Ml B2 BE ST 2017,30(2) :293 ~ 299

Forest Research

LEREEYNRANRARGERDERTR

o0, OE &, BN, mET, H U,
X O, BTT, BER
(L URAHARFREW 0, FH 250014; 2. AR A, F% 271018)

WE: [ BRIFRILA/NE IR A SRR AR A, [FEIRHTZES M0 RS0t
2o IR /N R 5 AN BEARFPSERIN: B9 10 A RBIMRIEAT T EeB T, [ &R TR N AR S22 0 AR /N F 3
TR S (1 B UR ; & MR AR (B 2 A0 fE R B B Rk 20. 20% ~ 60. 70% , F-Y44E Ky 40. 71% ; T A5 MR 11 728 5
RECTHME R 9.34% 53 BRI R A M F K/ (8.99% ) > FFR/AINT.T4% ) > RELK/N(6. 7% ) FiFh
FIER(10.22% ) > i FIEAR(6.70% ) > RETJEAR (4. 35% ) 5/NR ] 10 A FRAWWRR K £ 2 82 500 8 2 1A
KK F 5 N/ NRANIBA R AR 2 280 [ 1A /DR R sz Kt 5 A MR TR B A NP e
PR TR S5, Gl B L S R 0 MR B AL AR S IR 5 SR Sl /NIRRT AR A

FEGRIR /N ] TR P i s R AR S

HE 42 .5793.9 SCRRARIRAD: A B2 :1001-1498 (2017) 02-0293-07

Phenotypic Variation of Nitraria sibirica Natural Populations in Shandong

DONG Xin' ,WANG Lei' ,LU Yi-zeng' ,YANG Hai-ping' ,HAN Yi' ,\WANG Qian’ ,LI Ning-ning' ,XIE Xiao-man'
(1. Center for Forest Genetic Resource of Shandong Province, Ji’ nan 250014, Shandong, China;
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Abstract: [ Objective ] To figure out the degrees and laws of phenotypic variation of Nitraria sibirica in Shandong
Province. [ Method ] 10 phenotypic traits about fruit and leaf of five N. sibirica populations in Shandong Province
were analyzed by the methods of variance analysis, correlation analysis, and cluster analysis, etc. [ Result] The var-
iation within populations was proved as the main resource of the phenotypic variation. The phenotypic differentiation
coefficients among the populations varied from 20.20% to 60.70% , with an average value of 40.71% . The average
variation coefficient for all the traits was 9.34% . The relationship of the phenotypic variability degrees for different
components are as follows: leaves size (8.99% ) > seeds size (7.74% ) > fruits size (6.77% ) and seeds shape
(10.22% ) > leaves shape (6.70% ) > fruits shape (4.35% ). Most of those traits were significantly correlated
with one another. The five N. sibirica populations were then clustered into 2 groups. [ Conclusion | The results
showed that extensive genetic variations were detected both within and among the five N. sibirica populations, whose
geographic variations were in accordance with the random variation mode. These results could afford basis for protec-
ting germplasm resources of N. sibirica.
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Table 1 The situations of different natural populations of Nitraria sibirica Pall.

- ) %B@f e it AEE Eﬂ.”‘.%/ki EIH’E’-EJ%I W SR MR
Populations ongitude/ Latitude/N°®  Altitude/m Average Precipitation/ Sunshine Topography Amouflts Amounts of
E° temperature/ C mm hours/h of fruits leaves
W4k Zhanhua 118. 150 37.822 2.2 12 610.3 2699.2 R 14 11
Jokf Wudi 118.022 37.953 0.9 12.9 597.0 2711.1 5 14 8
L Gudao 118.729 37.803 1.5 12.1 580.0 2700.0 R 10 6
] 11 Hekou 118.730 37.801 17 13.1 598.1 2812.6 s 29 30
735t Shouguang 118.872 37.247 5 12 608.0 2510.5 R 19 29
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Table 2 Variance analysis of phenotypic traits of fruits and

