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TE: T2 BCE L T R RAEHS Torreya grandis B4R WA T A B MR Fof 5 R 509 R AT BT, A4 RARKR
FHRKBRKE, RAALETABNEEALET L, 22N OFFERE. HHEHZE. HHERE. HEHKE.
IR, AR R, B A B A R TR 4 1 5.24~12.23 g, 1.963~3.018 cm, 2.255~3.685 cm,
1.438~2.270 em, 2.009~3.208 cm, 2.30~5.19 g, 0.695~0.902, 0.555~0.823, 34.80%~66.49% ; (2% F & 2 41 5 W .
T A2 G R R T K E S A A 232.96~425.54 ¢-kg, 59.95~114.40 g-kg™ A= 153.22~231.85 g-ke; KA E
B, AR A5 KR AR AE. GBAeE ) T iEH A K 0.81~2.29 g-kg?, 23.90~53.72 g-kg”, 80.18~224.38 mg-kg”, 765.84~
798.57 mg-kg™”, 8.10~31.60 mg-kg”', 40.43~128.00 mg-kg”', 1.45~23.32 mg-kg”, 0.01~0.11 mg-kg™; % # &bkt 5
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% (P<0.01); #FFfFAAZUBREREZURALNE,; HERZTSHBHEL. FERAZTSEBHEAINLNAZ
HAXXER, MAEREEABIRUINAEEZZORAMLLZ(P<0.05); B EE5HFEHKEZE, FFERE. K
B, AR HEEREF N AL (P<001), 543 T F E4 % (P<001), 5FABIHEHERF Mm% £
Fi3MEBRABROMESAZLARFEEMGARLERZ, RABBESHER TN AL ZSG XX RINP
0.05), BRBYI S FERABERAT RAEZN RALEMERR, 4754, A58, MEENREIRNHGELER S
8 EAR £ (P<0.01); 4 AT H 5B IHAEHIEHN ZH R F E4£(P<001), £3 415
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Variations in phenotypic traits and chemical compositions of seeds from a
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Abstract: Variations in phenotypic traits and chemical compositions of Torreya grandis seeds sampled from a
natural population located in Xiaorong Village of Chengkan Town, Huangshan City, Anhui Province were ana-
lyzed with a view to laying a foundation for elite germplasm collection, selection and breeding of new cultivars,
and genetic studies. Results showed as follows: (1) For seeds with and without aril, their weight, transverse di-
ameter, vertical diameter shape index and the weight percentage of seeds with aril to those without aril ranged
from 5.24-12.23 ¢, 2.30-5.19 g, 1.963-3.018 cm, 1.438-2.270 cm, 2.255-3.685 cm, 2.009-3.208 cm, 0.695-
0.902, 0.555-0.823 and 34.80%—-66.49%, respectively. (2) The fat, starch and protein contents changed from
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232.96 to 425.54 g-kg™, 59.95-114.40 g-kg™', and 153.22-231.85 g-kg™, respectively. The content of P, K,
Ca, Mg, Cu, Zn, Mn and Cd varied from 0.81 to 2.29 g-kg™, 23.90-53.72 g-kg™', 80.18-224.38 mg kg™,
765.84-798.57 mg-kg™, 8.10-31.60 mg-kg™', 40.43-128.00 mg-kg™, 1.45-23.32 mg-kg™, and 0.01-0.11 mg-
kg™, respectively. As and Pb were not detectable in most of samples. And (3) The weight, transverse diameter,
and vertical diameter of seeds with and without aril had a most significantly positive linear correlation between
each other (P<<0.01), but the relationship between the seed shape and weight of both seeds with or without
aril was irregular. There was no significant correlation between weight and shape index of seeds with and with-
out aril. But weight of seeds without aril was negatively correlated with shape index of seeds with aril at a sig-
nificant level (P<<0.05). The weight percentage of seeds with aril to those without aril was most significantly in
negative correlation with transverse and vertical diameter of seeds with and without aril and positively correlat-
ed with shape index of seeds without aril at a most significant level, but not correlated with shape index of
seeds with aril. There was no significant correlation between 3 nutritive ingredients, which had no correlation
with both phenotypic traits of seeds and chemical composition, either, except the significantly negative correla-
tion between fat percentage and weight of seeds without aril. There was a significant positive correlation be-
tween K and Mg, Cu and P as well as Cu and Mn contents. The Mn content was positively correlated with
shape index of seeds with and without aril at a most significant level.[ Ch, 3 tab. 15 ref.]
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Al DX R SRR A AN, WA R E, DR E DT WA RE M MR R AN E
R, AT . A MOESA TSR, Ak, oK MEkmgEERY, H
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J7) B RAF (PB1502-L,  Fig ) 2 a7 (B Ah S Rl AR L BliAe L o M K BRI K 5 Rz A% |
BEAR . B, JFIFEROHE B R B AR IR ) . IR AR B (P AZ B AR/ R AZ AR ) B th A 3 [ (A% I
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122 #FERRY>SF RAFR TGN T FRMHRNE G, B Fidn TRAS 48, B
20 R A, RANCIE AHMEFE 105 CT 4 2 h, SRS H R B AL (DFY-400, 04 7 AR K HLARCA FR 2 ) 8
W, HREGHA, 5B AR AR . HLUAS I BT & 7 80k B GB/T 5512-2008 2[Rt $2 75 #E 4TI &
SR FH BT B £ 305 R 58 A0 4 G BE 1 (UV-2550,, H A ) I 7 b= 1) A9 o o 40 85 R 04 (FOSS Kjeltee
2300, i) LG AL O E AR I B T R A . SR A R R A A R I O AR
(ICE3000 SERIES, ZE[E) LEWE# (K), $5(Ca), 8 (Mg), #(Cu), ¥ (Zn), %k (Mn)6 Flii it o & 9 i
ORGSR A B R BT R TE S B A BT L (XSERIES2 ICP-MS, £ [&) EJER (As), #(Cd),
(Pb)3 Fi e % B (P)IC R AELHMPE G (UV-2550, HAS) b 5% A SE BT b (o3 Boph il i o ey
b PR E 3R

