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II. THE INFLUENCE OF ENVIRONMENTAL FACTORS
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Abstract  Artemisia sphaerocephala Krasch. is a dominant shrub in large areas of active and stabilized sandy
deserts of northwest China. The seeds of A. sphaerocephala are light sensitive, germinating in light but poorly in
dark. The optimal temperature for germination is 25 ‘C. At 10 'C and 30 ‘C germination velocity was slow and
reached low total percentages, at 5 C germination was inhibited. The deeper the seeds were placed in sand, the
lower and slower was their germination. No seedlings emerged from achenes located at 2 cm or more cm.
However, when the upper layer of sand was removed leaving deep buried seeds at under just 0. 5 cm of sand, their
germination reached the same percentages as the seeds located 0. 5 cm deep from the beginning of wetting, but at
a faster rate. With higher sand moisture content, from 1. 7% to 14. 7% water content, germination was earlier.
From 19. 4% soil moisture germination was delayed and seedlings remained undeveloped.
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1982).

KA Y BEDEE G TER, SHMHT
R BB R VLR B I E . RN EH S W
BB TR T YT S B R SR TR
REMENER R T EEYHES RS, FTX
B IR B Bl BT Ay, T BA R B 4 e i B
2 8 W B /> (Gutterman, 1993;1994), H T ¥ EME
W) B R Rk i 15 5 5 08 & pL R DA T 8 AR 4 Rt b
ROBRE, N TFTHYWEFRFEENE L AIA
MY EEYHHFAEARESEARRAPHHR
(Gutterman, 1993) . B%t H W& R FHEHESHE
HIBFFRE R LRE

Ve (ERESE, 200K THYEHERE
%ﬁ%%i%&%xﬁ@ﬁ%ﬁ%ﬁﬁiﬁﬁ,uﬁﬂ
FREHE R L T RFRAEN A A SO AE
BEASEYWAERNTHREREY Y ERTED
T rHEMER. RETRAVENDRFENE
REALE, 35 b B K KB AR R B K

.

1 MR5TE

By SRR 1997410 A 22 HRET
£ EVHRK /DS RGH BRBET.

MHFHEEEZRUESH SN, 4 AN 1K,
FETHERY 50 mm HFMAEFH, THBEN
Whatman 1 S48, A S B & 24 h W 1 K,
HBOEHRMMHBEBE, RERERELRERE
R B AT R ZREE, JFEE One-
Way ANOVA 7 95%/K ¥ L, i# i3 PLSD #
Scheffe ® I ( » » )T ¥ Fisher PLSD &% ( % )
(Sokal & Rohlf,1995), iR LR M LR UF 4 X
TIRHERERE.
1.1 BEMERER W
1.1. 1 AEBTHHE

By ER R FE S C,10 C, 20 'C, 25 C, 30
CHERET, M HERELR, FERBHH /K
BT OER 10 h, B 14 DX,
1.1.2 EH/RBHEBETHE

ENBEAGREHA T, HRBEREH /HTE
¥(10h /14 h):25 C/5 'C, 25 C/10 'C, 25 C/
15 'C, 25 C/20 C, 30 C/5 'C, 30 'C/10 C, 30
‘C/15 'C, 30 'C/20 'C, 30 C/25 C.
1.1.3 FFEREXRRE . BOERETHEK

W FIEEEWERE @5 COTF, 43I ERE

Y6 BT (100 wE » M2 « SO GELLYE T U R g itk
FHE., YFHFHEEERESETE 0, &
B 75 4L Y6 A K B P R B R AR .
1. 1.4 SEEURE BRBUSRLX 8 & #I T .

