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Germination response of Artemisia sphaerocephala to light in Mu Us sandy land

BAI Hua'®, ZHENG Yuan-Run'"*

1 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Betjing 100093, China
2 Graduate School of Chinese Academy of Sciences, Beijing 100039, China

Acta Ecologica Sinica 2009 ,29(5) :2646 ~ 2654.

Abstract: Artemisia sphaerocephala is a dominant native species distributed in Mu Us sandy land and it is widely used for
vegetation rehabilitation in arid and semi-arid regions of North China. In literature, there exist two different opinions on the
effect of light on seed germination of A. sphaerocephala. Such confusion hinders practical applications of these findings in
air seeding. In this study, the influence of light on seed germination of A. sphaerocephala was further examined to validate
the two findings. Several environmental factors are considered including the sources of seeds, the time and methods of seed
storage,, seed position, and temperature. Results show that the sources of seeds, the time and methods of seed storage and
seed position significantly influenced seed germination of A. sphaerocephala. The final percent germination of A.
sphaerocephala was higher in dark than in light at low temperature regime (10:20°C). The final percent germination was
lower for seeds from Yulin than those from Otog and Ejin Horo (6.4% —54.4% and 0. 8% —48% lower, respectively). In
dark condition, the final percent germination was lower for dry seeds than fresh seeds and seeds stored in natural habitats
(6.4%—41.6% and 2.4% —39.2% lower, respectively). It was also found that the final percent germination was mostly
lower for seeds gathered from lower part of branches than from upper ones (2.4% —41.6% ). These results support the
findings by Zheng et al that lower temperatures and strong light inhibit the seed germination of A. sphaerocephala. Hence,
efforts should be made so that seeds could be covered with sands after air seeding to facilitate seed germination in dark

condition.
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Table 1 Habitats of Artemisia sphaerocephala in the three sites

Fh i Source of seeds RHETLIE Otog P4 Ejin Horo AR/ NE A Yulin xiaojihan
- 39°3'32.8"N 39°28'49.3" N 38°25'44.1" N
A . , ) )
BT Location 107°58' 2.0" E 110°12'5.3" E 109° 33 54.1" E
FHRKR - 271.5 393.7 413.9
Mean annual precipitation (mm)
FHRLR . 2470.4 2311.2 1895.7
Mean annual evaporation ( mm)
SRV
Mean annual temperature (°C) 6.36 6.12 8.05
, G T ;
HR R e HSHTR bl
Plant communit A phaerocephala communit A. ordosica and A. phaerocephala
ant community - phacrocephata commumty A. sphaerocephala community community
2.2 FhTHIRAE

12 3 PSR FERR T« 3 SR T M A A 5
A 4°C B VKA s ARAF R R B B 18] 5 355 6 o F7E 0R F
B TJE R/ MR T A5 B 4°C (VKA T IR 77 5 37
BT /MBS B S B FRER LR 20 424
B 5] 47 38 P S 6
2.3 FREHLR

SCE 4 A S A T A KA P AT, R A5
KGR H7E R FESLRS 14h, SLIAFTHAEO  NE :
52% () NaClO Y b i 1min, AR ERE S R, | Hhanghe ™
By IR S S AVE R, A E A 08°E 0
BRI 3 J2UEAR, BEHLAL I 25 B4R B (O Fh T HE47 9 A
KRB, I B AR , SRR — KR Fig. 1 Sampling location map
FH AR, R B IEBNIE A EEH KR, EFIE med3 AR a4 51557 3 A RAEH S The three dark dots in the
TE IR T . LIRS BB R R EN NIk B map indicted sampling sites
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H2E ) SRR 3 AR X R 8 B % 2 SR B IR (10:20°C) BB S AR Fh F 05 8, T 7E IR BE ¢
BB (15:25°C ) G FF AR F I I BIE R , (AL I0 2 AR B TAR S B — MR R 7. i BIR
AR I TR R 25 SR D TR B & R, ARG S SE B A B i 0, St B TR 4T T 95
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EH AT REREASA R, B A .
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FE 10:20°C Bt , Fh 73 & SRAE L USRS T SR FE BRI R o S5 SEFB ALk BRE, X e A 7110 &, R
H SRFE IO B & B VS R AR R R T AE GRS S T B R R 2= 745 R 29. 6% ,40.8% ,71.2% (& 3) ;X
FAMRAERNF I 5,3 i R R 2R 5510 28.8% ,63.2% ,72.8% (& 3) s X I TARFFMFF T = ,3 i &
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57.6% (& 3) ;3 AT F R R EZF 710 44.8% ,19.2% ,24% (& 2) ;3 HEFSMRAAERD T K 22 H 0
By 74.4% ,53.6% ,68% (& 3) ; AT F , 2 HHrbk s X fFh 755 & R L Ab B st IR (R T2R4E 50K 6. 4%
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41.6% AR T EFIMRFE 2.4% ~39.2% ) , KB EEELHAL R EFEF 7 LT HAF 78 K2R 5 (2.4% ~
41.6%) .

