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th#n PEG Il FEpBX P XTI FiFL
EEERKBNR N
% X, ZmELEIAL

G.BLUREYREREBE, IR 4 s210; 2. BILBBEERAD R, IR MM s21041;
LHREGERMALEGAREMAEREALLE, iRt KK 734000)

M E:FEFARELAEA(NaCI MBS0, A AL H)FPECHBTERH AP KB TEEK AW LK
YW FARBERRERTHEB. 8%V M # NaCLLMgSO, W PECREHA®E P AR TFREREAR
B AFHAREATABERK A RLAERAA AL ERAEF A AV AR FHAPY G LEKABARE
A NaCl>MgS0,> AR L AR AR TFHAFMY G LR BH X NaCL BB FRER 18 g/keg, R E—-TH |
MgSO, i B R M M L MM, N TEHEN WA R THALEEFRER YU EKER VAR TFHLM
BELEKEHE NS AP ERREN -0.94MPa, XX EPPECHBTEHARRE RTNMAARTHHLARE
A PORBERCEEFLIRAER, CHABRAR AR R T IR NP AATHRANLEAH. RBRAHTFAHK
B.EMEH EKEREHAAUSPE(RFEH)HE RREVREFNXHE,

X@iE: KB TFHER S EL K EHE;PEC
MESHR, 0945.17 XMEFIRS: A

N THEIGEE R REYAE L P RER
WL RS SN RREEREFHERY ., B
T b4 B 00 I SE B LT —— U K ( Agriophyllum
squarrosum ) = 3 #} ( Chenopodiaceae) ¥ % J& ( Agrio-
phyllum)—E4FARY ., T EHATFREGIL &
EMFLEFEEOL BT, BHFW T2 0 &
R BB HEEER FRBNEREN, B
WHEYEELES REE AAFEEN—SRE
BHYERDIVELNERIBRD, TRV X
B - EEAX, B FHEARNGEERDERE
AAHM . TEAFRS“RORE HTESH
B GHETRAEME N TR WA ERE
BB EAREEMELS¥EN., Hil,BAsS
ZEVERFFHES S HTRPIMEKEEST
THRU- AV E LB RER FBHNES
BETHR- O WBEARPDEEYER .
HEBEHEME LA BEER X, A, REME
BRTEME TR FRE HLMAHMELKD
Procanst iR iE .

A8 BF 97 A [8) 0K FE B4 20 75 W (NaCl  MgSO0, . #2
W) M PEG ML T R A X Bk # TRk, 6

R B3 :2011-10-27

AR B : 1000-7601(2012)04-0113-07

RESHEERNER, EERRPHE AR FF
BURTEREHAMUKRFHFHEMGEELRORE
WO FRRP R R HYRRRAAEMR
HATRFTEXHEGRENEERERRK
.

1 HRSFHE

1.1 #HFREMERFAR
WOEKZAEMAERABHIROEHYLE
(102°58E; 38°34' N) W & B %4 0 U K (Agriophyllum
squarrosum ) Fo HHFEIR 1 367 m, FEH KB
7.7C, BREE 15.2C, £ HHEK 110 mm, £ 1 #
BEEER 2646 o, FHAB3I28 b, REERT
B RBELEERECEMBEZ -, RIVELE
BAGAUYK EXHIVPELEARKRELGRAR
( Nitraria tangusorum) ¥ # ( Artermisia sphaerocephala )
Lmy',
1.2 RBAHE :
1.2.1 #FEREAE HETE MBEEDKS
F,A0.1%8 HeClL ¥ % 5 min, A 20% H0, B
#0250 min, BB FRIR(HRE>80%). B

E2TH EFAAFSLEL 100D T E: AL AAHZELSQ0O0REZFE  HRABBRIEERFERBHNAERER
THREES(XZIO)MEREHRBTTHREESIHERS (1009 -08)

EERA B X(1963—) B HFKAA BEE TENFHYBE SEERHR,

BRER: EHO0963—), X, ALLEA UL 4B  FEAFNHEREYESEWN . E-mail: wjuh1918 @ yahoo. cao
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£30%