seeds among and within Nitraria sibirica Pall. populations

. ; FOrE HBE S BUr ,
ek i ‘ - F i
; Sum of Degrees of Mean
Traits Sources F value
squares  freedom square
42 AR E] A
A BEIAR] Among oy 4 0.040 16.053*
FTD populations
. Withi
HElk W, thin 5,777 85  0.127 48.240*
population
Wiz £ [A] Among
R BEPRIR] Among 75 4 0.018 7.32%
FLD populations
L0k T Withi
BEPED Within g 103 g5 0,006 33217
population
BRI B [E] Among
FLD/FTD  populations 0. 174 4 0-044 5.446
L0k T Withi
HEPRN Within 5 106 85 0.295 28488
population
i 12 LA TE] A
FOPBER  HERE Among ) o) 4 0.010 14.103*
STD populations
: Withi
REPRDS Within ) 0¢85 0.034 62780
population
WE BEAR
PO BRI Among
SLD populations
: Withi
REPRD Within 0 s g5 0,089 35,279
population
o N
PO BERR Among
SLD/STD  populations
. i
Hﬂ?ﬁm.wn 337,114 85  3.966 27.479*
population
. O] A
THE BRAR Among 400 gy 4 348.481 26.378 "
SM populations

TR Within

7 391.643 85 86.961113.286 ™

population
- K LR TE] A
P HEVRI] Among 1.106 4 0.276 7.464™
LL populations
" Withi
BEPRN Within ) 6oa 83 1,466 44. 187
population
9% LR A
R HEVRT Among o 4 0.011 2.707*
LW populations
" Withi
BEPRN Within ) o0 g3 00133 21,054
population
u . iz ‘A I
A K SE EﬂllilEﬂ.Among 2 262 4 0.565 3605
LL/LW populations
T Withi
HEVRDS Within 30 61 83  5.184 11.108 *

population

e+ RARERLE (p<0.05), » = FREFHEE (p <
0.01),

Note: FTD, fruit transverse diameter; FLD, fruit longitudinal diam-

eter; FLD/FTD, ratio of fruit longitudinal diameter to transverse diame-
ter; STD, seed transverse diameter; SLD, seed longitudinal diameter;
SLD/STD, ratio of seed longitudinal diameter to longitudinal diameter;
SM, 1000 - seed weight; LL, leaf length; LW, leaf width; LL/LW, ratio
of leaf length to width; # p <0.05; * *p<0.01.
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Table 3 Variation of fruit and seed phenotypic traits of Nitraria sibirica Pall. populations( mean value = SD)

PEAR Traits WAL BEA Zhanhua TR Wudi A Gudao W 0 A Hekou F5YERER Shouguang
JALHEAR FTD/ em 0.561 £0.06% 0.531 £0.09" 0.590 +0.08* 0.573 £0.07° 0.469 £0.05°¢
R 42 FLD/cm 0.644 £0.08° 0.596 +0.06" 0.645 +0.07" 0.627 £0.08* 0.567 £0.07"
B S FLD/FTD 1.2 +0.14* 1.1+0.14° 1.1+0.11% 1.1+0.12° 1.2 £0.15°
FhFHE4E STD/em 0.254 +0.03" 0.243 +0.03" 0.243 +0.06" 0.295 +0.03" 0.255 +0.03*
FhFZA1% SLD/cm 0.475 £0.06" 0.463 £0.68" 0.524 +0.06" 0.531 £0.07° 0.513 £0.08"
AR\ L A% SLD/STD 1.9 +£0.29" 1.9 +0.29" 2.3 £0.83° 1.8 £0.20° 2.0+0.29"
TRidE SM/g 13.13 2. 15" 13.55 +2.98" 19.84 +3.57° 22.05 +4.37° 13.77 £3.73"
- F & LU/ em 1.1+0.24" 1.1+0.19" 1.1+0.20" 1.4 £0.26° 1.3 +0.30°
- H-%% LW/ em 0.4 £0.14* 0.3 +0.08" 0.3£0.09" 0.4 +0.09° 0.4 +0.10°
R 5E LL/LW 3.1+0.65" 3.5+0.72° 3.4 £0.68% 3.6 £0.69° 3.7 +0.85"

