- EHRIEFF - 1m0

DOI.:10. 11937/bfyy. 201617019

EEKN—FEEGEDRIRS £F LR

BOR L, EARNKFHMB, X KE

ChrsgAll K2 By SIRERE2 B, Hiil 58 At 830052)

wF @ ¥ 2016017):76~51

B EREERRE—FABGHNBEE A XBM AR TAFH AL AEELTE
Pa B, AT —F A A K T ALK h R, &R A AR AR T AR
Fotb SHL R T EKARG T LB LR AL RSN REEZE R THAE LR SE,
A Fert i B (P<0.05); I BF 3K F AR A G EEHF(0.612 1 gHe 1.210 5 @ K TR
T A BB A (0.458 3 g = 1.002 5 g) (P<C0. 05) , BLAK 3 #k > A& 3 # (P<<0.05), MK
WhmBERT ARG E SRR D, X RBEZRANRY TR SZAARR B,
0 T8 R BB E L,

SCERR) P K o 5 YR NE AR S VL 5 — A AR A0 i AE A 5 R AR 5 AR T S

FESES.Q142.2 THFRIRAE:A  XE4HS:1001—0009(2016)17—0076—06

ANKTES T FEHURZERE RAFRFIL, W
it 21 AR EHT RS BT 1.8~4.0 °C, [A 4
BREEZKCKE S BB A3 . SRR R T AES
R GEBRAGERHUKAGIR , 3 105 W A= ) AR PE R AE S R
SRR EMES . BRT, URBANREORL ESE
GEXHER T B E R . BEE SRAE G I
HE—P RN TR E T EAE PR B 7

FE—IEHER N7 R (1989, %, T FHAFALA LA, R
7 A A A%, E-mail:xcutanglinghong@163. com.
E &I H :2014 5237 5857 50 £ AH741 47 7 31 B (XIGRI2014079)

— AR A A ) R — 2R AR T TR R S A ) 2R R
FRBR 2 PRSI X R B A AR ) b 2 A X AR
M EZH I, B AR R E AR A
FEAE I BRAF A G S AR R H A AR 9 B A T S
1iE5) SR AR R HL 25 5 WUER , R BT ST AB X R AR
A 137 F BEAE AL

HENE /R FE T e — 4R AR S8 i Al ) 4R A B — AV EE
B, oA Y R T B R T U 2 8] )
DX, R Je A il o ] e G [ B U, ph T
MR B M R A B DL 2 327 XU R AL UK A K IR R, 3R
PR T e ZE SR ZN . H R R BRR 22 KRk

W Fa B A :2016—04—18

Study on Influence Factors of Seed Germination of Rudbeckia laciniata L.

LI Qian,LIU Yirong
(Garden and Horticultural Branch,Chengdu Agricultural Science and Technology Vocational College,Chengdu, Sichuan 611130)

Abstract : To promote the efficient cultivation and application of Rudbeckia laciniata L.in Chengdu area,taking coneflower
seeds as materials,the single factor randomized block experiment design was used and the influence on seed germination
of different treatments of plant hormones,temperature of soaked water,temperature and light conditions were discussed.
The results showed that among three kinds of hormones in the experiment, seed germination rate and germination
potential in the treatment of 200 mg * L™! GA, reached maximum of 62. 4% and 57. 4% respectively;seed germination in
the 50 ‘C warm water soaking 24 hours was remarkable, and the germination rate and germination potential reached
64.2% and 59.6% respectively, which were significantly higher than those of the control; the optimum germination
temperature of Rudbeckia laciniata was 25 °C ;the seeds could be a kind of light-need seeds,and so under the conditions
of full exposure the germination rate and germination potential reached the maximum value, which was significantly
higher than the other treatments and the control.

Keywords : Rudbeckia laciniata L. ;seed germination;influence factors
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Table 1 Effect of watering in spring on phenology of plants in Descurainia sophia
£HZE K Watered £HZN B No-watered
R R (AW ) F Wbk (SW) KR (ANW) i Bk (SNW)
3 Flowering date/ (H-H) 04-17 04-25 04-22 04-28
255923 Fruiting date/ (H-H) 05-13 05-17 05-15 05-19
T3 Withering date/ (A-H) 06-15 06-19 06-12 06-16
FFAEFE 82} ] Flowering period/d 51. 68+0. 75b 49. 52+0. 74b 40. 80+0. 52a 39.92+0. 42a
& SR SERT 8] Fruiting period/ d 28. 88+0. 42a 22.4840. 39b 24. 8040. 42¢ 26.8040. 42d

