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Abstract: Environmental factors, i.e. precipitation, temperature, and sunshine duration, are considered the determinate
factors of variation in plant phenology. However, whether environmental factors singly affect phenological change is still
unknown. Phylogenetic structure refers to a developmental sequence of plants along evolutionary time ; however, there is no
consensus regarding whether phylogenetic structure affects plant phenology. In this paper, the initial flowering time, falling
flower times, and duration of the flowering period of 31 woody plants, were investigated in Urumgqi, Xinjiang.
Subsequently, the distribution pattern in flowering phenology, the differences in flowering phenology between trees and
shrubs, and the regression relationships between flowering phenology and phylogenetic structure were analyzed to explain the
relationship between flowering phenology and phylogeny in woody plants. The results showed that; (1) the initial flowering

time, falling flower time, and the duration of the flowering period was April 18th+9 days, May 5th+12 days, and 16 days+
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8 days, respectively, for 31 woody plants of Urumqi; (2) standard deviations of the initial flowering time and falling flower
time of trees were higher than those of shrubs, indicating that trees have a greater stability of flowering phenology than
shrubs; (3) the initial flowering time and falling flower time of trees were significantly earlier than those of shrubs (P<
0.05) , whereas the duration of flowering period was not significantly different (P>0.05); (4) the time interval of the
initial flowering time, the falling flower time, and the duration of the flowering period had a significantly positive linear
relationship with the phylogenetic distances between different species ( P<0.05). In conclusion, the differentiation between
trees and shrubs in the vertical space changed the flowering phenology across plant life types. Additionally, although
environmental factors change flowering phenology, phylogenetic structure also may play an important role in variation in

flowering phenology among species, among biotypes, and along temporal and spatial scales.

Key Words: phylogeny; phylogenetic distance; flowering phenology; woody plants; trees; shrub
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Table 1 Flowering phenology of 31 woody plants in Urumqi, Xinjiang

T L ), ,% WRIFAEME IR S
Life fory  SPecies Family P Initia‘l flowering Falliflg flowers flowering
names time/d time/d period/d

Fi K Trees  HAH Ulmus pomila Rk & 4.03+0.60 4.11+0.80 8.00+0.40
BB Acer palmatum PR B 4.03+1.20 4.110.00 8.00+1.20

TLFAW Acer truncatum 4.22+1.80 5.06+1.80 14.00+1.20

LB Amygdalus davidiana R B 4.03+0.60 4.17+0.60 14.00+1.20

P Armeniaca vulgaris g 4.90+1.20 4.22+1.20 13.00+1.20

ZE+ Prunus salicina %R 4.11+1.80 4.26+0.60 15.00+0.60

Myt Amygdalus triloba 4.17+2.40 5.06+1.20 18.00+1.80

BEM AR Padus maackii P4 4.17+1.80 5.06+1.80 11.00+1.80

WFBL Pyrus ussuriensis g 4.17+0.60 4.26+0.60 9.00+1.20

KEL Pyrus betulifolia 4.17+0.00 5.06+0.60 18.00+0.60

SR Malus prunifolia SERR 4.17+1.80 5.01+0.60 14.00+1.80

215 Malus micromalus 4.17£0.60 5.01+1.80 14.00+1.20

S Malus pomila 4.22+1.20 5.01£1.20 9.00+1.20

13 F Malus baccata 4.17+0.60 5.06+1.20 18.00+1.80

FALAERK Sorbus tianschanica 1ERk)E 4.26+0.60 5.06+0.60 14.00+1.80
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g A A . WGIEAERE W SR
Life fory  SPecies Family Conera Initia'l flowering Falliflg flowers flowering
names time/d time/d period/d

BRI Crataegus chlorocarpa Ll 4.26+1.80 5.11+1.80 15.00+1.80

AR Sambucus williamsii AR EHAR 4.26+1.20 5.17+0.00 21.00+1.20

FEW China catalpa EYive FEW IR 4.110.60 4.22+1.20 10.00+1.20

WY L Caragana arborescens WERITER Y CYIN 4.26+1.20 5.11%1.80 15.00+1.20

WA Shrub  BEBE Cerasus tomentosa R %R 4.11£1.20 4.22+1.20 10.00£1.20
FILVEB Cerasus tianshanica s 4.11x0.60 4.22+1.20 10.00£0.60