AR RN I SEGAAR 10 B AR ) A2 5 R R 8. 58% F4 MNEERBEE. BFEENMIREFEX
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(18.52% ) > itk (17.66% ) > 753 (17.57% ) > TG
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R Z R RA
2.3 MRERBEEHRES WK

RV R B T AR R B A B R,
SLAEBEA , 2 AR VAR ] 9358 22 0 B , AR A ] ) gt
AR R o ARAE Y 22 50 BT 4 ST N R A
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B WA S o MR 7 22 73 B i VSR 21, 46%
FEAINTT 22 0 5 VR 51 28. 85% , BENLIR 2275
Z2or i b BRI 49.69% o 10 AMPRRAYFR T 3L
FAECFIIME D 40. 71% , F2 WY /INRL FORI AR O e 1L A
SEAEREVRE] B TTRR (5 40. 71% , 1EHE R N A9 STk
59.29% , GEHIRE A A 2 S R T RE AT 22 7, AR I
AR ZARIE R TRER A 3R S A, &4k
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Table 4 Variation coefficients of phenotypic traits of fruit

and leaf among and within Nitraria sibirica Pall. populations

ek TR Py Within population TR ]
T EHE MRS WO Ak Among
Zhanhua Wudi  Gudao Hekou Shouguang populations
L B
RIHE 11.47% 16.21% 13.13% 12.89% 9.77%  8.58%
FTD/em
Y42
R 12.45% 10.78% 10.66% 12.01% 11.49% 4.95%
FLD/cm
R\ Lk
12.44% 12.449 .99% 10.60% 12.44 4.359
FLD/FTD Yo % 9.99% 10.60% % 35%
R
firhite 13.49% 13.72% 22.86% 8.72% 12.04% 9.65%
STD/cm
Y12
ﬁ%«%{; 12.67% 14.74% 11.59% 12.85% 15.09% 5.83%
SLD/cm
TR o
15.38% 15.259 .82% 11.13% 14.57% 10.229
SLD/STD 5.38% 15.25% 35.82% 3% 57% 10.22%
g/l*/li 16.39% 21.96% 18.00% 19.81% 27.07% 25.09%
S g
l] |~
RS 22.13% 16.87% 17.87% 18.60% 22.68% 11.09%
LL/em
n oz
T 39.16% 25.01% 25.68% 22.09% 27.25%  6.88%
LW/cm
K L 5
. .379 . .42% 23.26% .
LL/LW 20.99% 20.37% 19.62% 19.42% 23.26% 6.70%
T 17.66% 16.74% 18.52% 14.81% 17.57%  9.34%
Mean value

BOR B FIE AL BN 3 S SCVEARAE 5 R B0
T A RAB—
2.4 NREVREEIRHE XS

PAAA A L AT e T AR A AH 5 20 B, 45 2R
WF 6o /IR 10 AR A Fimy R rkoh 2
TR 25 A R AT DR SE R, IR S R RE A
/IR FURIFR S S R R AR AR . X Bk
L B T SRAEAR R 2 B AL PEAR B A SCAE , RAEA
IR A B AL PR B AT AE— RE M MISE G R o SRR
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Table 5 Variance component and phenotype differentiation coefficient of Nitraria sibirica Pall.

J7 7543 H Variance component J5 2243 5 A 43 L Proportion of variance component/% 301 /3 fy, 2 %
PEIR Traits HEAAR[A] i duNg| GINA A4 a] EduNg| Bz Phenotype
Among Within Random Among Within Random differentiation
populations population errors populations population errors coefficient/ %

