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Fig. 1 Morphology of two morph flower and heteromorphic fruit (a) and their seed size (c), and heteromorphic fruit biomass (b) of

Lycium ruthenicum at different elevational populations
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lanaceae ) FIAC & (Lycium ) 19 Bl 5 — R ARY £ 25 A

P, ERREAE KT E CFE NS CHN &
B PG L X, YA AE 1100~3200 m A AS A AR 2%
ARG, Him i O e P TV BT R ) 1 S
K\ IRBE b oy i de o % P E T 8 AR DX
B SR TR R v o B RS2 A8 RN S AR AR o LA
150 A ZE R [ AL 7= A P IE JR T 5 28 R A
) S0 A6 7= A R EROE 3 SRSy B, Fh 1
BIE o ARWFFEEI LA 3 AN [REAR S A 0 W A 2 7R
SONBFFE AR (E 1, 2 1), 75 2019—2020 FF T & T
= PRI

AF 5 M A5 A 3R 3 v Fr 30 V0 G R AN TR
VR 1) D R i 1L S TR (3R 1) 5 IR 4k BT 1 T
Tt o PR R T W et e B A S A T Bn] e P S
FHEEIR T LT AR & TV b el 34>
H R JE RO R i AE AR | H R LA
RN ACT ] AR 25 R (R 1) s Forp AR
S22 DAV A 1) 2 VR 2 AL AT, S5 T o8 R
PRI PR T D e 1 2 i SR e B T 22
1.2 HARFAE
1.2.1 7R E0 A REAFRIArF RS G N] Z

(1) HERZS KPR, T AWz AR B AR5

®1 MREHMIBME SR FEMRE FIRE G HRIE R E R E R

Tab.1 Geographic location, elevation, annual rainfall, average annual temperature, annual sunshine hours, flowering time

and habitat type of the study population
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Fig. 2 The seed set (a), 10-seed weight (b), seed length (c) and width (d) of Lycium ruthenicum heteromorphic

fruits at different elavional population
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Fig. 3 Water absorption curves (mean+1 s. e. ) of flat fruit seed (a) and globular fruit seeds (b) of Lycium ruthenicum at different

elevational population

— 2~5C mms 10~20 C —= 20~30C

120 (@) IBREH K 120 1 (b) SR SH k%
Y- e
100 | L 100 - A c
¢ I
80 80 |
= T <
f&- 60 & Jﬁ 60 L
" c = .
40 40 F
b
b b
20 - a b 20 | b .
0 a a 0 N al a
120 7 (o) BBk RsH K R 120+ (d) BRI % %
100 |- c 100 F ¢
C
30 L C %0 L b T
TQ 60 + b ¢ ﬁ 60 ¢
= u =
40 b 40 |
b b
20 | . 20
a a .
0 a 0 a
o el 1+ o 5, Py R o el 1+ B 5, b HE
AR

TE AN F/ING FRERR ] — JE REAL S AR LEAS [ RLEE (B 19 22 53¢ 1. 35 (P<0.05)
K4 BRI L HARERRIE (a,b) FIEIEKIE (¢, d) S5 R 7EAN R EE DG R
(a,c) MRS (b, d) A0 T BB AH kR
Fig. 4 Final germination percentages (mean + 1 s. e. ) of flat (a, b) and globular (c, d) fruit seeds of Lycium ruthenicum at different

elevational population in three temperature regimes of light (a, c) and constant darkness (b, d) at laboratory conditions
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Tab. 2 Effects of population, temperature, light condition, fruit type and their interaction on seed germination of Lycium

ruthenicum heteromorphic fruit in three treatments were generalized linear model (GLM)

SRR Ab 3 Waldy,? P, INFEZEAbEL Waldy,* P B R Waldy,® P,
FEE(A) 105.95 <0.001 FIHECA) 49.22 <0.001 FEE(A) 167.91 <0.001
I (B) 1087.20 <0.001 I (B) 2132.17 <0.001 L (B) 2853.13 <0.001
JERA(C) 0 0.97 TR (C) 34.31 <0.001 R F(C) 409.68 <0.001
RIEA(D) 70.35 <0.001 RIEA(D) 45 <0.001 RIHA(D) 145.90 <0.001
AXB 104.68 <0.001 AxB 47.04 <0.001 AXB 284.18 <0.001
AXC 6.50 0.039 AXC 50.06 <0.001 AXC 16.56 0.002
AXD 9.18 0.01 AXD 16.52 <0.001 AXD 149.17 <0.001
BxC 12.06 0.002 BXC 92.66 <0.001 BXC 394.05 <0.001
BxD 29.79 <0.001 BxD 47.54 <0.001 BxD 125.60 <0.001
CxD 0.05 0.824 CxD 12.56 0.002 CxD 5.38 0.068
AXBXC 13.36 0.01 AXBXC 65.69 <0.001 AXBXC 59.27 <0.001
AXBxXD 36.40 <0.001 AXBXD 20.25 <0.001 AXBXD 102.93 <0.001
AXCXD 13.88 0.001 AXCXD 39.3 <0.001 AXCXD 8.04 0.09
BxCxD 3.05 0.217 BxCxD 29.43 <0.001 BxCxD 68.98 <0.001
AXBXCXD 7.78 0.1 AXBXCXD 36.94 <0.001 AXBXCXD 149.32 <0.001
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Fig. 5 Final germination percentages (mean=+1 s. e. ) of (a, b, ¢) and globular (d, e, ') fruit seeds of Lycium ruthenicum at different

elevational population in different concentration of GA; density and different temperature constant darknesss at laboratory conditions
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Fig. 6 Final germination percentages (mean+1 s. e. ) of flat (a, b, ¢) and globular (d, e, f') fruit seeds of Lycium ruthenicum at different

elevational population in different concentration of PEG solution and different temperature constant darknesss at laboratory conditions
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Seed germination and dormancy traits of fruit heteromorphism species Lycium

ruthenicum in an elevational heterogeneity environment

Reyilamu MAIMAITUERXUN', Halibunuer', Aysajan ABDUSALAM'"
(1. The College of Life and Geographic Sciences, Kashi University, Kashi 844000, Xinjiang, China;
2. Key Laboratory of Biological Resources and Ecology of Pamirs Plateau in Xinjiang, Kashi 844000, Xinjiang, China)

Abstract: A national second-class protected food and medicinal plant, Lycium ruthenicum grows in Northwest
China’ s arid, arid- land climate. At various elevation populations in southern Xinjiang, China, this species
produces flat and spherical fruit individuals and noticeably varied heteromorphic fruit individuals. We studied
seed sets and their quality, seed germination and dormancy, and drought stress responses of both types of fruits
from different elevation populations in laboratory settings, as well as the adaptive strategies of this species in
different climate weather populations at southern Xinjiang to better understand how the heteromorphic fruit of
this species adapted to its different climate desert habitat. Flat fruits had a larger seed set than globular fruits.
Moreover, the seed set was reduced for both types of fruits with the increasing elevation, while seed quality
improved for the same as elevation increased. The ability of seeds to absorb water is greater in low-elevation
populations than in high-elevation populations, and the ability of seeds in flat fruit to absorb water is greater than
that of globular fruit. The major elements that were employed to disrupt L. ruthenicum seed dormancy and
increase seed germination were high temperature (20-30 °C), low concentration (0.1 mmol-L™" of GA;), and dark
mode circumstances. The drought resistance of globular fruit seeds in low-elevation populations was greater than
that of high-elevation populations, and they were 30% more susceptible to drought stress.

Keywords: Lycium ruthenicum; heteromorphic fruit; seed dormancy; bet-hedgeing; adaptive strategy; elevation