WHEEESH Forsythia ovata AR RN 4.11+1.80 5.22+0.60 41.00+1.80

REE R Forsythia suspensa 4.11£0.60 5.17+1.80 36.00+1.80

T 7 Syringa oblata THE 4.11%1.20 5.06+0.00 25.00+1.20

21T % Syringa villosa 5.60+1.80 5.22+1.80 16.00+1.80

FRIERE Viburnum sargentii BAR Sk g 5.10+0.60 5.22+1.20 21.00£1.20

SR B4 Lonicera maackii AR 5.60+1.20 5.22+1.20 16.00+1.20

/NI Lonicera tatarica 5.60+0.00 5.17+0.00 11.00+0.00

K /NBE Berberis amurensis /NBER} /NEER 4.26+1.20 5.22+1.20 26.00+1.20

IEA Swida alba IR BR BRAJE 4.26+0.60 5.1120.00 15.00+0.60

¥ F Euonymus phellomanus TR TF s 5.60+0.60 5.17+1.20 11.00+1.20
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Fig.1 The frequency distribution of flowering phenology in woody plants of Urumgqi, Xinjiang
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Fig.2 Differences in flowering phenology between trees and shrubs in Urumqi, Xinjiang
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Fig.3 Species lineage tree of 31 woody plants in Urumgqi, Xinjiang
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GRS GRS A AL , B - A ) B T B R 2 1], A7 R TR M AL e 5bs LU e A ) S0 5 2
(AR 5 — D5 T, FFAERS IV AR AT LA 11 B it 7 0 B U T FE DAy S #2252 R R B0, A 4 S 1T g JE B i
SERIFRTFEEIT(A], A, FE R A B rp AR A B T — AR BT AE Rt a] , BeAh 76 X I8
W, T AEFRF LRI Ta] 3 ] fE -5 SEFE L STIRBESE AN % BT A7 5 . IR R 7R AT # IX, R 2 RORAS R i T
AL AT I T B B A B U I AR KR BONERSE | I TEAE Y T AE I 32 B FE W) | P A A H L4
SRAFREIR > R SER IF AR S 8], B R 1 0 B 4 B (E R g i T B B2 B,
TERETGOL T, Ao ) TR AT — A AL B PR -5 XU 0 S U L 5 & 3 Y e ), P A A B
(IS A e 2 R A b T B DXCRRUE , PRI G RE A 4[] — it DX bR 2 B s ) R E 0 A
TCIR A A3t T AL IS TB) B | SR B AR 205 R 1) T AR5 52 I TR A () — DX Il P A Ao ) PR — 2
R6 LEAFHIAFEYEREFESHAEMREFTHOEXR

Table 6 Linear regressive relations of phylogenetic distances against the flowering phenology distances between 31 woody plants of

Urumgqi, Xinjiang

LM ZER Results of linear regression

[F748 5 Dependent variable

75 & Equation R? P N
WA T AR ] E 28 Distances of the initial flowering time Y, =2.30x-7.83 0.35 <0.05 465
AL A HE 5 Distances of the falling flowers time Y, =2.56x-7.56 0.31 <0.05 465
FFAEF 22 FIBE B9 Distances of the duration of flowering period Y, =1.260-2.91 0.13 <0.05 465

x fRFAS Wy ol ) 3% R

4.2 FEREARTTAED 220 A S5 A

ARSCAG HUBT IR S AT TS BRI 00 TEAE A AL RS (3R T REAFN (] 2) . X —Z5 R SR
LSRRG T AAXHEAAE Y , HAE 5 B A7 A SR R BH 14 3 S e R g B, ot — 2B R T &
BB , RENS CRUEAE BT R s P TR, o8 R4 Bl BB D AR S 0, ARIBGE A3 7Y 34 il
ALY L1922 51 n] RE -5 W 8 FEBEA S AR P OB N 22504 5C . T AR S TR B A sy, JHL o] I B 85 1 L 38 AR o
TRE AT 7 e T 3t B ST, DR T A 3% St 8 B S ARl B3 IR AR T AE I, 7 A B 3 oz R Tt ) A i fel A
— PR H PRI IR AT L AR AR AR R AT, X —S5e WA A SCR sh A BT S R —AK R R A T
AEM TG 71 FFAERFBLT [H] 5B TR B 1 XU R 3l 0 0 1) 4 s ), 76 A SO SR 45 SR vl
ARAFHY) T AEFFEE I (B E T A FEA ] A 2250 (18] 2) o X R WITTHEARAE B0 b 45 i SR A A ], 77
A HEAL I A B SR SN 2 T2 S A T HE R )R AR S i) (1 R AR — B B et A A B
TR GERAC 5 (AU | LA K FE BT 1 B IR 5 KR4 AL A 272
4.3 RAMYIRGR TIN5 I EYR Z 8] 56 R