ERTERBTHBOEHLHB A ARBRE
B, Z RS 10 ~ 40 pke, EEH NaCl,
CaCl, .MgCl, NSO, . CaS0, MgSO, B R, A
WERRB L, HRERBET RLH 50 g KA
SHEF. WA 00 mLABARK 24 0 5. BRY
HEREHFRLEBE LR LFESE 2KX,838
WHER 50 ¢/100ml 9 + BB, BF4CTRESR
A, kBERB 0 mm MBFHO, [ 75% BER#
THE. EEMEHELPHNEBE, EEE LY
SIHE S HRTF, A BIMAL S mL REIKE (0.2,
4.6.12.18.28.36 g/kg) B NaCl . MgS0, FIER T + 3%
B, BLEIREY. EATKBEIEHE25T.O2
hXEH/12 h BESEF OLRBEE R 1500 LX, T8
R 5% .10% .15% .20% \30% () PEG(RZ. =~
B AT 8N 6000) 7 ML, LA 7K 183 K 4 BE 15 3
., B8 Michel #1 Kaufmann X ¥k & PEG BRI E
S5paeuEanael UL pEc WL 25T
BB EEHEK N -0.03. -0.10, -0.24, - 0.42
MPa #l - 0.94 MPa, HEAXMT:

g, = - (1.18%10°2) € - (1.18 x 1074) €* + (2.67 x
10°4)CT + (8.39 x 1077) C*T

Eeh g RBEER CERPECIE; TRTRE,

FEMATHFEFRIBERN L, AMXBRTHES

Woah U FRRE, MERMFHOROKR, MEMNE
BRILANWFL¥RL AREREHTRER
Ba s RAERE BB N 4 b, AEDKSG
EENBTRAUEEEMAKESNKE B4 h
B KA RLRNHERK,
1.2.2 #BAKZ UERREMEREAGHETHE
BRI UEDAGHBRIREANHTREETANER,
FUMUBCFRFERTR EH 134 B2dE
B KWW PEC BHARMAE R URKER
FRKBEE,

AT FREBaNSEER WEITR
EEKEWRBHEW, AR TH LT 13 X8,
GHERRER OREFOEMEROREK . TR
SE AHES-RELETHESERAMAXER
EAEEEDL mE3AE KABENHTEE
BMAREPRIKBERBAPKIER I BHY
BIUEEREE,

1.3 BEgit

BB EH EH (One - way ANOVAS) BB /D
ERBEXR(SDRBELAAYYHENERBE
¥, Geit o4 R SPSS17.0 Al Excel Bt 4. &

RREZETHAATHE:

() BAKER.W, = (W, - Wq)/ W x 100% , =
LW TFERSHNMNE, VAT AR T
WK RR AR HER™

(2) BERE(GP) = GN/SN x 100% ,X.#, GN
HFFHELE, SN RESHFER,

) KEHFRFE = ((a-8)/(c-4d)]x100%,
AF, 0 N2FHBNEFFH T8, 0 REVBEBTR
PR EFFH TR, c RERH TR, BEKITH X
gAh TS,

(4) ARENETKE RWC(%) = (W, -
W) /AW, - W,) x100% , EAwRaKEEEL" R,
RWC JAEX B K@, W, WS E (), W, IHE
Rk ER (), W, AR ETEGR),

G)MEEBEEE(HSBRFHE) = R/R, x
100% , R ABHE, XD R, R ERRADT
B, RAERGERARTE,

2 GR5aW

2.1 #M PEC @M T 2B THFRKEEN T

HE1TUES. DXBTRITBARE NaCl
Bk B EmE e ERREY KR 2 ok 6
BT RBRAKBRAREES~ 36 g/kg B, K
KERDETHEE,36 g/kg NaCl B KB R R
Al #E B 9 NaCl B3 T i -F 9% Kk i i & K Rl i 1) 2
BRET, BEALBUFHTES-ShH 2 LR
AEERR E1shHBRKEEBFLEHRRS
Fi2gkg NaClFBOFFAE4~-8hRAKEFESE
19.8~20 h BAEEMPR,28 h LIFEE T F&E;4
¢/kg NaCl B3R FAE 4 ~ 12 h BOKEE R, 16
hZ2ERFEE6.12.18 g/kg NaCl BREMI R TIE 4
~eh B BEEAEFERR.Z2EHETERRT
% :28 g/kg NaCl BHANF T 4~ 16 h BRI G®
ACEEE,28 h WK B B 3k BB A ;36 g/kg NaCl 1A
FTHMHTE 16 hBAKEEXRDRK. WKFTFR
WK BB MgSO, M ARENHENEX LR
MBS M0, IFRAENB KR TEREN 12
e HERKRPE KR HEHTHE HE%
BT ZBEBKRHEERNK,KE N 36 g/ke B REE
AKEB/N R FIHBE K MgSO, B 38 T 0 F R K i K
ErFAN A ERARERK, SRETHRFTES
~BhREEK RERE SABRATIE. B
BTERBLAE TN FRBARKEREREN
WREFSHE, RER 28 p/kg AR K RRAR K
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AHTRAEZHE L BAREER AHREE B AHESLUNERNBEMEBRAVDKHTHER
S5eF#5Y AR E I HAENRERER -  HRKENRKEE,

