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Abstract: The effects of different sand burial depths and seed sizes on the seed germination and seedling
growth of Artemisia desertorum were studied under laboratory conditions. The results showed that the
seed germination rate,dormancy rate,seedling emergence rate and biomass of A. desertorum were signifi-
cantly affected by the sand burial depths. The seeds could germinate without sand burying. The germina-
tion rate,seedling emergence rate, seedling survival rate and biomass were the highest,and the dormancy
rate was the lowest when the burial depths were 0. 5—5 ¢cm. When the burial depths were more than 5 cm,
the seed germination rate, emergence rate, seedling survival rate and biomass decreased significantly with
sand burial depth,but the dormancy rate increased significantly. When the sand burial depth was 12 cm, the
seeds did not emerge,and the seedlings could not survive. Seed size had no significant effects on seed germi-
nation rate,seedling emergence rate,seedling survival rate and dormancy rate,but had significant effect on
seedling biomass. The biomass of seedlings from large-size seeds was significantly higher than that from

medium-size seeds with the same sand burial depth,and the biomass of seedlings from medium-size seeds
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was significantly higher than from small-size seeds in the same sand burial depth ranged from 0—12 cm.

Under 5 cm and 7 cm depths,no significant differences were found in biomass of seedlings from different

seed sizes. Therefore,it is considered that the seed of A. desertorum is suitable for sand burial depth of 1—3 cm.
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Fig. 1 Effects of sand burial depth and seed size on

seed germinationof Artemisia desertorum
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Fig. 2 Effects of sand burial depth and seed size on

seed percentages of A. desertorum
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Fig. 3 Effects of sand burial depth and seed size on

seedling emergence rate of A. desertorum
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Fig. 4 Effects of sand burial depth and seed size on

survival rate of A. desertorum

1 DEREMMFRIIMNNDEHEEYENZN
Table 1  Effects of sand burial depth and seed size on seedling

biomass of A. desertorum

5 1R VAR DSSact kA

/em BT HoRL INBLF T
0 2.4940.35 " 2.1840.33 " 2,67£0.88
0.5 4.9541.36 ©  4.16+0.55 "™ 4.3440.91 "
1 6.0540.58 2 5.0140.91 "  4.6340.61 "
2 6.294:0.24 4 5.4941.52 4 4,.9741.07
3 6.524:1.17 *  5.5240.64 *  5.6141.33 "
5 6.044-0.28 *  5.5140.84 %  5.2840.05 "
7 5.2740.96 ® 4.074+1.17 % 3.7440.82
9 4.4940.35“  3.18+0.33 " 2.6740.88
12 0 0 0

3 #E5iti

FEMYZERT ARKIEL WA
Yy b5 BB B T B L B S 2R M 1 Ah L i e i T
FREZK e XD W2 | U i ) o3 Al 25 DR 3R T A D
b SRS BV T B B [ R L A2 T
S A 5 T BE T I B % 54 8 R B A
BA e BT K w1 AR BRCR 25 0F B £
SEFD T 4 Fhdrizt .

Foft 7 A [ v 7 T B A R R e IR A2 O
S HEIK I A0 SR S5 2 R I R ZR A 1 TS
T A ) 0 S BE o e S L - M 01 B B A X

L NTIE = Al B | = Ny 0 S e R |
EEXT U E M TH k BA REZW, frE Tt
FMI 3R FURY K oy 28 RN TR K BN D
g Vb A U R T R, (H AR AR XE DAL A
VPIZE T &)y e L e RS s R 0. 5~5 cm
IF s AN R /I B8 0 8 b 1 B A e (E 2 Vb R
=5 cm W, B A SR v SRR RE B T 2
% A7 B & 35 VO IR B GO OC A ) R/ 7
FRH R A TE A VD IR I T 19 3 25 5

ZECRY e LRIV SORA IR0 (PN
TR F B & MR v R — R
J5 » HELE R YA T R OAR AT LA L (H &) e DL
1] Agropyron psammophilium I FhFAE T 2~
12 cm BF#f & B0 3K 90 Y% L b ARV HE T 8 cm
B B LA 5 2 b R <5 om i, X R[]
PSRN E i R T T e s A (N T TR/ R
JER 7~10 cm W, 0 Fh 7 b A< BE VD 2R B 5
B REAC, el W, Y vb B RN Y R AR
AT LAH & 4 i AR RE R L. X AT RE SR DY O T
JE G T - A A8 Y RE R LA L B
A 4 TR 2 ol RO JE R B B 0 B Ak B
G X BE AL AT RE AR VD )Z AR TR R 5 L Ah
VIR BRI A I ]

