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Genetic Variation and Spatial Geographical Trend of Needles, Cones and
Seeds Traits for Natural Populations of Picea linzhinesis

JIA Zi-rui, ZHANG Shou-gong, WANG Jun-hui

(Research Institute of Forestry, Chinese Academy of Forestry; Key Laboratory for Tree Breeding and Cultivation,

State Forestry Administration, Beijing 100091, China)

Abstract ; Based on field investigations and analysis of whole natural distribution of Picea linzhinensis, three cone
characters, three needle traits and three seed wing characters of 15 - 30 trees from each of 11 populations in Tibet
were selected and measured, in order to make clear population genetic differentiation within the species by statistical
analysis. The results showed that it was significantly different in genetic variation among populations and among in-
dividuals within populations. The mean phenotypic differentiation among populations ( Vg, ) was 29. 55% , that was
at middle level in spruce species. The variation within populations was the main part of phenotypic variation, which
stood 70.45% . The special variation of phenotypic traits within populations was studied by variation coefficient
(CV) ,it showed that the mean CV of three variation indications of needle, cone, and seed wing at species level
were 20.39% , 15.65% , and 10. 79% respectively, and the variation indication of needle was the highest. By
studying Mean CV of 9 phenotypic traits in 11 natural populations, the CV in Jindonggou of Langxian County was the

highest, where has the most abundant diversity. Furthermore, The correlations between nine phenotypic traits and
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location factors and climate factors was analyzed, the results showed that in geographical distribution, the needle

length and cone diameter became longer and wider from west to east; and in the influence of climate, the crown di-

ameter, needle length, and needle shape became wider, longer and the more stretched-out with annual mean tem-

perature rising. The 11 populations of P. linzhinensis investigated could be divided into four groups according to the

cluster analysis.

Key words: Picea linzhinensis; natural population; phenotypic trait; geographic variation
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F1 R I ADRAREAE SR SIE A R 2

RT HNEZMBHE4DEBHHEMIHSHYENEZRE(CY)

EAiid k=1 R ULl Uk HE
CL cD CL/CD NL NW NL/NW SL SW SL/SW

1 HJ{E/mm 79.68 30.68 2.64 14.46 1.49 10.03 19.88 13.05 1.54 —
CV/ % 16. 80 17.22 19.18 24.33 17.93 29.68 10.96 11.70 12.68 17.83

2 A/ mm 95.12 32.95 2.92 16.29 1.34 12.54 21.65 14.17 1.54 —
CV/% 18.12 15.55 19.32 18.87 16.55 27.99 10.24 11.10 14.20 16.88

3 HJ{E/ mm 90. 68 27.34 3.35 12.69 1.45 8.90 22.34 15.40 1.46 —
CV/ % 11.29 10.47 14.55 17.50 14.23 21.49 9.29 9.33 11.43 13.29

4 H{E/mm 109.73 34.47 3.29 14.33 1.43 10.31 23.72 16.05 1.49 —
CV/% 13.38 18.86 23.04 13.61 15.33 24.17 10.69 11.56 14.24 16.10

T CL AR, CD AHCR AR, CL/CD BRI B/ HOR HAZ,

P TEE , SW N TR SENE , SL/SW Ry Rl 1< 2/ Fhigk S8 1

NL SRR NW S 6060 | NL/NW S 60K B/ 0 SL 4
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55125:4.6.7.8.9 SRR RME B LT (P. crassifolia Kom ) BRI R 90. 0 mm , BRIL H A

DA FA S A BB IR & iz B R, SR L
IR BARYD £ BRER VA FIRRE 4 AR VA .

B2 25:2 3.5 SRR AR B0 6 FE
LLPE3E A A & BEA A\ — BRI

59532510 11 SRR RZBEA R E S M
i

B4 25 HAEE 1 SHHA, s BRR 2 91 8
BE, &5 HA 10 ASHEA R MR 25 d B0 .

TEIX 4 KRR, 9 D RAVEIR A9 42 S R
TERHEF G F F 1 (17.83% ) >2(16.88% ) > 4
(16.10% ) >3(13.29% ) .

