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The effect of population size on reproductive traits of Eremurus inderiensis in

fragmented habitats

AN Jing, LIU Yang, WANG Haijuan, WANG Dandan, ZHANG Xia, WU Ling "
College of Life Science, Shihezi University, Shihezi 832000, China

Abstract: Landscape fragmentation, a widespread phenomenon, is considered a process by which the landscape not only
breaks up and disjoints, but also changes from simple to complex status owing to disturbance by anthropogenic or other
factors. Eremurus inderiensis ( Liliaceae) is a perennial ephemeral geophyte herb. In China, E. inderiensis grows on fixed
and semi-fixed sand dunes of the Gurbantunggut Desert in the Xinjiang Uyghur Autonomous Region. This kind of ephemeral
plant contributes greatly to the stabilization of sand. Nowadays, increasing human activities have fragmented the original
habitats of E. inderiensis populations in the southern Gurbantunggut Desert, resulting in numerous separate population
patches. The sizes of plant populations in different patchy habitats directly reflect plant response characteristics and
adaptation strategies to the environment. The study of plant flowering and fruiting characteristics and seed morphology and
germination characteristics will help to understand plant survival strategy and evolutionary trends in different habitats. In this
paper, we used E. inderiensis as the research object. Based on field investigation, we studied the population size and
reproductive traits of this plant to reveal ecological adaptability of E. inderiensis in different patchy populations. Our results
showed that there were significant differences in the population size and seedling proportion in different patches. Less

fragmented patches had larger population sizes; the proportion of seedlings high in large populations and low in small
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populations. Small populations had lower flower number, fruit number, seed number, natural fruiting rate, and seed setting
rate, with significant differences among populations. With the increase of habitat fragmentation, 1000-seed weight, seed
length, and seed width showed a decreasing trend, while the proportion of seed wing showed an increasing trend. Seeds
began to germinate after 20—30 days. The patch populations with different fragmentation degrees had different germination
trends, and the maximum germination rate was achieved in about 40—50 days. Seed germination rate showed a decreasing
trend with increasing habitat fragmentation. Further studies are needed to examine the effects of different combinations of
disturbance factors on E. Inderiensis population status in different habitats to formulate scientific and practical protection and

recovery strategies for this plant.
Key Words: Eremurus inderiensis ; habitat fragmentation; population size; fruit-set
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Table 2 Population size and seedling ratio of E. inderiensis
St 2015 4F 2016 4F:
Populations Ak 8 — IR i I A 8 — WL L I
Individual number Seedling Seedling percentage  Individual number Seedling Seedling percentage
PTZ1 325.93 25.93 10.23 496.30 11.11 2.24
PTZ2 229.63 33.33 11.29 374.07 55.56 14.85
XGCZ1 970.37 359.26 37.02 1333.33 522.22 39.17
XGCZ2 555.56 77.78 14.00 637.04 114.81 18.02
XGCZ3 1381.48 448.15 32.44 1829.63 585.19 31.98
SHTZ1 303.70 62.96 20.73 307.41 29.63 9.64
SHTZ2 425.93 118.52 27.83 522.22 137.04 26.24
SHTZ3 696.30 96.30 13.83 622.22 92.59 14.88
SHTZ4 1155.56 351.85 30.45 1425.93 5717.78 40.52
r 0.955 0.968
P 0.000 0.000
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XGCZ3 SHTZA4 , UL BB AL AR B2 vh A5 19 XGCZ2 (1) 4 ABEHCFPEERR 71 & a3 o — 8, 56 25 RIF IR & , 4t
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PTZ2 BEHFEE A FP 11 K il 2 02 B0 R 00 i J5 A5 — - SR A8 35K B BE, 0 & s R N 2818, 7655 50 KA A B
RRIFUR IR, e A AERE 3% 70d Ja REIA oK &R, MU R R Sl (6 A i) ) IEAF R T+ i ok
e , FE 3R S S R B8 RIS BSR4 358 7 3t e o il BBV Ak T —FfRURS: 2P SR s, Jin R = R P R AR
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Table 3 Fruit-set and seed-set in nine populations of E. inderiensis( Mean=SD) (n=30)