123 a5 b B A S5 50 A5 i B s 158 2 IR R Rk . R TR SPSS 13.0 X F
THRRIAZ R AR, DA SRl 812 o B A B 285 R AT Ge v el 3, S W EA T A S A0 .

2 HERGAMN

21 EMFHFREMERMELERIHTR

211 FbE Ao bb A K6 ST HEA R EAT A ORLB S R OR(E O 12.23 g, SR/MEH 5.24 g, P TE
8.96 g, My bk 17 S R A R, A 20.1% (K 1), BEW R AR th A il /N AE— 8 28 5 o Pl Jo 2t
78Ry 2.30~5.19 g, B 5 RZECH 16.8% (£ 1), FEHRE RN 3.018 cm, F/) 1.963 cm, H{H Ny
2.368 cm; FiH AR MY A IE Hy 2.255~3.685 cm, -5 2.931 em, BRI AS G 1.438~2.270 cm, -1
1.762 em; FhiZ 42481 A 2.009~3.208 ¢cm, F3 2.507 em, DL &4 DMEFRIYAS S RZEGHIE, S5 0H
10.3%, 10.5%, 10.2%%1 10.5% (% 1),

x1 ERHFREEKOBEESITHE
Table 1 Phenotypic values of seed traits in Torreya grandis
FhOEET FRUEAE RMRURAL O RMPAEREE MR MR FE R HURWm R AR
/g 12 /em 12 /em & /em & /em /g R SR i 1% (g-kg™)  (g-kg") (g-kg™h)
e /IME 5.24 1.936 2.255 1.438 2.009 2300  0.695 0.555 34.80 23296 5995  153.22
e KA 12.23 3.018 3.685 2.270 3.208 5.190  0.902 0.823 6649 42554 11440 231.85

it H

I 8.96 2.368 2.931 1.762 2.507 3.95 0.811 0.707 45.15 337.25 85.60  174.81
PR 22 1.80 0.244 0.308 0.181 0.263 0.66 0.052 0.054 6.92 44.35 14.15 14.49

5% 20.10 10.30 10.50 10.20 10.50 16.80 6.40 7.60 15.30 13.20 16.50 8.30
0

212 Aotk EF O FIE SR BN IR BOSE TS Bl O~1,  BEAE S W HIEARS o AR A2 14 T8 Bk
Al (EMREEE T 0, RPN AN, R TR . Rl 2 B ERE 88, &
Wk B RD B 1 A% ) — g 8 R B, % — i, 0 A IR S T X S B A . RO 48 B0 i E L R
0.695~0.902, F-y 0.811; %4550 K ik 0.823, /NN 0.555, F-5 0.707; 75 5 2 500 4 3 K
7.6%F 15.3% (£ 1),

213 hAxFGEF AERRN T F Cn R A 099 ) SR VR RS BRI AR AR, R R A R
RN R AN E AR, WREEEMAEFERZ — R RE B RN 6649%, FAK
34.80%, 44K 45.15%, "EFRECHN 153%(F 1),