DEBEWERE Q25 O T, M Fi#TREF
B3, @x1d,3d,5d BBk EFHFFELRTRE
10 min 5 , B4k FE BRE P 3ESE 20 d ERL U BT A A%
B, AR A B K RT3 R FE R 4L 06 I T S TC I BT Y
Epgdg, OEGEERE QS OF, M FHFHTRE
g, A RER 2d M 124 5, BRMTFREBEN
F 1 min, 10 min & 100 min J5, 2k SEfE BB P 5
$, WHERBAERBEATRENBE -+ RERER
m,
1.2 FFEARLBRERHHEE
1.2.1 AREEY L HEBANE

YR ETMBAEBRMES (12:.00 X8R
WEFARKREY L hBEIHHBRE. YIKLE
#H13.5%.
1.2.2 ARBEEYLHHERANE

AAEREHK K H2HH 28 cmX17.5 cm
X12em WK EAGREE, FHRCERRER
KEANESEE 6 B TR ETFYRERE, X
YWEREBFO0.5cm, 1.0cm, 2.0cm, 3.0cm, 4.0
em, FFAVFHBBKEET S HLHKTTE
¥ 13.5%. FI% I EIR M % & TR, LIRS
kka#EE. BEEERRE.
1.2.3 BEEEVLEHERHME

HYEMT 3 cm,4 cm YWETHFTFILEHE
Rl ¥ ER2.5cm,3.5cm WESFIBE BT
BETF 0.5 cm WL T, MM HERBRTRM.
1.3 AL SESFHTFERGR W

KWEPEMTFREERAN 50 mm FFFIK
W3 2.1 g BBV TFHEZ A1 B). K
4B MmA 0.5ml, 1.0ml, 1.5 ml, 2.0 ml, 3.0
ml, 4.0ml, 5.0 ml, 6.0ml, 6.5ml, 7.0ml, 7.5
ml @K, e, BT KFEESHHI 1.7%,
3.3%, 4.9%, 6. 4%, 9.3%, 12.1%, 14.7%.,
17.1%, 18.3%, 19. 4%, 20.5% . W& B T&
BAESE b, DMRIEE R IR SR M FRER BN T
PWERANEA 100 pkE - M7« ST EFBENE
HEE ., LREREREE D RERRTELAK
A RREENLERE. R THRERE24 b
Bl 1K,
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1

% # 25 %

2 MEER

2.1 BREALEMER
2.1.1 ZEEBRTHHE
EREXRT,AVENFHFE2dBEFHRE
R,2ES CE 30 CHBREHEEMNHRARE,HLAHY
EEHBRERN 25 C,MEEHEREN 15 CH 20 C.
EEEHBET, MFodReSERER K, 28
EREEEERETHHEAKFE.60d)f5,5 CTIH
K, 10 CH 30 CT,BHAEZ AN 32.5%+
4.11%,39. 0% £5.91%, M WBF7E 15 'C,20 'CHr
25 CFHI B K ik 91.5%+ 2.98%, 94. 0% +
2.44%, 97.5% £0.95% (B 1). FrFEREPH
WHEEMBMK,24d /5, N5 CHI 30 CHIBHRELF
40,0.5%4+0.7%, 1.0%+£0.5%,0.5%+0.7%,
1.0%£0.5%,0.5%+0. 7% , BEEFR/BEHEER
THBER.

100

=) o0
(=3 (=1

H
o

85 & % Germination percentages (% + S E)
(&)
(=]

10 15 20 25 30 35 40 45 50 55 60
$4 3%} [E] Time of incubation (d)

B 1 EOm R 5~30 CHERIRE RIS A
TF,#Eit60d i%?%fééﬁﬁ?i$(%:ts§)

Fig. 1  Average percentages of germination (4 SE) of A.

sphaerocephala seeds in Petri dishes at constant
temperatures of 5 'C to 30 C in light, during 60 days
of wetting
Symbol stand for incubation temperatures NS FIEFEE
A5C @10C O15C wm20C [O25C A30C

2.1.2 FH/BREBHRBETHXR
HYEHMFERRZHRYEBRBEETHH
RERNEF L, EREXBT . AN HRERRA
S CEAERBTHRHMME. 30 C/15C, 25 C
/15 CREREMNHRE, ARER, KL T RE
RETHHERELERERB T, MAERERE
B R B ARAE .
2.1.3 FTAEFELHE.GEA4EREEFHER

HU BN FEERERET  ERELR B
HERBERSTHHEESF R 80.5%+2.5%,
13.0%+0.5%, 0.5%+0.5%., &t KR, B
YE T RO 95 R R L0 )6 RO L Y6 (p=0. 0001) , 4L
Y KBRE(p=0.0001),mAN K BREREZ AL
EZREIEE BEH (p=0.000D),