S 1 BRI A S R UK, Wk s L Z
KV fem o B 4 KEHA T T B SRR (8.9
C) i Jorl (157 d) K K (812 mm) K, F77E
—S PR R R ALK, B R R K
(109.73 mm) . FRFE HE (34.47 mm) | Ff i K &
(23. 72 mm) FIFPEETERE (16,05 mm) 7E 4 SEREAR
HJE T e Ko 85 3 SR, th T B AR (5.1
CHIR TEFEIA (118 d) % 7K 5 (278. 3 mm) 20, i
PL— SR RN 22, B BRI B AR (27. 34 mm) I
BRI RE (1269 mm) 7E 4 FERHA T #R A/

3 Zk 5t

XPMCE AL 11 ASHER 259 DA BRAL B it
FFish O ASRAWWEIRIATEE 937, 45 R os  EAR
ZRIZHHR N REAR B A EAE 2 1978 5, X Fh /AR
SRR AF RS A% R B ST R A (R R
22O R I 722 5 A 5 RIS Jmy A=A PR 5 T 22 B
BEHLEE, UERAAR S R AZ AR St S A 1Y, it 1% (]
R Z R R ILFE IR 25 2R
3.1 WERFZE ARSI

HHEWNZAZEH AU B L, PR S A2 0 BCR
KA T 457K F BOR BARBOR, IRt T RH
R BB, E RS TR T S i Y i i
K SR AL T rh Sk =F e E SR
FRPERFAAR Y 9748 S f K, BRI, TR 2 28546 b
(R 3 AL AR LR, (0 = B 0 AT DL R A A T b 2
P72 AN S vl kg AT E iV E (=g TS

2T F72 7o k% (P. koraiensis Nakai) Bk 5 & h
62.53 mm, BRI EA2 N 18.49 mm' " AL Z=AZ (P
asperata Mast. ) BR R KJEH 94.51 mm, BRI HHR K
22.00 mm, BR K BE/ B AR R 4,328 H S A

22,4 mm BRBEKE/EE N 4.2 K2
HRAKERTAR =2,/ NTFRE ST
BRI HR L = k2 M = 8 FF o 288K
BRIIEAR 55 542 L0 = A2 RS = A2 4 L D
[ SR 7R

LR A AZE K B 17,56 mm, £ 058 B
1. 55 mm AL 225K R 14, 43 mm, £ 058
1. 24 mm, G R/ S BE R 12. 413 5 F 1 = A2 4
MK K 16. 80 mm, 4155 BF K 1. 30 mm, 41K
BE/ SRR R 13. 22807 ME S A A MK SR
BICHR, WAL BTG 1 = 1250 5 5 58 B L
B T s EME R o, 5B R
BT 5L m A2 M B2 AE B A2
FoAs, @ T oent A,

B K2 K o 17.7 mm, Pk 55 B R
13. 50 mm, Bl /21 0 1,321, M2 mAZF
% () B B R 2 ) ERABLAR L 75 008 5 A2 I R

SPHAL A2 IRESE e B0, BRI BT bk i
FFp+ 5 A FAVHR 0922 5 R B0 19.14% |
26.46% 13.58% 19.78% F117.40% %t 75 5 ft
R b AE e /N I A R EREF
fighe o RN PR AR Y S 2 A8 S B El R B/ B I
A (13.79%) > BRE (11.21%) > F 1
(11.03% ) > Fi# (10. 60% ) > Ffifif (8.84% )",
H AT WL, TE R 2@ R e A = 42 L 1 s A2 F
RZE ZAZ I I R 2R 1) 728 S5 80 Lo % 14 A8 57 )
XK.
3.2 HRERURIVEREHENFFHEEINTR

MR B AZAE AR N RN R AR [R] 47 AE )12 10 A
5 R A ) AR OR e R AR R R A
() SR IR, Rl I AR B TR = S BRI A S,
WAL LR A5 R PP S 520 0 =42
R A S A2 HER  F5 8 = A2 BEAAR, DL RGE 3R] T
fitg F1 DNA FRic A A6 DU 5 KK = 42 (P. - abies (L. )
Karst ) BEAA A =42 (P. glauca (Moench) Voss) FEA
¥ =¥ (P. mariana ( Mill. ) Britt. ) ¥ {K %5
M

