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Comparative Studies on Morphological Variation of Core and Peripheral
Populations of Primula merrilliana
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Abstract: In order to understand the morphological variation of endangered distylous species Primula merrilliana
populations, 14 morphological characters of 4 core and 3 peripheral populations were studied. The results showed
that coefficient of variation (CV) of morphological characters ranged from 0.09 to 0.50 in core populations and
from 0.05 to 0.56 in peripheral populations, showing no significant difference. In 14 morphological characters, the
average of 8 traits in core populations was significantly higher than that of peripheral populations (P<0.05), while
only that of 3 traits, such as corolla diameter, corolla lobe width and leave width, in peripheral populations was
higher than that in core populations. The reciprocity index of distylous flowers in core populations were relatively
high and stable (0.83-0.90), meaning that the two types flower in core populations reciprocally matched well,
while the reciprocity index varied greatly in peripheral populations (0.60—0.93). Therefore, the morphological
variation of core and peripheral populations of distylous species P. merrilliana basically supported the “rich center
model” hypothesis, the P. merrilliana protection strategy was also discussed.
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Table 1 Information of Primula merrilliana sampled populations

TeRH(Primulaceae) ik FALIE, 72— Moty ) —ARIFE
RS, R, K. BEGEE 2T A
MY, RO R R E A M R E (VU
ZYWRE, BT 2 v IX P, sk
TIEAA NS5, FLEFAE A AN
MR HiGER, AR B E, TERCT R
AN IEUEZ Jrey s LTS 1 O NS 1B SO 7 I e 4
FINGANL L BRI AT, B R TAes
AT (A8 53, 0 HR FLME RS S (o 1 T R A oy
rp = AR R R HE At R AE A A A ) S PE AT
FERL, RN s R R it =%

1 AR 1%
1.1 w1k

2016 4F 3-4 Hfn, fEBCPImHR A AL AT
FEHAAMXHAT R REE, HRET 7N, H
W4 AN JEBER 3 MG R (KR 1, £ 1). B4
JEFEBEALPRIE 24 PR R IR (KA R E AL 12
PR), YT BEEH THEECN, T 14 Bk, RAER
FERRIAIBE 3 m LA L.

1.2 JESRAERNE

IR R (O ) R B TEE R fe
o BURK M GETHNFAHG IF AT AR R
KA 58 BEHLBEIL S K AE % EAEIT ROE 2R 1AL,
/N U T iR AE T i A IR (PR AR v EE IR, A
Photoshop # /1t rHIl AL FLAR . EMTE FERE R
e Aefa(E 2).

1.3 FARSLTH-a i
KM Excel THEOEASYERIEARAR 7 25, A
H1 SPSS 19.0 BAFEAT R Ty 20T, HEia% S

JEE Byt ZJE (E) 2 (N) R (m) KA1 RIAEAE
Population Type Longitude Latitude Altitude L-styled flower S-styled flower
S0 04 Guocun 04 (GC04) %L H¥ Core population 117°56'11.10"  30°07'05.49" 240 12 12
25k 07 Guocun 07 (GCO7) %0 JE B Core population 117°54'17.44" 30°06'32.54" 250 12 12
S Huangdiyuan (HDY)  #%.0 E#E Core population 118°15'02.55" 30°1129.45" 400 12 12
% Tangjia (TJ) 10 JEFE Core population 117°59'38.63" 30°0824.21" 290 12 12
i3k Huangjinshe (HJS) B4 JE T Peripheral population 118°21'42.25" 30°0320.02" 310 12 12
7=z 1l Qiyunshan (QYS) 1% 5 Peripheral population 118°02'18.63" 29°48'55.49" 170 12 12
5 Yuting (YT) 1514 & #% Peripheral population 117°58'41.50"  29°49'36.67" 160 7 7
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1 ZROHMARE 7 A RAEERER IR & B2 R o3 A X
JERE TI. HDY. GCO7. GCO04, HJS. YT. QYS L 1.