MR FTD/ em 0.001 9 0.004 2 0.006 7 14.88 32.89 52.24 31.32
HA 442 FLD/ cm 0.002 1 0.003 3 0.006 0 18.41 28.92 52.67 38.79
Y\ LR FLD/FTD 0.013 7 0.009 6 0.020 3 31.39 22.00 46.61 58.86
FhFH54E STD/em 0.000 9 0.001 2 0.001 7 23.94 31.92 44. 14 43.91
FPF94% SLD/em 0.004 3 0.003 2 0.005 6 32.87 24.46 42.67 57.72
FiR Y\ LA SLD/STD 0.032'1 0.126 7 0.1659 9.89 39.02 51.09 20.20
T-HiE SM/g 47.509 2 30.757 2 31.0312 43.47 28.14 28.39 60.70
M H K LL/cm 0.026 2 0.048 0 0.079 6 17.04 31.21 51.75 35.32
M9 LW/cem 0.002 9 0.005 6 0.010 2 15.48 29.89 54.64 33.65
MK Te LL/LW 0.053 3 0.146 9 0.5322 7.28 20.06 72.67 26.63
S Mean value - - - 21.46 28.85 49.69 40.71
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R, G AF R K SR 35 A IE A DGR &R R K 4y
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SRR BA B AR, 3 5 W A IE AR
KRF W] H AR 78 2 1 7, HOR SEREAR O
SR, B FP R IR 701 X N PR B R AR R R IR 2
1, FAE R ARG AN U 52 B B —BREE [H 5 OS2
W, LR /N R RIS £ 0 S 3 3y B L A S
5w

&6 NRERBEMIEMFREMEKENEX ST

Table 6 Analysis of correlation between fruit and seed phenotypic traits of Nitraria sibirica Pall. populations

PEAR Rk R R Fris AR MR TRE YRS e
Traits FTD/cm FLD/cm FLD/FTD STD/em SLD/em SLD/STD SM/g LL/cm LW/cm

Bz FLD/em 0. 668 **

WY\ FLD/FTD  —0.572*  0.195 *

FhFHE12 STD/cm 0.238 ** 0.187*  —0.109 **

442 SLD/cm 0.145* 0.311* 0.144*  0.348*

FIFRY\HLRE SLD/STD - 0. 036 0.107 * 0.160* —0.591*  0.490*

T4 SM/g 0.414*  0.438"  -0.043 0.490*  0.497* 0.034

K LL/em 0.038 0.01 -0.032 0.165*  0.227* 0.052*  0.328"

9% LW/ cem -0.008 -0.015 -0.001 0.167*  0.141™  -0.044*  0.209*  0.642*

A K 5E LL/LW 0.060*  0.051* -0.025 —0.067*  0.058" 0.137* 0.127° 0.187 ** —0.552**

T * FREFILF (p <0.05) , * = FREFWEFE (p <0.01),

Note: *p <0.05; * *p<0.0lI.
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Table 7 Analysis of correlation between phenotypic traits of Nitraria sibirica Pall. and geo-ecological factors

[E2IN G i TR AEHI Average AERREK B H e A

Traits Longitude/E° Latitude/N° Altitude/m temperature/ “C Precipitation/mm Sunshine hours/h
542 FTD/cm -0.261 0.652 0.151 0.296 -0.441 0.832*
R\ FLD/em 0.436 -0.305 0.009 -0.325 0.583 0.088
JLAZY\ LK FLD/FTD 0.640 -0.874* -0.118 -0.642 0.966 ** -0.655
FhFHE4% STD/em 0.710 -0.613 0.611 0.013 0.760 -0.059
FhF4\4% SLD/cm 0.912* -0.809 0.237 -0.365 0.774 -0.379
FIEEY\ LA SLD/STD 0.447 -0.302 -0.514 -0.632 -0.015 -0.407
T T SM/g 0.804 -0.582 0.351 -0.128 0.640 -0.072
- H K LL/em 0.698 -0.684 0.674 0.042 0.190 -0.273
M H 9% LW/ em 0.018 -0.140 0.495 0.000 -0.176 -0.046
K 58 LL/LW 0.621 -0.487 0.338 0.089 0.498 -0.371

Wi« FR2EFREE (p<0.05), + + RRZEHMEE (p<0.01),
Note: * , p<0.05; * %, p<0.01.
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Fig.1 UPGMA cluster based on the fruit and seed phenotypic traits of

Nitraria sibirica Pall. populations
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(18.52% ) > Witk (17.66% ) > FH¥6(17.57% ) > T
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