%1 BVEHTSSIEE RSB PR E R RN (10 b
A4 HTHRBRE T 10d EHHEE(K+SE)
Table 1 Artemisia sphaerocephala seed germination at constant

temperatures or alternate temperatures in light, dark or daily

light 10 h to dark 14 h after 10 days of wetting

o - % % Germination .
10h* 14 h* Light (%6 £SE) Dark
JEBE 354 Light to dark
25 5 0 0.540.5 0
25 10 31.544.3 36.5+4.1 0.5£0.5
25 15 50.5+4.0 59.5+4.3 1.5+0.5
25 20 42.5%6.4 69.5+2.1 2.04£0.8
30 5 0 2.0£0.8 0
30 10 40.5+£6.0 36.0+4.5 0.54+0.5
30 15 68.514.9 80.0+0. 8 2.0+0.8
30 20 57.0%£7.9 77.0+4.2 0.5+0.5
30 25 44.0%+2.9 70.0+2.4 1.0£0.6
HE?
5 0 1.0£0.6 0
10 0.5%£0.5 8.5+1.1 0.5+0.5
15 24.5+3.2 41.0%2.0 1.01+0.6
20 31.0%0.6 42.04+1.1 0.51+0.5
25 40.512.8 55.0%3.9 1.0+0.6
30 7.0+1.3 12.5+£2.0 0.5+0.5

*HHRTEFX IO EHBEEBEPIEHR 14h 10 h in light

and then transfer 14 h in dark 1) Alternating temperatures ('C)

2) Constant temperatures ('C)

2. 1.4 SGEEURK BB 8 A B

D KBBAYEMFERERLER 14,34,
5dE, 2B THT 10 min, 5B PR,
20 diE R &K . RECRETEIMER , EXRA
HEAEREEFROARN, BEAFE R HE AR RS
F#1d,3d,5d LR, HEAHRXEDFHNH
3.5%+1.4%, 8.0%+0.6%, 14.5%+2.1%., {E
3t B, FERR SR 00 BRAN AN (B T BB P I R 0
BHERESHHR85.0%+4.1%, 1.0% +0.6% . AF
AUEHFT 20d EHREMEELRITERR
HHERTRE .

2) Y EMTFERTLHER 24,124 )5,
SRREBETFHET 1 min, 10 min, 100 min, YeHR 54k
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SAERE SR 20 d H R, TR R 1 min, 10 min,
B 100 min AR, KB R EBHLUGE 2. HE,
EoREBEBE T+ RXAR, UBRIRFEMHELE,
B+ R RITH AR, B, BFXER
SRR I R B o U A S T R B .
® 2 SRR SNEREE R R L ERN
adEHFEREOER
Table 2 Effective of short irradiation on seeds germination of

Artemisia sphaerocephala, as influenced by their

duration and time of irradiation

ISR 20 d MEEAE

Percentage germination

Y88 Irradiation
Je R MR FrgEmt g

20 days after irradia-

Applied on the day(d) Duration(min) tion(% +SE)
2 1 8.01+4.1

2 10 4.0+1.2

2 100 2.540.5

12 1 14.540.9

12 10 17.0£3.0

12 100 16.042.2

2.2 FRFERETEREFHHEE
2.2.1 AREBREY LR HNE
Seami B APER R 3 iR, EERRE
TL.k4 7% MEEER 0. 25 cm W R, HAEK
41 %S 0.5 em MWRE. £ 25 CTL YR
FEHEH 100 pE « M2 -« STHL,EVET
0.5cm, 1.0 cm, 2.0 cm 2R YRR .
»3 AMPRFEHESF EAHARBBERETHFRAD
BRENXEQE - M2 STHNEER
Table 3 The light intensity (uE » M~% » S™1) at the different
sand depths compared as a percentage of the light intensity

on the soil surface in full sunlight and in shade

at noon, on a clear day and on a cloudy day

RERE + BB Depth of sand (cm)