Fig. 1 Distribution of 7 sampled populations of Primula merrilliana. The
shadow shows the distribution area of this species; populations TJ, HDY,

GCO07, GCO4, HIJS, YT and QYS see Table 1.
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Fig. 2 Schematic diagram of floral traits of Primula merrilliana. AH: Anther height; SH: Stigma height; TL: Cylinder length; CD: Corolla diameter; CLW: Petal

width.
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Table 2 Morphological characteristics of Primula merrilliana in different populations

0 JE#E Core population

il1% JEF+ Peripheral population

MEIR Ch
PR Character scoa 5Co7

F

HDY TJ HIS QYsS YT

U %= Number 324241179 24.88+10.51 24794856 3546+11.99 18294517 27.29#7.95 17.3626.92 10.68

Leaf K Length (mm) 53.23+10.32 52.88410.25 53.90+12.92 59.49+14.99 54.79#12.84 73.29#14.61 35504357 14.027
%R Width (mm) 8.41#.71 801249 13.00+2.11 9.26#.61 12394293 1368+2.84 8.164.70 26.88"
NS 19.174363 18754291 15.5842.86 19.83%2.35 15964256 19.17#4358 14.57+1.95 10.68™
Leaflet number o

% TE#5 %, Stalk number 7.5043.08  55843.65 7.464331 7.7542.45 4924226 7.0843.06 3.644221 549

Flower 1£%4 Flower number 31.58+13.98 21.54#15.81 34.96+16.32 37.29#12.55 23.50212.93 33.67+11.51 13.5040.03 7.68"
e HE (mm) 4584055 4614067 4414042  4.5630.67 5.0820.57 5194061 4.7230.50 6.02”
Petal width

LR B (mm)
Corolla diameter

MERESS  KAEAE JERIK (mm) 6.4440.50  6.4740.43
Stigma  Long-  Cylinder length
and styled  fetEm (mm) 6.8940.30  6.9840.60
anther  flower  Stigma height
1255 (mm) 41940.36  4.23%0.26
Anther height
AL EEEK (mm) 7.6420.65 7.5740.76
Short-  Cylinder length
styled  EH:7 (mm) 3.7040.26  3.9640.29
flower  Stigma height
TEZiE (mm) 7514049  7.3740.82

Anther height

15.7442.47 16.34%2.57 15.88#1.38 17.12#.97

5.1640.35

5.7640.38

3.6840.27

6.6540.40

3.1540.26

6.5540.47

wx

17.7542.25 18.20+1.62 16.09+.43 5.23

6.3340.40 6.0340.29 6144043 5594043 652
6.8240.42 6.07#0.56 6.65#0.38 5580.53 110.74"
4.1240.28 41040.32 4001022 3884029 98.35"
7.6640.67 7284030 7.15#0.31 6.84#0.60 31.36
3.9340.32 3524028 3644024 287455 91.357
7.6240.55 6.9440.28 7.174026 6.76#0.31  99.127

** P<0.01. T&[F.

**: P<0.01. The same is following Tables.

OB 14 DNIESHERE R REH
0.09~0.50, HH a2 7 52 %0(0.50) ik K, H
YR EE$(0.46) 1M £5(0.40), K FEALMERS B 1A%
R R250(0.09) /N, MG ERE 14 MEAHR AL F
AHH 0.05~0.56, HALEHEMIAR 5 £ 41(0.56) i
K, Hk R ?éfc(o 53)F1mH%(0.38), A AEIERS

151 7% 7 22 450(0.05) 5 /N o 1 25 S A% L SR BE T3S
PEIRAOAR @ B 2 R B2 (R 3). 14 MR
R KAEAEAE R FI AL 24 o 78 P A A ) 22 S A
BE, MLS BRI EEA. TE5E A 55 39(E
BEETAZOERE, HAh 8 MR AL B E
TEEH Tt KAETE e S AeZym . Rt AE R
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Table 3 Comparison of morphological characteristics between core and peripheral populations

