43.07 * *

Dx.P<0.05; * *; P<0.01.
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Table 4 Result of field germination experiment of seeds of Toona sinensis Roem. from different provenances

R BRAER D FiF i+ H#(MM - DD) Eot i3 H (MM - DD)
Provenance Field germination rate Date of emergence Emergence date of euphylls
J"ZR) M Guangzhou, Guangdong 16.67 £2.49 04 -18 04 -25
J V47 s Hechi, Guangxi 22.33+1.50 04 -18 04 -25
YI.PG L L Jiulianshan, Jiangxi 35.67 +3.50 04 -11 04 -21
H MBSV Qianxi’nan, Guizhou 24.33 £2.49 04 -18 04 -25
T2 X Chongyi, Jiangxi 35.33 £2.26 04 - 11 04 22
R B Xiapu, Fujian 20.00 +£0.50 04 - 18 04 -25
HEg#H O Dongkou, Hu'nan 37.00 £2.94 04 -11 04 -22
BEPG 2B Ankang, Shaanxi 23.33 £2.50 04 -18 04 -22
P4JI])5G Guangyuan, Sichuan 41.67 +3.39 04 -11 04 -18
LB Suizhou, Hubei 12.67 £1.70 04 - 15 04 -24
JLFAE§ 5L Nanjing, Jiangsu 17.00 +£0.82 04 -15 04 -24
ZZBOH2E Lixin, Anhui 30.33£1.00 04-15 04 -22
W Eg Wk Xixia, He'nan 12.00 £1.25 04 -14 04 -21
Wit E Xingtai, Hebei 45.67 £5.50 04 -11 04 -21
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Table 5 Comparison of seed quality of different individuals of Toona sinensis Roem. from Jiulianshan in Jiangxi!)

= ” ki R D F R % Z 3 /d

individual length to width rate energy time

1 8.28 +0.49 4.35+0.16 1.908 3 92.67 £6.11 80.00 +8.00 79.33 £6.11 12 £0.82

2 8.14+£0.42 4.40 +0.18 1.8520 98.00 +2.00 92.00 £4.00 82.67 +2.31 11 £0.47

3 8.04 +0.39 4.38 £0.15 1.836 5 98.67 +1.15 90.00 +6.00 46.67 £6.11 11 £0.82

4 8.26 £0.40 4.55+0.19 1.8203 96.67 £1.15 94.00 +£2.00 70.00 £5.29 11 £0.94

5 9.21 +0.51 4.66 +0.25 1.9715 88.00 +2.00 100.00 £0.00 56.67 +5.03 12 +0.94

F 67.503 * * 30.278 * * 18.816 * = 0.497 4.025 % 0.433

0.044

D w.P<0.05; % %, P<0.01.
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Table 6 Comparison of nutrient ingredient contents of seeds of different individuals of Toona sinensis Roem. from Jiulianshan in Jiangxi)

ks BEHRAR/mg - g™ ATEYERSR/mg - g7! EMER/% WEEAEMSE/mg-g' HEREHSE/%
No. of individual Content of protein  Content of soluble sugar Content of starch Content of amino acid  Content of crude fat

1 23.570 +1.567 0.076 +£0.005 0.699 +0.050 3.281 £0.243 31.695 £0.131
2 25.688 +0.910 0.064 +0. 003 0.778 £0.060 3.056 +0.182 31.532 +£0.168
3 26.836 £2.313 0.059 +0.005 0.689 +0.010 2.186 +0.292 33.013 £0.403
4 21.067 +2.621 0.063 +0.002 0.761 +0.023 2.908 +0.01] 32.677 +0.299
5 25.747 £2.451 0.067 +0.003 0.821 0. 148 3.324 +0.311 30.859 +0.203
F 0. 800 4.637 * 1.593 3.743 = 22.801 * *

D, P<0.05; % *; P<0.0l.

MEBEFAHE, THEEESEESES, B
14 1 S5k, 3% 0.076 mg - g~ s BARM R 3 B4k,
L 40.059 mg - ™' VFESE IR A B N2 186 ~
3.324 mg - g~ NIA] BBR H] 22 Rk BB K E (P <
0.05), AEHkkEFFRHEN & RERBEE
B(P<0.01), B MK33.013% , K11 N
30.859% ,

2.2.3 BEAAXFRAGER oW FETILAL
FEINH S MEBAKM TN E R EREMAES
(R HEZERKK IS 545 153525;

F7T RETIEAAELNTELKEENFEELFLRER
Table 7 Result of field germination experiment of seeds of different
individuals of Toona sinensis Roem. from Jiulianshan in Jiangxi

My EE  AHEHEAY

S BERER %

No. of . Field (MM —DD) (MM -DD)
R A Date of Emergence date
individual  germination rate

emergence of euphylls
1 35.67 £6.13 04 -15 - 04 -25
2 31.33 +3.00 04-15 04 -25
3 34.00 £3.40 04-18 04 -25
4 38.33 £3.20 04-18 04 -25
5 41.00 £5.30 04 -18

04 -25

N

4\“.‘\“
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BATHES : FHEA R IEAIE RSB IO T B2 YA AT 47

1552 BRKRPMFEL4 AL HELE 3545
S SABRMFFES A 18 Hifito Brfy Bk
FEMBBNEI N4 H 25 Ho

3 itk

i ner e = I N G R e D 20 (L 2
Fh PR B FRS S R AERKES . TUA
TP A I S E NIRRT R 2 R W, AT
R TR R YE . NERE R RN R A F
SEAERAR AT LA ), T 870 o BB 1 ol I DAy T
LR G LV S SC VLV U L A R IR R 0 VL
JUE IFRIR A 5 A BBk, 5 S BB i 4l o
1o AL, FRl—Fh I Y & SRR B D IR AR AR X
Bl BRI IR — S, DB AR I B
TREPER . B, B A P, R R R
RLFIIEAT , X AR YR P AT R BAR R 25 o

BIRE R, RF - EHERTFRERRS TR
EFRK, 5 RF R E R AFEHAR A R, T
R B R B R R X R & B SR LA B
R BE I . ARFREEEM TR
HEAEN1.545 ~3.226 mg - g7, 5 E MBS
MEMN“FHEFPHEEERTE 2.274 1

- mg e g T REFR—AF KRB EERFEA

FERE R 12.514~97.150 mg - g ', BT HHEM
EEFRSR(8.21 mg - g ) M FHIEH & B A

26.407% ~38.158% 2z [a], 5 CHRIC M “ FHEF T
S 38.5% " RA—F, HER TEREN
HLREIT &R (8.78% ) V) s AR MR E R T I
HAEFE N 0.048 ~0.084 mg - g7, IR T HHE
H RS B (0.015 mg - g7 ), RIREERR
B, HA T SA £ WE R, BABRRNIT A
FIFHME, H L, 0% BEEFBHTREFRMER
PR B Y R R BUEOIN T 1 T Rt — 25 MR AT

M T EES LS B /ME” R, FRE
HIEA R, JTG, AT R R A K
etk Y b PR SRR AR A R, R R T ARSI EE
W& BA RN FIEHF T
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