Weather conditions 0 0. 25 0.5 1.0 2.0

HWZEK
0 0 0. 0

Slight cloudy day 80 60 1 3

WX 1700~1800 97~110 18 1~0.9 0.05
Sunny day

WD 55~60 4.5 0.9 0.025 =0

Sunny day in shade

+ K S BA 13.5% Sand moisture content was 13.5%

2.2.2 ARBEEDLHHERGNE
HYEHFTED 3 d WREKEFRERE

2). 725 CHRERET AE=XRAFHL+X,. L

WREHTFHHKLE 0.5~4.0cm FITHEMER

RBEMN(p=0.0001), AEAXREEHLTX,0.5
cm T FHERE 1.0~4.0 cm M FHEHWE
RERBEMN(p=0 000D, ANE+—-REEHLTX,
1.0 cm MM FFHESE 2.0~4. 0 cm FFHEK
HEREBEM(»=0.0001), 50d J5,0,0.5 cm,
LOcm EEMEEEDF A 88.0% L 2.44%,
64.5% +0. 95% ,38. 0% 5. 83%,1 2 cm,3 cm, 4

em N TEHEHEHE .
100;
o
@ A
S 807
L o
o .
g X L. % ....... % .......
; P "
% » ___...Of""# ;
& A
B == % 5 % % 40 5 005 &

F& 3£t 8] Time of incubation (d)

B2 (AAYENHTE2 5~28 CHRERSREHT,
it 50 d SR A TFYERETE 0cm, 0.5em, 1.0
cm, 2.0 cm, 3.0 cm K& 4.0 cm &b, AR (BYFE 50 d JE¥§
BFYWEREETF 2.0cm, 3.0cm & 4.0 cm 2oFFH L
BEZMYERE, HBET .5 com EHYERHALK

YA E S RN LSE)

Fig.2 (A) Average percentages of germination (% £ SE) of
A. sphaerocephala seedlings emerged from seeds located
on the sand surface or 0.5 cm, 1 cm, 2 cm, 3 cm and 4
cm below the sand surface and wetted at 22.5 C to 28 C
in light during 50 days, and (B) after removal of the sand
on the 50th day, from seeds located 2 cm, 3 cm and 4 cm

to leave only 0. 5 cm sand above the seeds
BHEREMFHYEZEE Symbol stand for below
the sand surface 00 @0.5cm O01.0cm W2.0
cm A3.0cm A4.0cm

2.2.3 BELEVLEHERANE

HY W TFERFE0dE, 2T 2.0 cm,
3.0 cm,4. 0 c R0 TEAN B R i HEEEEVE,
HETY0.5cm BHYWE. #F3dEHFHHEL,
BT 0.5 cm AL 6 d B AP FAHLLEE
REEER, BELBVER,FEMLT 2 cm LK
MFHEEERBER, MREMT 4 cm AW FHTFHE
HWESE, B 10 d J5, B HEXB MUY KF
(59.0%+ 4.2%, 60.0%+ 3.16%, 49.5% %
2. 06 %) 5ESEALTF 0.5 cm BT FA R EE
E&E60%) (A 2.
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2.3 TEAKGERMBHTHENER

HYEHMTFE?2 CT.ALHEEE 1.7%E
18.3%,3d FHHHAK. HP, 4. 7%HMERHT
F_REFETAREZEE=TR , HHERER. N
L7%E 14.7%, ZAH LB ERE, Hif KRR
B, BEN14.7%Z 18. 3% L BB E+H, LB E
B, KR NRE ., A 19. 4% E 20. 5% HY T 3%
BET HFPHERZIMEH YHEEL.E2+.8
E+RAFATERERATHFTHE, EERE
BEH (p=0.0001) (& 3),

3 83

w How L2y
[=1 =1 C.D [=]
Iy n I

[
(=]
1

—
(=}
1

B &R % Germination percentages (% + SE)

1.7 33 49 64 9.3

(=]
r

B=0-Xy
71 194
12.1 147 183 " 50.5

¥ 1K 53 & B Sand moisture content (%)

B3 HYENMTE CHREREREAGT.EFALHR
K &R HERE(%LSE)
Fig. 3 Average percentages of germination (% 1SE) of A.
sphaerocephala seeds in different percentages
of sand moisture content at 25 C in light