120 —~ —
10:20°C 15:25°C
a a b a a
~ 100 - a a
< b b b i i M N al a
£ 80 b b 4l I =
. N s GEN AER
g N N N
g % 60 | § § . § i
. & N 2 BN \
X 8 N TN \
e N N N
A § § § i
g N | [N \
E N | [N Bl B
2 N | [N \ :
£ 20 - § § § -
N N N
N N N
0 N | (BN | IHN [N [N [
ou OL EU EL YU YL ou OL EU EL YU YL
OU SHE Tk tk _EEBEFF Seeds from upper parts of plants in Otog FIF 2% Kinds of seeds
OL ZR4E SEM bk T A9 A7 Seeds from lower parts of plants in Otog
EU {F&EEHAR EF MR Seeds from upper parts of plants in Ejin Horo I %I Light
EL {47 MAK T 3B Seeds from lower parts of plants in Ejin Horo B 55D RS Nearly Dark
YU HibkkiAk 2B 4% Seeds from upper parts of plants in Yulin ML Dark

YL HibkkEAR T EBE4FF Seeds from lower parts of plants in Yulin

E2  10:20°C 15 15:25 C I GRS PRI A4 T BT RF R0 7 0 R 36 Lot
Fig. 2 The final percent germination of dry seeds of Artemisia sphaerocephala in light and dark at 10:20°C and 15:25°C

E H ARl INE B 2R [R) — Fof W5 b K% [R) — 25 SR R [ O BRAL B 454 T RPF i R R 3 A Bars with different lowercase letters are

significantly different from each other with different light under same seed sources and seed positions

F2 WiEM. EEBUAREIX BRI ERFHEREZ NN I BARFTEDWT
Table 2 Results of four-way ANOVA of the final percent germination of Artemisia sphaerocephala under different seed sources, seed storage
methods, seed positions, and light at 10:20°C

i Source 1 e 2 & 2 Final percent germination
Df F {f F-value P Y P-value
JtIR Light (L) 1 735.817 0.000
1173 Seed storage methods( W) 2 5.940 0.003
L5523 Seed positions ( P) 1 5.260 0.023
Fh L Seed sources(S) 2 95.379 0. 000
el x EEA R LxW 2 32.948 0. 000
S x G5 SHRAL L x P 1 3.703 0.056
JEHR < R L xS 2 6.686 0.002
[REE TR x BESLHAL W x P 2 3.327 0.039
PRAFIT 3 < R W x S 4 7.294 0. 000
ZESLERAL x Fh AL P x S 2 2.858 0.061
JEHE < PRAE TR x G55 Lx W x P 2 0.345 0.709
SR xR x FhiHL Lx W xS 4 7.114 0. 000
JEHR X G5 SLFHAL x B Lx P xS 2 7.310 0.001
RAE R x G552 BL x R W xP xS 4 1.873 0.118
JEIR X ARAFE N x G5 SLHAL x R Lx W xP xS 4 3.642 0.007
R2E Error 144