ERIN AW i Jukz 3-8 b
Character Core population Peripheral population

I Leaf Hk: Number 29.29(0.40) 20.98(0.38) 0.000
K Length (mm) 54.88(0.23) 54.53(0.35) 0.290

B E Width (mm) 9.67(0.29) 11.41(0.28) 0.000

/NP A3 Leaflet number 18.33(0.18) 16.57(0.20) 0.010

1& 1623 Stalk number 7.07(0.46) 5.21(0.53) 0.002
Flower 7641 Flower number 31.34(0.50) 23.56(0.56) 0.002
e % Petal width (mm) 4.54(0.13) 5.00(0.12) 0.000

1t78 E.4% Corolla diameter (mm) 16.27(0.13) 17.35(0.11) 0.000

S KA Long-  fEfEK Cylinder length (mm) 6.10(0.11) 5.97(0.07) 0.361
i‘;'t%’;‘ra and  styledflower g4 Stigma height (mm) 6.61(0.10) 6.28(0.10) 0.005
T£Zj# Anther height (mm) 4.04(0.09) 3.99(0.07) 0.569

JEAEAE Short-  fEfEK Cylinder length (mm) 7.38(0.10) 7.12(0.06) 0.091

styled flower 75120 Stigma height (mm) 3.70(0.12) 3.35(0.13) 0.010

T£Zj# Anther height (mm) 7.26(0.10) 6.96(0.05) 0.049

155 W L5 RZH(CV),

The data in bracket is cofficient of variation (CV).

K\ FoAE AR ) R ME AR A% O B B B35 KT
GJEFE (K 3).

K Séanchez P T k4G T 2B AR B A%
oI 5 1L X% o Py O 5 ) ) T BB (R, A%
HLX & JERER R 9 0.83~0.90, JEFENA] 2 5 A K (K
3), AR AL oM X & JE A A 7 2R A [ O A58 ) 7
R AR O R, M 5 L SO I A (R
K, A E MR R NS R E, AW RSER
RN (BRI TE B B A T KA A A 2 TR A A )
fETE . ML HIX & JF M) R 24 0.60~0.93, &
] Z A5 R (E 3), QYS JEHEMI R v 0.93, HEE
FEesr, T HIS A YT JE#E5r 08 0.79 #110.60, HH
TR, A ERE MR, WG & E R
PERESSAL B A R AR A —, BEEATRE.

3 g

3.1 B BRRIAL RIS RE

FIAR R FE IS A AR EL R I, R
R AR R ER R D2 RSO 2 e
AR FAZ O FIL 2 ERE 14 MRS MEIREET T HiR
WAL, 45RO AL GRS TR TERED
AAE— BRI S, HA e K/NFITE R 23 [F] 45
PR S AR T AR S MRS e 8 L A e (3
5 Z40CH 0.05~0.13), XA HE EERILTIER 5%
W3 2 A AR B3E B e B, PR T Hofa e Ap

s B T2 B MR AL HRI IR 508 e R (38
7t RN 0.18~0.56), JLHZACELMTEAH
Ft RHEH KT 045, RFXLAIR AT HEH IS 5 23
BrhoK oy FR AR SR )2 . IhAh 14 NI
PRI IE FR AL T BLAR AR 58 A58 3 AR Ab,
Hofth 11 MR PIEE %O B RER T U B,
HAE 8 /MMM ZE T B . 1X 5 R IR A K (Abies
chensiensis) Fl & 4 iR 7-2% (Stuckenia pectinata) £ &
PEAR BT TE 45 ALY, et 2R m R
Y, BRI X e () R B A A T AR B RS X
JRBEHUBIRER, Wb £ 2 KA B B 0 e e 4 ),
PNITE 2 e/ a2 S P X UN T
E T RIVE R B Tl g E R (A AR
&, WA R WA BRI v A R I H
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RT X s, AAFRIRERERZE, FEFS
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Fig. 3 Scatterplots of stigma and anther heights of sampled populations in Primula merrilliana. e: Stigma; e: Anther.
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