THYFF LR SR — 52 R S, A AL R A FEsRE W BUR b i R PR SFR BEIA
TEHEA D R0 B R R T AP e [ A > (LA B9 5 3 W AR 1) 2 6 U 5 1 AE 0 1 1%
AEMRERD MR EZBNRERE W, B5WAWHER, R 1E R TE— 25 A
P9I ] A3 A OG 28 LA R rl 0 I 23 5% 0 3 2 B0 1 45 4, JFL B 3 K R R A S e gy o ) 194 s it a2
TEA SO AR 2R 58 B A O 1 2R R B8 5 W Ao R B 2R MEAR G, R B0 & B IDURP (B s B ) o S
) RIRESNE 1 W0k B AIUT , BI: R 28 Ak b A B R 9 i, o0 B O AE IS [ i A s ] A
XL (3 2) o T REE DA, BT AA R RD 2 B A DU 2D VK 45 RS 1 R R R A TR O kA
SEORINS , MR AT R S8 b T, o/ s PR B A, i e 1 BLAG A s ER Ll © SRR i A
B, DRIt S oS BRI Hh Ao 1o AR, P BRI RE I, m] AR AE AT AR i A 0 s . A, S5 0
H B Aol B A PR TR S R LT AR AR AR T SR A R B . FE RN A R v X Rt AT
JF A B 22 S R S Y A SR, T RS IS T g R R HE AL I ()AL 3 IE AR DGO R 1
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5 #ig

ARSI i R ARAAE Y Y s AR A EE B S , 0 A A ) T AL e A R ) A A= 55 2 8] ) 22 5%, OFa2
LAk AT Y B S YA EE R SR AR LU Z58 : (1) B8 ARST 31 MORAHY Iy 5 ARA Y I T 46
WA ST K, (R 0 B I AE 35 2 et 18] i A IEZS 204 5 (2) sld e AR SHEARI LB, TR 01 8k
TFAEFIG AL (8] 1) B R THEAR (P<0.05) , RWIFT ARFXIHEA , HIFAE MW AE Y e B 7, e L 58 T AE W
e, T80, EARTFAEM R PR EZE DL AR i T Ao A, Ul BIFT AT B R BEINASE 5 (3) HEARFTTARIN-2Y
TFAEFRFZEmS 18] 7351 9 (6+3.81) d HM1(1249.27) d, BHEAME = TIA, P [RIRA .35 12251 (P>0.05) , 3%
A 5 AR ST DRI ARAAE Y B TFAERF LRI 5 (4) S ARSTHAA Y] 4 T AL I 18] B 2 R CAE e [a]
B T AESF LI (W] BE B 551 R RS A 38 0 IEZRIE A SC R RIS 8 ARSR T 31 AW BITHAEY) 1 5
SRR NTER R MPTER G L E LERIF W RESZ T LD I

Fob R L R SR 31 ARAMEY B TTAE MR AETTHE A [BIAE AR 22 51, Wb 35 WL BE R R W0 b X0 T AE 9
MUY ZEE R YA AT SR G R AN e e ARG A 7 B & Wi AR A 1
PRI R KA 0 B AR T A SO R B R OB 8 5 8 R 55 T 132 Bl ORASAR ) 14 B 1)
23.50% ANERIEA R, FEDMEARTFENIE L, 1% SCREATSE G A A I iR 1 = 5 P4 il e X, 9 R T 5 3
B, VAL ER T BERR R T OFTEAE SR A Ak s Bl 1, DR, 0 W Rh 2R 8 MR ) O A6 ) Ak )
KER NHTAERNE LW S E LY RO
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