[l —47 PR F/NG FRARF K AR A RRAEAR 2 (R FF7E R B35 M 22 57 (Tukey ’s HSD, P=0. 05) , BIA U LU BE AR HERER . TR,

Note ; Different lowercase letters indicate significant differences in different plants under the treatment of adding water and control (Tukey ’s HSD, P=0. 05). Data for mean+ SE. The

same below.
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Fig. 1 Effect of watering in spring on morphology of Descurainia sophia
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Fig. 2 Growth curve of Descurainia
sophia in Brassicaceae
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Fig. 3 Effect of watering in spring on

survival rate of Descurainia sophia
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Fig. 4 Effect of watering in spring on
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fruiting rate of Descurainia sophia
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Fig. 5 Effect of watering in spring on fruit biomass of

Descurainia sophia
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Fig. 6 Effect of watering in spring on dry mass accumulation and allocation in Descurainia sophia
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Fig. 7 Relation of vegetative growth and reproductive growth in Descurainia sophia

3 ititE%RR

TET R R, K2 R Y A KA iR EE )
EBHTE . B EEXRE YRR B,
YRR SR . FE BT R T, FRK
AR M 32 2 T ok 2 i 56 . 1987 4F LU
oK, VENE ZR e 5 ) K B2 BRI #a 4, HR oK B3

IS B B K AR Ak X2 DX AR ) Y A T S AR AE
SR AR

A Ao o — 4 A i A ) 98 A0 T T R 2R K R X B
ARPET AR SR BT S B, B R OK AL BT AR R
HEA R LI 25 531 60 Ak 1) B2 3 90 T 30 S i
Moo JBUHEIRSES SRR A 5 A A A5 R R
WEFEALAT A DL AR 598, B PR B 25, 37 5 J 0 it 21

79

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- EHRIEFF - 1m0

wF @ ¥ 2016017):76~51

R XA T AR HIR AT AT B . P ST YR Rk
INEER ZEAE Y IR AT, A K FIER . PV X4
WES IR e T — 4 A= S o AL 00 0 S RE 5 A 9 S O BT SR A
HAL 2538, BN 5 8 SR AL AR L , 186 7K Ak 38 f A A B .
HENIRAEH] G SRR . VPR A 55U AR AR A
FIZIE , K 3 TIoRE 5 B ) R 4R 1 4R . SINGH
SIS O AR Y BB T LI, 75 s B K £ SR
THEYHEAR THIRR], X L8451 5% 545 RAH—
#(. {8 CLELAND 4™ 408 . CO, #im . & ULRE A
Ree K 388 T xos A O AE M 0 B S M A 1S R K 388 i xok 4B 4
Yl — B . MAZER 2509 (9 F 53t 15 A
ARIZEIE A B 3 ot B A sl AR AR A T A B 4R
HEBA M. X5ZPTTE SR —2 AT RE S BT AT
Ak A S5 A B 5 B O BRSE IR T I R 2 AR K

—SEBT TSR, KA AR 2 S AR Y ) T AE R 25
SRR AL PN X e B A S 155 4L i 4B 400 7 A B
FA AR 3 S A TRIE ST A A4 7K Ak B0 PO A o 45 S Rp SR 5 ]
e, EXRERR 4 P Y BT SR, Bk
i AER 4 7 B IR ER K, AR TR R 1 KEY . SINGH
SES XTI M AR AT , A AR LB 25, A
NI L FER T W Fh A 45 SEAFSE T[] . X 5 i%AT 5T
ZERM—E.

MIEZSHFAE b, 38 08 8 AR AR & B2 L 2 B o it
FEE KA PR BN, AR S — TR
—E. K FER T A K B RER T BRI BEOR T A
RAMET A K AT . PELAEZ %59 %} B A4/
EAE B A A RS IR, A8 AR LA 2538, RO
KB /INETE B RO R B R BOR AR .
LA, 2R K 4 0 s 52 R T 0 O TR LR P AN R
SCRFRL &, X5 BELL 455 % 220 4k (Mojave)
FEBERY 8 Fh &M — ALY A TE L PR — 2. A
U A B AR S5 .

RGP W F ALY A Y R A A fE—E
Y L PN IR K 38 T T S 2 S A B T R A i
X b AR SE RS RS R I AR R K
ALFETS AEMR SAE YRR TR IR XRHRID B E Y AR
WRBT IR B, B o T B A3, 3 b A= B A T
A Yy R B W TR R T S T R AR X
9 A A AR A BIF ST 015 H AR LA 2598, A A R EE AN
R A LR TE K 3G 464 T AR AR B R . XU
SRS 5 A Y R TIF AR B L.