FERF|IEEXY  Symbol stand for days of incubation
(1.2 (2):04 (3):@6 (4): 08 (5):A10 (86);
A12 ():m14 (8):016 (9,820 (10030

3 i #
3.1 AREVERTFHROBHEE

HYOEHH T IR T. 5 Artemisia
monosperma MR E (A. ordosica) ¥, Y38 =18
TEHVERTFEL L LELH AN XBEEZ —
( Huang & Gutterman, 1998; Huang &
Gutterman, 2000), H¥># §FFREE(TfI W] Bt
THE, EEZERLN THEHER JEGRAEMEK
EBHRMFEEUH L BEEH X Koller e
al. s 1964a; 1964b; Gutterman, 1993; 1994;
Huang & Gutterman, 1998), H¥E M TEZEXHiE
LG BUR, RERLE TR & e B w8
EZABETHOLEEDRIET HRMG, I A
monosperma J2E K TE Negev ¥V Sahar-Arabian

HEY B A7 K R B MY, KA FEE R
YR B A K T B985 & 5 B 2B B P 4F (Huang &
Gutterman, 1998) , fHAM R B HEEKRE
Irano-Turanun WY 4 75 X8 5 — R F Y
Artemisia sieberi F1 (Evenari & Gutterman, 1976),
AR B F & Pancratium maritimum (7380,
JEIRBAR, HFhF B K FEBRE (Keren & Evenari,
1974) . Calligonum comosum (EZERDHFFH AR
WEEFE Y6 I T 3R (Koller, 1956),

H—BHERRYE, HY T EUR
PEREE S SR (A Y SEAC TT 3 58 . X PP F7E R KB
BB EMEYEDEX M THERER
W, RIENEEN . EEWKEE AR EHDEESF
TXHHFHEEXRARAGER, NTBRMFES
EWMAMFTHEAEEHMER BL X A
monosperma FITHFENT R ERHK . THRHMLRE
B, B FA R R, CANL B A (P RIE
R R (Pir) . HFpFE —KBK A E AR S
RERE BEFMABER, HERBETHKREHR
(Huang & Gutterman, 1998), N\ &R, @t K E
A R AT T4, Ho bR BUBRE R , I H
XAEBBER“BRBY EBRERT, RBE
WRNBAERRBHH T SIPLEEEEA TR
TFHE, AN ER T TELZEREB KUK/
BWKHREEE,H 7TREMHE FF &L sSHE 41 M
DNA B tl#l, MERMHFHRXBAOFIRSE
(Heydecker et al., 1973; Osborne et al., 1980/
1981). ,
3.2 THEEEMTIREEENARBITHFHANE
BERE

EEHRERT, AV ENHTFERERIEZNH

KRR, ESIRBERT 15 C,HTHHETFHE

. FFMEEHRBRERN 25 C. KF 15 C,
TFHRHEEMPE R EEZREME,E5 C,HTFHHER
NELEMmE . MERERT 30 CH,FHTHFES
it 40 d ByIETR, KA EMNMET 20% . XHHE XN
FBR T KBS FESENEYHE, BHmEX
THEFENILE.

HY B MR TEESR 60d 5, MR ERE
10 'CHI 30 CHMEMK ., HWXERFERXAFTFHES
EEHBE 25 CO TS 10 d, WEF LT FHFE 10
CTHFFR R E R Rt FEsm, wikeR
SEREFRAE 30 CTHFMFHNARREHHEE X
BERAZE 30 CTHERIHFRA FEMKIRA B X
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5 Lactuca serriola L. (% ®) & & B (Lactuca
sativa) IR FE R ERAR . J5 BRI T
30 CHZE 26 CT#EF, K 7T AR 22 MK
BE B9 & ) (Gutterman et al. , 1972; Small & Gut-
terman, 1992a; 1992b) , BN R E &SR FF
WEREFAFRGEH. Mott i Groves (1981),
Mahmoud % (1981) &3, £ K FE M KB F K AE
ESRWEYFHFERER T RAERMARR TN
RIBIF, XFHEIHBRET EMSRBRAEKTY
EYRERERTHEERENENHE MR &
KFILHTHARGESY, HFHFUERBAHL
FHER EHW . EHANEERFELEKTRILE
BWHRAEY BERK, £ KFE Negev WE® A
monosperma H@ﬁ%&ﬁ)ﬁﬁ*ﬂ%&ﬁiﬁékié@
XBWHE, HEHBEN 15 C(Huang & Gut-
terman, 1998), {ER,HYENFHFUEREFS
HESHRET KIS AHKEHER . HCHARE
F—REKkWBYENRTHERTHLAELR
(Huang & Gutterman, 2000),