U AR T RIR R SV R R B, Y
R B I A AR, RIS KN, 1
T B 5t A1 et v RO B R R AR U MR
ik Vb 4l v REAE T i R ORI B S L R T Y
BN VI 7 em B 60 % DL B R4k T iE
PRECIR S | 32 £ Fh 7 7T e 2 Bl 4 v 132 3 AUk s b
D TRV SRR D8N B OL T W R (B SR
B, XU 2 7 Bl B R AL A o e B R T 2 LAY Ao
FAE— R ] FUAFB 23 1 B 9 A TR Rl
T ORI B Bl 5 B R R A R T
AR AR A7 AER YD BRI, v 2 B D 5 AT B 4>
P O, & i RAR T A R 18 A2 FLTR R e 55 1T 2
JRE A0 R O A BF 9 4 SR AR AL, FL AT
NTEXT & B (Artemisia) F8 49) Fh 0 & (9 28 B b
FHWAA R TAHMME IS, 458 H AR AT
FENA U E R FHRIEHYHIREN 1~3 cm HEZE
yhpiio27l

BEIEA BRI A 22 (8] 58 G st g R DR R
TR/ ol R A AU A DR SRR 2 AR A 7 R R
INASTR Y 1~ 33X S8 1 BT 5 RE B 2 0 5 ROV
DI, Bl B AR Y £ 0 X Rl T W] R SR
ARG R SRR/ NG TR U SN RPANY, A/ A N
NRLAR R ORLAR - 5l W5 3 T8 28 55 e A, A



561

FIrHE S VP HURRD TR /N Vb R T Rk B A A I B R 133

T KNI T RE XS HE ) R T AL R BE T L R B A
AN NGNS IR WS SEER (R M1 I AaNa oS 7
Wi AR g R R U M A TR R [ KN U
TRIB AR R RIREEE R AR E HY
HEPRBEE =7 cm B, [F]— VDAL 1R ORI A 1 1 3
3 T ORIV RL R -, BB B &) AR ) A
Bt s HH AT DA L R /N AT X 4 RE A
K JE WA R SR, AN FE R VD
(Psammochloa villosa) . ¥F & 88 % JL (Caragana
korshinskii) \ Vb 3% (Agriophyllum squarrosum) )
WFFE o R WY A ) 78R B ) 4 1 5 D
JZ B RE 7 e, D DR AT BE R il T ORI 1A B
A2 ) T B AT AR A G B BE R IEAL T
Ut 2N —E TR R FR5 R Z5 T R 4 g
WP o 538 RORLRR I8 AR 4l B A B =X
M B EAT 3R A o 10 4 o 9 I &)y v 7 T 19
BL2 o DT A2 328 b i T 20

TEVD AR S R GE D A0 B R A 1 VD 80 AE ) 1Y
A AE 7 A EE R L BE W A T D 2 AT A — Ay A
A A2 6] 90 5 B & A bR e B AR B Rt
E AT BA KN Z AR B0 T Wk 4
TEAS R V0 R B i i L 23, 4 i 1 JHE 3 73X A 2R
SEE 38 B RE T I8 1A A B RURS 5 U T RE IE X i
Xof b BT A A 2 N SR v s A B AR R
Gk e A 35 P R E T O AL AR RE B E T Ak
filh

S 23K

(1] 3REOG, EHF . 2090 5. S B i ¥ 48 1% S0 X SR A o0 it R
JERE[T]. A E P8, 2005,25(3) :306-314.
ZHANG J G.WANG X P.LI X R.et al. Advances and pros-
pect of researches on desert plant life history strategies[]].
Journal of Desert Reserch,2005,25(3) :306-314. (in Chinese)

(27 ik B bk, R 2 45 10 10 X o ol — 41 A 20 B 4l 9 17 08 &
oA A B )], A 3242, 2015,34(1) 1 79-85.
QU H,ZHAO H L,ZHOU R L.et al. Effects of sand burial
on survival and photosynthesis characteris-tics of two Chenop-
odiaceae annual[J]. Chinese Journal of Ecology,2015,34(1):
79 -85. (in Chinese)

(3] AEdr, & FLUL, X, B4 b i X v 8 AR K 5% 28 ¢ o i
(70, R EYPBE,2011,20(2) :436-441.
AN G X,ZENG F J,LIU B, et al. Effects of sand burial and
water supply conditions on seedling emergence of Populus eu-
phratica Oliv[]J]. Chinese Journal of Ecology.2011,20(2):
436-441. (in Chinese)

[4] SAMSONE I, DRUVA-LFISITE 1, ANDERSONE U, et al.
Plasticity of a dune plant Alyssum gmelinii in response to sand
burial in natural conditions[ ]J]. Acta Universitatis Latviensis,

2009,753:125-136.