TESEKAL RS , BKHA MRS BE 2 OB JR o BL 45 8 IR A
B MHEHREEZSHRES A EMAE. XAEER
DR S R i ok A 3 o 30 L, D 32K B R ) SRR AR A AR
T S B BB B R Lol i A o) Bl B S5 A% B LIS hn
LR FR) SR S R of 77 5 AT R 18 X 3 168 B 355 14 3 Jf

80

M. X5 LU S jmFsR a5 RAR R

WA, HE R B A B AR ) R B R v B P 48 g
B, x5 ROOYEN 5 st mgdERy 3 Fham ey o af
FEEE AR, N R SR SE A ) B A R B RN 2 IE A O,
X5 PN T R S A B ST A5 R B AH— B T
U B 7K AL BT AR B L X BRF A AR MR B B R R
B, DT g Wy i IO T2 5 B 5 L 48 s J5 AR B BE AN
R EE R EENESYE L,

PR AE R R ZERE KGN A SRS 5T HETE
IR ITe T A AL AR R P A3 7 AR A TR AR R A
V1) 145 SRR 52 BoF ) S 4 5 e 7K 8 fin T R R ) 5 SR LA
PR B BB B B RAE . 5 IR , AR AR Y
FEL P B AR R I o, 356 % 57 1 IXC #g By XL 1 0 A B AR 4
AABEZEEX., R, B#E—PRRREAESREES
ARG T A ZERRHL ] S AL IS IR, SR AR
SRR AT 7 F X B s 345 b 1 A ) 2 AR A
A IR B T R R P AR A T RE AR AR

S E 30k

[1] TIPCC. Climatic Change 2007: The physical science basis: Summary for
policymakers[ M]. IPCC WGI Fourth Assessment Report. New York:Cambridge
University Press,2007.
[2] EASTERLING D R, MEEHL G A, PARMESAN C,et al. Climate
extremes: Observations, modeling, and impacts[J]. Science, 2000, 289 ; 2068 -
2074.
(3] BMEE,KME. FEILMEEEMEYXRNE] TRXR,
1994(11) . 1-26.
[4] FKoris. BRI X EmEY NSRRI HYAESE S50
Y FMNT,1985(9) : 213-221.
(5] FREWL ARz 0 P EASEIM. B . iR ER iR, 1985 46-
267.
[6] SHIY F,SHEN Y P,KANG E,et al. Recent and future climate change
in northwest China[ J]. Climatic Change,2006,80:379-393.
L7] MEAERG VK, ZERR R, 45, o [ W US4 e B T 1) B 1 % U 19
AEFNFHERITLT . 55 4B R 5T, 2003(23) : 152-164.
[8] PIAO S L,CIAIS P,HUANG Y,et al. The impacts of climate change
on water resources and agriculture in China[J]. Nature,2010,467:43-51.
[9] ZHANG Q,SINGH V P, LI J, et al. Spatio-temporal variations of
precipitation extremes in Xinjiang,China[ J]. Journal of Hydrology,2012,434;
7-18.
[10] JIANG F Q,HU R J,WANG S P,et al. Trends of precipitation ex-
tremes during 1960-2008 in Xinjiang, the Northwest China[J]. Theoretical
and Applied Climatology,2012,111:133-148.
[11] WENT F W. Ecology of desert plants 1. Observations on germination in
the Joshua Tree National Monument, California[ J]. Journal of Ecology,1948,
29.:242-253.
[12] XIA Y,MOORE D I,COLLINS S L, et al. Aboveground production and
species richness of annuals in Chihuahuan Desert grassland and shrubland
plant communities[]]. Journal of Arid Environments,2010,74 ;378-385.
[13] IRWIN R E. Field and allozyme studies investigating optimal mating

success in two sympatric spring-ephemeral plants, Trillium erectum and T.

grandi florum[]]. Heredity,2001,87:178-189.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2016017):76~51

w4y« EHREFF -

[14] WILLIAMS J L,JACQUEMYN H,OCHOCKI B M, et al. Life history
evolution under climate change and its influence on the population dynamics of
a long-lived plant[J]. Journal of Ecology,2015,103:798-808.

[15] GUTTERMAN Y. Environmental factors and survivalstrategies of
annual plant species in the Negev desert, Israel[J]. Plant Species Biology,
2000,15:113-125.

[16] X, B 4. FEEAYF PR A SZE X #HY%EER,
2007(24) :414-424.

[17] LUJ J,TAN D Y,BASKIN J M, et al. Germination season and
watering regime, but not seed morph,affect life history traits in a cold desert
diaspore-heteromorphic annual[ J/OL]. PloS One,2014,9:e102018-e1020118.
[18] XU H, LI Y. Water-use strategy of three central Asian desert shrubs
and their responses to rain pulse events[]]. Plant and Soil,2006,285:5-17.
[19] AR ®ZE 3, 5. W R PEE W e U0 15 9 B B 5 Rl A 7
FELT]. TR X #FFT,2009(3) :312-317.

[20] SOKAL R R,ROHLF F J. Biometry:the principles and practice of sta-
tistics in biological research[ M. 3rd. San Francisco: Freeman,1995:122-289.
[21] AMBROSE L G, WILSON S D. Emergence of the introduced grass
Agropyron cristatum and the native grass Bouteloua gracilis in a mixed-grass
prairie restoration[ J]. Restoration Ecology,2003(11):110-115.