MEZ DA R G RE(29.55% ) S HE =
IEW AR A T S K P L0 =2 8F
T AL A AZRER 51 S A2 BRI 2B R B
Bk 33.57% .30.99% Fil 31.20% "7 M A
WNTFLE =K FlGE s A B2, m/h T 5B



55 4 1]

BT RS R AL RIRTE R ET 55 7 5 ) 2 S G e 2 37 435

A (49.41% ~57.04% ) " FIEZ 42 (50% ) 2

FEUR N B R RS- AR AR BE (70. 45% ) 37 K T RE4A
], 3R W T IR B R AL T R X AR = A2 A
AR S SE R A B A, A st 2 B T AR 2 A2 BE AR X6
B P B )iz M TR R B AR P ) A S A AR ]
SR B RTIE SR . A BRI A AL AR A TR
P (H AR A e R AR B B B A 5 2
Fp AR S FUB I AOE B sh 1, R sk Z R
B NIB S o
3.3 REMREZERBAHITERE

ME AAZERE HARZHAR K, AR K, Fngf ot
TERAS AR, VS 7R 5 JF B =& 54N IRY 2
B E R IEADE , RIAME = 42 BEIARER R AL i T2
A A M P R P TR b B B UK . X ST
FIRIFST , LI 2 BRI 2 A2 b B AR S5 ) 32 B e % IH 1
RIBFFE LS ARML Y o X [ A 1 S 2 E Sk
PR, B L BBE A R T R B K K
B R AR R T A S b i R AT i 32 4 2 < T R TR
RHE SRR 25 2 BR R K | o K i 0 ol 5
JEHR SAE R B B IEAR T S AR T A2 (P
orientalis (L. ) Link )25 ANFEAA (1) BURE M s 16 4K 1) A2
SFEEH 900 ~ 2 100 m, HERFAY5EE Sk 2 2
FAARSE L AR L A2 R R S Fr A
TR ] BB 2 A2 S W e AR S 14 T B R R 1

MEBFS 11 A BEPR e TRARAE A0 58 25 J2 i 3t 2
PRSP 4 2, 16 B B I AT B AR A
R50 R —28 X AR T M = A2 R R A PR AR 7
FEMb R B | B B AR
3.4 RERUBENBHEESL

TEMZE A2 11 SRR, B EL Y & AR VA BRI
(B 9) A iR EL HLJp & Jy PRIGERT B0 (B A4 7) 28
SRR, R R W WX R
K531 4 AN SEBEIEAT /ATt & B, 56 1 2B R a3
(AR St Ew, P A HG B B A R BRI (1A 9)
FORARE BLIR & Je PR GR E AA (REAAR 7)) 5 AR 9 Ak
MIREEST AR BE MK, IR 7 S &2 AR, PRAH 2
F, NRBEIRE4% 5 T LA AT AR 48 4 A B S B 5 O, 7
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FEPE LR RN T 0 U A 1) X

RSB 155 3 FEREIR (REIR 10 MRAHAS
e PSR, KB OB Ak £ AR 11 MRAHE ST, 22
MR, IR R ) FER 4 EHFAR (REIR 12 MAR A
H LM, KB E AR AR Kb T A X i 2, Ry

XA i1 2 B AR, 38 5 P9 = 42 (P. sithensis
(Bong. ) Carr) Fl {42 A2 1) 45 8] 38 4% 25 44 B 0T 5% &
B, FRAR 0 DX I — S 3 252 4 A 1) R 11 35 4% 24
PEE & TG AT S50 A MR (0 i T A 853
A AT G D9 RIS AL 25 4 2 A, A7 1E — SETi A 3L
AETEATARA 188 1% 25 R A BB o o 9 D8 %) A 9
ZREVE DR AE 7 T, 300 2 B AR e b BE AR TR O R
BP0 AT AR A X 2D Gk AL B
M5 3 UL B, M2 2 B B ik ) 3 831
m’ « hm LK, A KRR RD T 2 G
VIR 55 4 BB, A BE A AR B 22, B
DA P T REAE 6 205 I P 5 i ) i R U (H AR 1)
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