214 B, GEF MR 2PATE, AWESE PR SRR 5T R o> BRI R 232.96~425.54 g-kgt, -
BME Ny 337.25 g-kg™!, AR T HHER X 578.20 g-ke™s JEM BT 0 MU IR O 59.95~114.40 g-kg™', F
BIME Ny 85.60 g-kg', & TAMER 53.20 g-kg; HEH BB ECE 17481 g-kg”, & TEMEN140.2 g-kg™,
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A5 N 153.22~231.85 ¢ kg (% 2), E AR
ZR BN 13.2%F1 16.5%,

ARSI, SRR 8.3%, MRV FIGE R L 20 20 AL 5

R2 EHMFUEESHERESRITE

Table 2 Statistically descriptive values of seed chemical compositions in Torreya grandis

5 W/ B/ 5/ B/ Hil/ BE/ i/ fith/ i/ il
(gkg™)  (gkg")  (mgkg') (mg-kg') (mg-kg') (mg-kg') (mgkg) (mg-kg?) (mg-kg') (mg-kg?)
e /IME 0.81 23.90 80.18 765.84 8.10 40.43 1.45 -0.03 0.01 -0.37
e KAE 2.29 53.72 224.38 798.57 31.60 128.00 23.32 0.11 0.11 0.05
Y {E 1.37 40.98 139.76 779.57 20.89 69.50 9.69 0.00 0.04 -0.19
P22 0.31 5.55 29.29 7.44 5.30 16.59 4.85 0.02 0.02 0.11
RS R B % 22.86 13.54 20.96 0.95 25.36 23.87 50.05 47.60

215 FRAZMEF FOUBICE () X NG A EITER, M EAFITR (e, . 8
MR A F . AU, BB BN AZ IR 0.81~2.29 g-kg™', V30 1.37 g-kg™s BT R ML
§ M 23.90~53.72 g-kg™, “F-H#k 40.98 g-kg™'; #5114 F K 80.18~224.38 mg-kg™, -3k 139.76 mg-
keg™s BT E N BBl 779.57 mg-ke', ABIE N 765.84~798.57 mg-kg™; 4 (1745 iF K 8.10~31.60
mg- kg™, P12 20.89 mg-kg™; FEMAENE Jy 40.43~128.00 mg- kg™, -y 69.50 mg-kg; 1AL IE K
1.45~23.32 mg-kg™', V348 9.69 mg-kg™', 50 ByAf a4 A 21 17 1 49 1 fift FHH 1Y) 5T i 43 FIOIK TR
B, H K458 0.11 mg-kg™, 0.05 mg-keg™; 4HAYAZNE N 0.01~0.11 mg-kg™, F#4 0.04 mg kg™, 4%
TLREFBEAR—, BERNESREULH 0.95%; 1725 REEK, 7 50.05%; HAbJLF AR 7 R AL
} 13.54%~25.36% .,
22 MFREEREUFHSBIEXME

M R B, P i . P BEAS . AR . FIOAZBRAR | FhAZ AR B FhoA% o o VR 5 =2 [ A S 3
IEAHJE(P<<0.01), Pearson fHCHRE(I>0.5; i FRIZHEE. FZARECH B R AT 6 D IRy e it &
1k, 43 S 4 AR B IE AT DG, 5 A BRI AR A A G OC &R (P<<0.01) 5 F il AN A%
TR S R R O R TCHLEL s FIOE BT SR AR 5. R SR8 S MW B A AH DG OC &, miAp
B i 5 MO HR B B A AR B W U OGO R (P<<0.05) ;. MR 5 Ae . Filgte . Fhsias |
FAZ AR B AE e 0 3 B R OGS 48 B0 il 2 TE A5G (P<<0.01), SRIE 5500 B35 M A DG C &
(%3),

3 FlE IR U Z A AFAEAT AT AR DG OC R o BR 2 il 58 5 AR o & A AE 0 35 1 SOME DG R Rk, B 57
B SRR BIMR X B R B E R, S8 W 585 . 455 R 3 A7 78 18 3% 09 1E A ¢
(P<<0.05); %hICE 5FIEHE B IE 58 B0 3 1EAH G (P<<0.01) (3% 3).
3 itk
31 ERFHFREERNER

YR S M Z RV IT R B A AR AT . HERS B9 0 S L), A KN A RO R B S b
TORMERS EZA U7, MR A3 A DY M AR AR D 0 ST R AR 23 S AN TR A A S 2R R, nqE AR
HE . OKHE, ZRRAE . SFHE. BIMESES . ABFREN RGHBEIE T 2 HAE ST 1A K SRAEA 4 P il
T RICYARFIL By, GREW] . R RBMRAFTE— & 48 5, BR T Fh i ARP A% 5 22 19 28 S ok (72
S ZBO MR 20.1%F1 16.8%) , HAebr i 2 . PR 48 B AZIE 38 B /N, X Se MR 1) 48 55 39
INT R REHE A HE 2 AR SR AR B RIS B 7R i SR B R A8 5, AT 498 1 0 AE AR e 35 o &
KN 18.49 g, f/Nh 4.63 g, BRRECH 35.15%, X W] RE 5 BEMA S [6] A4 ) 77 78 0K 1 38 A% 22 5
AKX,
3.2 EMFHFUERTHNER