[22] MILBAU A,GRAAE B J,SHEVTSOVA A,et al. Effects of a warmer
climate on seed germination in the subarctic[J]. Stata Journal,2009,104 ; 287-
296.

[23] OTIENO D,KREYLING J,PURCELL A,et al. Drought responses of
Arrhenatherum elatius grown in plant assemblages of varying species richness
[J]. Acta Occologica,2012,39:11-17.

[24] JBUEUR, R, 36 22, 45, SRR A P 52 7l B R4t B0 A Yy ) 1
A IALT]. 42554, 2012(32)  T67-776.

[25] 24, TRRALA , TRAR 0, 55, SRR o [ B J AR 25 2R G 0 i i
LRI P EARL A 2R, 2014(2) . 1-8.

(267 PN %5 fir AEL 0 7 3 SR RS YRR T B i R AR SE MDD B K
FF B EE AR K%, 2012 :32-46.

[27] VPRgAr, B K24, BRSUK 45, 1T 15 R0 12 FhPvily o S I M TR A SR
i3 5 FF AR SRR L B R LT . A A4k, 2014, 38(6) : 585-598.

[28] SINGH K P, KUSHWAHA C P. Diversity of flowering and fruiting
phenology of trees in a tropical deciduous forest in India[J]. Annals of Botany,
2006,97 :265-276.

[29] CLELAND E E,CHUINE I,MENZEL A,et al. Shifting plant phenology
in response to global change[J]. Trends in Ecology and Evolution,2007(22) :
357-365.

[30] MAZER S J,TRAVERS S E,COOK B I, et al. Flowering date of taxo-
nomic families predicts phenological sensitivity to temperature: Implications
for forecasting the effects of climate change on unstudied taxa[J]. American
Journal of Botany,2013,100.:1381-1397.

[31] E#. 53255 WA ar il Y A A S ¥ PR (D). B8 AT Jis
el k%, 2005:12-24.

[32] SKATHE « SFIEL. WFPSE ALY O Rh F IR IR 55 07 R Rt R HoA V6
SAFAE[D]. &8 A ST BEEAR L K3, 2014.:37-44.

[33] PELAEZ D V,BUSSO C A,ELIA O R;et al. Demography and growth
of Medicago minima and Erodium cicutarium ; water stress effects[J]. Journal
of Arid Environments,1995,30.75-81.

[34] BELL K L,NILES W E. Seasonal changes in biomass allocation in eight
winter annuals of the Mojave Desert[]]. Journal of Ecology,1979,67:781-787.
[35] MR, 3%, B, 45, BEMRE K6 S A L S AR R AR K R
RER AR LT ]. £ 75441, 2009(29) : 1859-1868.

[36] YANG Y H,FANG J Y,MA W H,et al. Large-scale pattern of biomass
partitioning across China’s grasslands[J]. Global Ecology and Biogeography,
2010(19) . 268-277.

[37] SREEHE, XUHTF, 2 55, 45, BHR I B U st A A AR AIE 2 e v AR 4k
WA RELT]. A 53,2014 (34) : 2737-2745.

[38] XU Z,WAN S,ZHU G,et al. The influence of historical land use and
water availability on grassland restoration[]]. Restoration Ecology,2010(18) ;
217-225.

[39] van ROOYEN M W,GROBBELAAR N, THERON G K,et al. The e-
phemerals of Namaqualand: effect of germination date on parameters of
growth analysis of three species[J]. Journal of Arid Environments,1992(22) ;
117-136.

Effect of Increasing Precipitation on Life History of Annual Brassicaceae
Specie Descurainia sophia in Cold Desert

TANG Linghong, WANG Yongqiu, LUO Nana, WU Yanfeng
(College of Grassland and Environment Sciences,Xinjiang Agricultural University, Urumgi, Xinjiang 830052)

Abstract; Taking annual ephemeral plant Descurainia sophia in the Junggar Desert as experimental material, the
influences of watering on life history plasticity of annual plants were studied by simulating precipitation, in order to
explore the response of annuals to changes in water. The results showed that plants could entry into the flowering date
and fruiting date earlier under the treatment of precipitation,then extended the duration of flowering and fruiting; fruit
rate,plant height, number of branches and leaves also increased significantly by watering (P<C0. 05). Also, biomass of
spring-germinating and autumn-germinating plants (0. 612 1 g and 1.210 5 g) were bigger than those (0.458 3 g and
1.002 5 g) of control (P<C0.05). Under the background of increasing precipitation, emphemeral plants improved the
adaptation to desert environment, and it had an important significance to the protection of desert ecosystem, rational
utilization of resources and sustainable development of region.

Keywords :increasing precipitation;Junggar Desert;emphemeral plants; Descurainia sophia ;life history
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