R1 EMETAROBESHEE
Table | Morphological index of seedling growth of Agriophyllum squarrosum following salt stress

# - BE TH#K HAE kR (%) HAHAEE(%)
Salt Root length Hypocotyls length Relative water Relative
(g/kg) (em) (owm) oontert of tissue hermiul rate

0 1.4820.54 9 1.11:0.0d ¢ 9870420 %.05+8.52b
z 1.02£0.09 ¢ 0.81:0.07 b 85.8522.62b V.0:7.92c
4 0.66+0.23 be 0.80:0.12 b 88.89+7.32b 75.23£12.32b
Nt 6 0.30£0.27 s 0.84+0.038 b 90.67+1.55b 8.7720.77¢
12 0.29:0.18 wb 0.05£0.02 ¢ 90.53¢4.36 8 89.15+£2.69 ¢

it ~ - - -

u —_ —_— — —

% — _ _ -
0 1.48£0.64 od 1.0520.02 4 89.84:3.39 ¢ 68.2822.17h
2 1.40£0.60 cd 0.9410.06 of 76.1223.51 b 75.91£5.36 ¢
‘. 1.42£0.13 1.0020.08 o 73.9823.66b 8. Me2 e
3 1.6740.12 4 0.8520.73 od 88.2436.58 ¢ B4.1423.40d
Men 12 1.10£0.46 be 0.74£0.05 be 85.42¢5.13 ¢ 89.10:2.53
18 0.9740.68 be 0.530.07 sb 91.02£0.48 ¢ ' 91.4421.79¢

28 0.7320.10 b 0.7410.03 be — -

36 0.23+0.06 5 043209 a - -
s 1.4620.64 = 1.1620.053 90 08+ 0.65 od 5.05x 1.4 cd
z 1.2720.72a 1.11£0.06 a 82.2021.9 sb 8.50%10.25d
4 1.50:0.87 2 1.1420.11 s 84.48 :0.05 ab 58.44£9.67 be
#W+m 6 1.33£0.80 a 1.3220.25 ab 78.43£0.88 a 57.6210.15b
Saline soil 12 1.37£0.15 2 1.30£0.04 «b 81.75¢4.93 8b 72.7£2.234d
8 1.17£¢0.05 s 1.3320.79 b 83.1424.9 4b 75.M2t.454d

= 1.3720.35» 1.01:0.2) » 81.7523.56 b —

36 1.17£0.65 0.98:0.04 a 83.1423.39 d -

EREAVHE : FERE:ANRESFRTERTERZE(P<0.05).
Nate: The data is mean value + SD; The different alphabet represent significant difference at 5% level.

£7 FTRHATHARTURENSGERSD
Table Z Seed germination and morphology of seedlings vf Agriophyllum squarrosum under drought sucse

HEE WRERE Hi TFTHHK BLEtaTAR X ER

PEG Germination R ion Root Hypocotyls Relative water Relative
(MPa) p 5 germinati length length content of harmfulrate

(%) percemage (%) (em) (em) tissue (%) (%)

CK TM21.8d 5 1.48:0.644d 1.11£0.024d 89.87+6.71a 66 .03 +2.58 a
-0.03 528.2d 13 1.02+0.15 4 0.810.13 d 88.85+3.40n N.2N+9.51b
~-0.10 35+5.0¢ : 39 0.60+£0.05 be 0.84+0.10¢ 88.89+3.36 2 75.23+7.83 ab
~0.24 17£3.0b 40 0.30+0.11 ab 0.84+0.01 b 90.67¢9.82a 86.77+3.54 b
-0.42 223.0s 36 0.20£0.04 ab 0.05+0.15a - -
~0.94 0208 438 - - - -