[5] ZHANG ] H,Maun M A. Effects of sand burial on seed germi-
nation, survival and growth of Agropyron psammophilum
[JJ. Canadian Journal of Botany,1990,68(2):304-310.

[6] HANG C Y,YU F H,DONG M. Effects of sand burial on the
survival, growth and biomass allocation in semi-shrub Hed ysa-
rum leave seedlings[J]. Acta Botanica Sinica,2002,44(3) :337-
343.

[7] DECH ] P, MAUN M A. Adventitious root production and
plastic resource allocation to biomass determine burial toler-
ance in woody plants from central Canadian coastal dunes[]J].
Annals of Botany,2006,98(5):1095-1105.

[8] IR, Gutterman Y, H1 IE 18, 5. F VP H Fh 7 0 & £5 Pk (9 BF

S PR B R R 2w [T ], #1942 45 % 4. 2001, 25 (2) : 240-
246.
HUANG Z Y,GUTTERMAN Y.HU Z H,ez al. Seed germi-
nation in Artemisia Sphaerocephala |l . the influence of envi-
ronmental factors[ J]. Acta Phytoecologica Sinica,2001,25(2) :
240-246. (in Chinese)

[9] HHEs  RURTE ARBEAR 5. V0 HLANF 5 R /N X A7 25 4 %9 JLAD

Tk Mg A KL RS %M. 2012,32(24) .
T757-7763.
YANG H L, LIANG Z L,ZHU X W, ez al. Effects of sand
burial and seed size on seed germination, seedling emergence
and growth of Caragana korshinskii kom. []J]. Acta Ecologica
Sinica,2012,32(24) :7757-7763. (in Chinese)

(100 ZRAMEM &M, BEHRIE. VO HARR F /) X [ 0 R R #E 4

TG R[], A A 2, 2005, 29 (5)
730- 739.
ZHU Y J,DONG M, HUANG Z Y. Effects of sand burying
and seed size on seed germination and seedling emergence of
sand-fixing grass Psammochloa wvillosa [ ]J]. Plant Ecology,
2005,29(5) :730-739. (in Chinese)

[11] ZR{L2 R m% B H 5, 4. PEG 30 X4y 5k Fh 7 5 & XA

P PERY )], T, 2011,30(5) :42-45,
CAI S Z,PAN Y Z,CHEN Q B,et al. Effects of PEG stress
on seed germination and physiological characteristics of Cara-
gana intermedia and C. korshinskii kom. [ ]J]. Seed, 2011, 30
(5):42-45. (in Chinese)

[12] GUTTERMAN Y. Survival strategies of annual desert
plants.adaptations of desert organisms[ ] ]. Berlin: Springer-
Verlag,2002:211-280.

[13] SUN J K,ZHANG W H,ZHANG ] M, et al. Response to
droughty stresses and drought-resistances evaluation of four
species during seed germination[ J]. Acta Botanica Boreali-Oc-
cidentalia Sinica,2006(9):1811-1818.

[14] XA 75, Ty 2ok, sl 7l et , 45, AR YD BRI 2% 3 Fh— 4R A M

RV HR GA3 B L)) T8 X BF5E, 2010,27(5)
699-704.
LIUY J,MA Q L,ZHANG D K ,et al. Response of seedling
emergence rate of three annuals to sand burial and GA; at the
Southern edge of Tengger desert [J]. Arid Zone Study,.2010,
27(5):699-704. (in Chinese)

[15] B2 /S A BB 7 R /0N 0 4% Ao % B2 % o i i S e 7], 3
MR ,2001,18(6) £ 30-34.

[16] Ak AR BI85, B2 i Y B vb i Sl v



134

[l R e

35 %

[17]

[18]

[19]

[20]

[21]

[22]

(23]

YIRS B AR [T ], A &5 2 i, 2012, 32 (1)« 3423~
3431.