BT RAE DT . R RN AR T A B AR e ATE M e, O 16.5%; BRI IR Z, N 13.2%;
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AN, U8.3%, SHi AN W as R A — B0, A KUK B H B T AR, 32 AR
T A R T R RIS A VE R T A B, BT DA S AR AR A it O A A SR R AR L UE A AR
M AR BRI 25 R, A DX S P AR 3K i I, T AN R 1 A R A, DR T
T u s T ARER AR A . HAT, MR — 2 i R — 2 KRB A A RERT, — B A AT I s 65
TREARMEE , MAFR T &R A ey G, B UOT IR 2 HARIEE , 7853 5 & A FAEFE o (9 K 4R
T

TR R RBENR K, BEIXEMILH 0.95%, T1ii4h ot EH & ik 50.05%, 7] G5 /NI 1)
TR e, B AR B 3 R AR E TR I R 4 R N A R L A R i
PR NNS . SR AT L 4828 KO BEIE Rl rh B2 26, ZHCR MR R BURR RS, B X
HERS B AE KRB S, D285y, AN TEASLE MRS, A Tt & 6 b2 25 54 nl 5g
B FHEME XIS R F RS ER,
3.3 MFREMRKELENSBIEXE

R IEE SRR . 20 Fh R AR Z BB 35 E ARG . R IR 5 i i X R T
(IR U R T O N I & L e e L R AT RSy A PR, /<5 o 1 B U Y 1 Rt =S = N R 1 LB REUE N
BRAR YA AE I 0 2 1 TR OG (P<<0.01) , 5 Rl A% 48 £ S 2 1F AH OG (P<<0.01) , 5P 45 %0 Wk 2 1) A O 5%
F, ULWIFPE RO, HRORBRAR, T2 R ABROR R A R A R S B (R A R R, A5 A R R
H, A DUE AR IO AR KRB A . SRR, FAZIE RGN B9 S B, B RT B RA
SR HAKEFR A R, B i R R O Sk ) A A B Y SR DGOSR R A, HAM B IR U e AR S R T
RAVEARBI TCAH R K FR, AREUEIIFAZIE RS 5 BT Z [ AE AR OCTE o 35 i 28 5 A% ot 97 AH SQ SR W A A% 5.
PO R, LA SR, AR S 2, X SRR A SR HRGE — 3, RS AT LA T i
R, WLAMRATBIS KB, Rk, Bl s iR A KB, T84 nT DLk R N 1) B 7 3 o
g4y AOE @A Tl A R A DO RS AL OE RS A . B B R e SR L S ek, S5
14 JoT £ 43 5 R] 34 A7 7 5 35 (9 1EAH 5@ (P<<0.05), 3R W] 3 26 5T R 70 AR A il A 3 5 72 vp A7 7 — 28 B 26
o TR 5 FIEHEBOMAZIE 16 B0 2 1R AH5C (P<<0.01), i B AME 41K i R Hh 4 o0 28 J5 70 0
Frwn T R, IS ATEE Fhoh ] DR R Gl 0 2 AR SR 4R Al T 2R 1 T R 41 A

SR EFE, AR 0 R PR A E SR 00 AR e AR AR . 9 T SRAP Aric XA ME 1
HERS HEA T35t 1% Z AR 0BT, 25038 W] . Nei’s JE[H ZHE 4540 H Al Shannon {5 B 484k 1 5371 2 0.166 6 Fil
0.262 3150l ¢ B AR SRR A SR RO i o B AR X A R M R T AR e Al iR — A . Ak,
TEFME M KR e Z i, V27 BAR RN T MR AR MEME S AR A4, IRER TR 2 RS R HERR , DAEL
T HAETVF 2 105 MERRAE A AN AL, 7 NS R AR AR A AT N M o AR 1 92 ol S P4 2 S 1) 28 A i
H—EVERT . A, A SRANA DA 55 0l A D i AR R ME—F8 b, IR 40 i A R B AR EAR D
SRIMAEARS (& Fh TAETR LN I, =, birk, UHEH TEMEZE WL RMARNIET, B
TR HEMRIE T , st A B rY B8Ok B/ i AR Fh B 9% i .
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