Bl hE Ry, RRFRFFRHERERAR,
A. monosperma J& THREHEMFH T, KM TES
HABTED 3 dHIEFEED SOUMHRE
(Huang & Gutterman, 1998; Koller ez al. , 1964).
A. sieberi MR TREHEOFH T, KM TESEF
16 d A FF 1586 & (Evenari & Gutterman, 1976),
AYEMMHFEBEESAMS TED 25 d WIEFRRZE
7 SOU MR E, THARRNZEREITEY
St& B AEEEN . B SRV ERRZEK, TR
WEEEFREAHE  EXENERT, WG
FrERRE B TRENHEERRS THE
I FE -2 (Gutterman, 1993),

THBERATHTHANEERRZ—. L+
WEENERK, AYERFHHRAER, A1.7%3
14.7%, Y1EEERE, BLAAVEFFHHERLE
B RBEERRE. WM 19.4%8,HFHHEAR
BTER, BHREZH TMHE . A monosperma F
FHEMWEE L HEE N 18 3% (Huang &
Gutterman, 1998), BV E WA B HH LR E
3 4. 9% (Huang & Gutterman, 2000, H ¥ #&#
WEAEREWTEEER 14. 7% . LRRBEDX
TS ENARER, TS HEREEETHX
A EBEVENTIERE VRS MAVENER
ARV, Ry L RKSTSEETHE
EVH, BYEERIEEETHATMAYEER

BErLREETHE . TRSENENEE B ERHN
THEBEEX,
3.3 THFEEESAYER. SRR LIREE
MRS FHFHEE

FFIEY B PR, KRR g ]
B 7E T SR B 9 IR B A 3 N T RS L O HLOE
WEREMEMNTERK EEAFTELHK
(Wolley &. Stoller, 1978). XFFHFERARYPREH
WEAERMWER, EFIINREP LB T RIE.
£ A. monosperma HRERH,—FH KL 30 mm i8]
WE, N PHHEREER 0.9£0.02 cm, HER
EHTEEMN 0.1~1.8 cm (Huang & Gutterman,
1998), MBWEHEM THEEHKEEN 0.5~
1.0 cm( Huang & Gutterman, 2000), 7EHR4EH
MWW E L, YRS S OV R T AR
SAVHERRBHENL, Y BHEBEE RN FHT
KB )Rk 4Y , BLS BB R MER B R VRS,
FEMYBBERAREN, FFEHRBETELYHR
FRERET. REABYHYERE, T REE
BUMNE. T EBEEREEEET, EIREDY
%, B, ERTHXK, WREUREZE R RTHT
BOHEARE, MEBPNBET . YBERERE
YR, WEREET, AR THWER. £S5
LBERVEMRARR,EFHARE, REERRHTH
REEELEEN, EERETFREKSDRAE TR
&, BHEMTFHEREY W FHFHRE RHE
+4ERE,.—~REREVHHT, B LEEVENS
RM SRR 2 T E LR R T
MARETAARSE, RESBRE, WEWEXE,
MFEGRAK TR, HHNFAR”. B, BPHE
HPEBEENEE - IMRIFNFHTFERED X
%, WET 0.5~1 cm ¥REBHEMH IR,

YR T HEE BEURTERESHEER
St Y ERFHEZOERBT, ERERSIV L
FEMEYER TFHHERREEN, EHATH
VENEHEENR ERRERENEGE, T E
R REWAUHEHERDS T AFNERE, XH
EFENLEI T £ R ER TS Y X BRI A R
MFE T D RRZEETEREN.

& % X MW

Evenari, M. & Y. Gutterman. 1976. Observations on the
secondary succession of three plant communities in the Negev
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