MA Q L,ZHENG Q Z,JIA J J,et al. Species composition and
quantitative characteristics of Artemisia desertorum and Ar-
temisia ordosica communities in Ulan Buh desert[]J]. Acta
Ecologica Sinica,2012,32(11) :3423-3431. (in Chinese)

Th Ak, o gy, TR TEE L L VDR AT I A Y B XUREL Y0 AR T
(7. 2 A& %3]7 ,2012,31(7) : 1639-1645.
MA Q L,LU Q,ZHANG D K,et al. Effects of Artemisia
desertorum and Artemisia ordosica on wind and sand preven-
tion[J]. Acta Ecologica Sinica, 2012, 31(7):1639-1645. (in
Chinese)

XL ESCRE R AR R T R U Y A i R R
ATRFAEBFEL)]. TSI, 2018, 41(4) : 786-792.

ZHAO M,WANG W K,WANG Z F,et al. Biomass and root
distribution of Artemisia desertorum Krasch in semi-arid re-
gion [J7. Arid Zone Geography,2018,414;786-792. (in Chi-
nese)

MAUN M A. Adaptations enhancing survival and establish-
ment of seedlings on coastal dune systems[]]. Vegetatio,
1994,111(1) :59-70

ZHENG M Q,ZHENG Y R.,JIANG L H. Effects of one-time
water supply and sand burial on seed germination and seedling
emergence of four popular psammophyte in Mu Us sandy land
[1]. Acta Ecologica Sinica»2006,26(8) ;2474-2484.

YANG H L,CAO Z P,DONG M,YE Y Z,et al. Effects of
sand burying on caryopsis germination and seedling growth of
Bromus inermis Leyss[]]. Chinese Journal of Applied Ecolo-
gy,2007,18(11) :2438-2443.

MAUN M A. Adaptations of plants to burial in coastal sand
dunes[ ] ]. Canadian Journal of Botany,1998,76;:713-738.
ZHANG ] H.MAUN M A. Seed size variation and its effects
on seedling growth in Agropyron psammophilum[]]. Botan-

ical Gazette,1990,151(1):106-113.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

HUANG Z Y,GUTTERMAN Y. Artemisia monosperma a-

chene germination in sand: effects of sand depth, sand/water

content,cyanobacterial sand crust and temperature[ J]. Jour-

nal of Arid Environments,1998,38(1):27-43.

HUANG Z Y,DONG M,GUTTERMAN Y. Caryopsis dor-

mancy,germination and seedling emergence in sand, of Ley-

mus racemosus, a perennial sand-dune grass inhabiting the

Junggar Basin of Xinjiang, China[ J]. Australian Journal of

Botany,2004,52(4) :519-528.

HUANG Z Y,GUTTERMAN Y. Comparison of germination

strategies of Artemisia ordosica with its two congeners from

deserts of China and Israel[J]. Acta Botanica Sinica,2000,42
(1):71-80.

XA PR i A B AR 2 TN 40 1 T VD I Y A A N R

A B )], A 53R . 2014,34(20) :5832-5839.

ZHAO H L,QU H.,ZHAO X Y.et al. Ecological adaptation

and physiological response of Artemisia halodendron seed-

lings to sand burial[J]. Acta Ecologica Sinica,2014,34(20) ;

5832-5839. (in Chinese)

GUTTERMAN Y. Survival strategies of annual desert plants

adaptations of desert organisms[J]. Berlin: Springer-Verlag,

2002.:211-280.

AR T 407 2% IO, A7 4% B X6 LA A 7 R g %) A5 40 e T £ o

AR B SE (], VAL AR BE 24 . 2018, 33(6) - 20-25.

CHEN L R,LI'Y Y. Responses of seed production and vigor

in Caragana corshinskii to simulated precipitation variation
[J]. Journal of Northwest Forestry University,2018,33(6) :

20-25. (in Chinese)

FE AR BUPR IR T Ak, A5 S TR PR 2% P 3% Rl R R
G2 [T, VE AL AR 2E B 2F 4R . 20117,32(3) :156-161.

TANG W D,WEI L Y,MA Q L.et al. Influences of different

factors on the germination and seedling of Agriophyllum

squarrosum [ ] ]. Journal of Northwest Forestry University.

2017,32(3):156-161. (in Chinese)