Tl e AL Fifi 5% F AR R R LR
Populations Flower number Fruit number Seed number Fruit-set Seed-set
PTZ1 39.17+3.00ab 16.27+1.27ab 60.57+3.80ab 42.52+1.94abc 17.29+0.90a
PTZ2 36.87+3.15a 13.53+1.15a 55.13+3.14a 38.31+1.88a 18.44+1.38a
XGCZ1 48.10+3.66bcd 22.17+1.67cd 89.67+1.96d 47.00+1.43cd 23.59+0.96¢d
XGCZ2 41.50+2.53abc 19.70+1.45bc 88.03+3.13d 46.97+1.33cd 22.88+0.99¢d
XGCZ3 54.27+3.36d 29.00+1.93e 112.50+2.33f 53.17+1.30e 25.66+0.61d
SHTZ1 36.17+2.49a 14.03+0.66a 65.20+4.14b 41.08+1.77ab 19.10£0.98ab
SHTZ2 42.60+2.61abc 19.10+1.25bc 78.27+2.59¢ 45.41+1.66bc 21.48+1.04bc
SHTZ3 44.83+2.15abc 20.53+1.10c 89.13+2.34d 46.05+1.23cd 23.57+0.74cd
SHTZ4 49.87+3.22¢d 25.23+1.64de 99.20+2.27e 51.01+1.23de 23.52+0.52cd

PTZ: M G 8L, XCCZ: VY AT, SHTZ ; + P et R P R F)/NG PR R R LSD 2 B B E)7E 0.05 /K- A7 1E 3% 22 5

R4 INFRHEMBEEMNFTHERFSHIE(n=300)
Table 4 Thousand Kernel Weight and seeds traits of 9 populations of E.inderiensis (n=300)

FPFIEZE Seeds characteristics

FhEE TR E
Populations  Thousand seed weight 7 s i MR BT
Length/mm Width/mm Width of wing/mm  Width of wing/Length ~ Width of wing/Width
PTZ1 8.26+1.26acd 6.220.62h 3.98+0.29h 1.47+0.36he 0.370.02d 0.20+0.01a
PTZ2 7.94+0.37ab 6.22+0.44b 3.97£0.41h 1.44x0.20h 0.36+0.02¢ 0.23+0.02d
XGCZ1 9.49+1.44fg 7.02+0.39f 4.59+0.35f 1.610.22f 0.35+0.03h 0.23+0.02d
XGCZ2 8.70+1.58bcde 6.80+0.45de 4.4420.34e 1.54x0.23¢ 0.34£0.03a 0.23+0.02d
XGCZ3 10.71=0.76h 6.970.44¢f 4.3120.36d 1.5120.20d 0.35+0.02h 0.22:£0.02¢
SHTZ1 7.80+1.32a 5.98£0.89a 3.68+0.70a 1.37£0.33a 0.39+0.03e 0.23+0.03d
SHTZ2 8.44x1.27acde 6.65+0.51¢ 4.28+0.50d 1.47+0.20be 0.34+0.01a 0.22+0.01¢
SHTZ3 9.00+£0.44def 6.65+0.67c¢ 4.1220.54c 1.4720.26hc 0.35£0.02h 0.22+0.02¢
SHTZ4 9.91+1.07g 6.90£0.49¢f 4.3120.39d 1.460.19hc 0.34£0.01a 0.21£0.01h

PTZ M 541, XGCZ . P4 iy A, SHTZ ; + /- Wit s R rh IR 51 /NE FREARRI /R Y LSD £ He 8 1 [ 75 0.05 /K-F A7 AE 34 22 7

3 Wit
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B L) BAE IR A A 10 Rl R RO K e 2R i, BT K A e — E R E b
Fit v O AR B8 i A SR TET S e AT ), (BN R 5 i 1 S R A7 A A AEL ), SR DsL N A i AR b 4E
R Bt B e R 2 BAR KRR, AT B BT AR Pl 2 32 Bl ok 0 R B RREE [ 2R R LR S5 AT R
TS, HARAET D REHRGEREA IR, A B A s R B R A AR Bt O R DA AR B T AR
WD AN S s g il | B BRAE R 0 T S W A I AR R B AR (RIS TR sz 3 R, S R e o0 A
TG/, ST R oAk & R ShAS . fEid & 20 Z24F BRI RN A SR i O T O BF oS b U H AT S
TR AR X A ) BB A S i 2 (L [ % A 5 B o 98 o S S [ S P B R/ NI AS 2 e e A 9 A )
B R R RS A i xR AR B 2% =~ TUF ( Euonymus chloranthoides Yang) 6 NFhEER) A=
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