3.3 RIRIGRATH 6] X5 B 52 RIS
T2 R IR IR R R R AR EATZ B S AR X AR A B R A RN, i & 4 ]
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~ 120 - WrfAhF Fresh seeds = B HMREIFFIT Seeds stored in natural habitats
S
H
2 100 | b
g
E
& 80
=
38 a
2 et T
g
=
2 40 |
=
%
g 20 |-
X
g
0
ou OL EU EL YU YL Oou OL EU EL YU YL
OU 4L Fikitk_EEBA4FI T Seeds from upper parts of plants in Otog ‘
OL ZF4E SEHEME T 389+ Seeds from lower parts of plants in Otog Fh¥- 22! Kinds of seeds
EU {F4: 1% HLRk _E#RB9FhF Seeds from upper parts of plants in Ejin Horo 1 3¢ Light
EL {F& B IR HEML T 38 B9+ Seeds from lower parts of plants in Ejin Horo B 5 DU Nearly Dark

YU Hitkkikk b3 07 Seeds from upper parts of plants in Yulin
YL HikFE Rk T 3 B9FhF Seeds from lower parts of plants in Yulin

B3 10:20°C I LIS PRIB A4 T AF R F IR A B R R
Fig. 3 Comparison of the final percent germination of Artemisia sphaerocephala in light and dark at 10:20°C
B R ) /NE B3R [R) — R 5 b B ) — &5 S AL A [F) 6 BRAL B4 TR F i R R B3 R Bars with different lowercase letters are

significantly different from each other with different light under same seed sources and seed positions

W, RAF 19 I 50R%F 0.2 4.8 ARIFN i & R 22 53 B3 QRN 5:15.,10:20.25:35°C ) ; 77 15 JA 5%
172 4 R RAp 7o A R 25 B (RN 5:15.25:35CH) o 7EHARIRAFIT A P A7 R RERIIA BE

P ¥ 8 R R LR I AR K (B IR BB v VBRI, B (RAT I 18] B S, b 7 B AR T I 3K
PR, MRS BIREE TR T B R R AR (B 4) .

120 120 -
100 | 100 |-
80 | 80 - —e— ERFEIEHHE Otog
S 60l 60 w0 PRV Ejin Horo
= ——v—- Hit/NLIF Yulin
S
g 40 | 40
E 20} 20+ 1020C
on
g 0 I I I I I I 0 I I I I I I
S 0 2 4 8 15 19 0 2 4 8 15 19
2
T 120 120 - 120 -
3]
[}
£ 100 |- 100 |- 100 |-
ﬁ 80 | 80 80
R
X 60 60 |- 60 L
i
40 | 40 40 +
20 - 15:30°C 20 - 20:30°C 20
0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 |
0 2 4 8 15 19 0 2 4 8 15 19 0 2 4 8 15 19

{RAZHFA] Time (week)

B4 JBE IR ol DR IR B X B 8 A PRSI

Fig. 4 Final percent germination of Artemisia sphaerocephala in different storing time, temperature and sites
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BEARIR], (EAG T RANIILE SRR REVE P HEAT , B TS T AR 3 B S B AR MR . R, FR T AP R D 5 28
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M LR, SEOEIM BT R SRHEE R A I A G ANSR R T BUE T R T (5ROL)
B 2 T T TS 40 e T M TR MR AR BE BT AR08 e SR PR v OIELBE | TG 4 A RSB T PRI, Dl R
1 5 AL X 78 0 v R R R TR M o PR B A TS R sh b, R 2 W B
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Table 3 The light intensity at the different sand depths
U JZWE Depth (em)

SEIRHRE Light( wmolm ~2s 1) KEPH Treatment

0.1 0.2 0.5 0.8 1
1646.7 T Dry sand 17.2 0.29 0.1 0.08 0.02
7> Moist sand 24.1 1.59 0.01 0.02 0.05
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& —RE YDA , A A T 78 A I PRI IR, Je b 1 i 22, T3 0 Gl AR A Ao

H T B AR AN SE R A I BRI, A8 SCSR IR TCEA IR B4 3 B BRI AR o BVEEAERR Ttk 5 PR B
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