ENEHFHHE GARE . FIRESFPTSRTFEFEF(F<0.05).
Note: The data is mean valse + SD; The different alphabet represent signifivam difference at 5% level.
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X FERBHE RRREHRWE TR
%% Z B M B, NaCl > MgS0, > 5 L i
R, Y NaC B M E, DX WFAHBREY
BEEN ZAESURTES P N AHAS
HEREP R aHE M NFAEE B HY
HUMPABFHEOEWES TEEAR AR
BFEEEAD, B& AR ML HYE N R
EBHBEENY ERETEETELORLER TR
I8 &, 20 R A, 4 398V RO P B, M T AT IR
BEUARER, XREEVKREMEFETEFNE
EREEZ—.

FEE#BE FREENO RGBSR
HARRHEE, & NaCl A MBSO, BT . BRTHE
ME KR E WA RMRBE MR, TR
T K B 2 a0 (R 31 F ; B NaCl #1 Mg50,
WKEARAR . OX FHRBEERN, HEERL,
IRBALRTHHREBERETLRHE. PEC
MTHEKRBTH AR OR. THREODHLHERRE
MARTMZING IREEHER KBRS TE
ENBULEHTFHHES TREET AN
HTHRETEMETHWMENAESER . T8
SIRMBHERGFAEYEBASIRFEMILR
ARG B R P E XY L% (SoD) . iE
HAAHCANEETRERY HAREE T4
Ko REEHTE, TS ARAIBHTES K
IR XD,

HEFSHEETRSRSY L HKIBE LY
XTEAHBGTEEERAN EHREHEFW R
BWFHRAEARR15% M FE2C BERHTR
BHERNARL 0% HED XS TRAERE K
REKETHRE, AMAXRD DEDKHTRER
THR.EBRRTEEAGHTRRAELEMHFRHER,
WHOE AR —BAERENKSY BEH
s TLalg RESHRBH XD X
HHEHNEEMEZ -

4 & #

Fth 0 T S8hio 634, WK FREKER B E
RERFRBEFEORK BRI RFASHTHER
CBEBEER YRR THR MG HERN Y6

IR Nall> M50, > W T HF & AR S,
WAk FAEERNEEA LG, HAVXRF
HREBAREAVENRBMTRES, DX
FREBMBEEH AR AR CBEIHRT
BNk THEEMO S, Bt £HE
HIFETREREUATREG R . — R RER
BTHR REHEB R BN . (8-
S RIEMTFHEMOERRE=, £ RERL A
UYL (Reg &4 M, RREV K FFEHXR,
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Effect of salt and drought simulated by PEG on seed germination
and seedling growth of Agriophyllum squarrosum

CHEN Wen', MA Rui-jun’, WANG Ju-hong??
(1. Department of Tourism Management, Hanshan Normal University, Chaozhou , Guangdong 521041, Chira;
2. Department of Biology, Hanshan Normal University , Chaozhou , Guangdong 521041, China;
2. Key Labaratary of Resources Utilisation of Gansu Universities, Zhangye, Gansu 14000 China)

Abstract: Seed germination and seedling growth of Agriophyllum squarrosum following different concentration of the
NaCl, MgSO, and saline soil solution and that of the PEG-6000 solution were studied, and the restoration germination of
seeds was observed. The results showed that water uptake rate of seed increased first and then decreased, and germina-
tion percentage decreased with increasing NaCl, MgS50, and PEG cancentration, whereas there was insignificant effect of
saline soil solution on germination percentage. The stress effecis of salt on seed germination and seedling growth were Na-
Cl> MgSO, > saline soil solution. Seed germination and seedling growth of Agriophyllum squarrosum wete sensitive to
NaCl stress, in which the lowest permeability threshold was 18 g/kg; seed germination could tolerate stress of higher con-
centration of saline soil solution. In addition, with increasing of PEG concentration, the germination percentage decreased
insignificantly, and seedling growth was vestricted, in which the lowest permesbility threshold was - Q.94 MPa. After
removing the stress of salts and PEG, seeds displayed higher germination percentage. indicaling that there was osmotic
regulation during seed germination to adapt saline and drought habitats. The results imply that Agriophyllum squarrosum
can survive in mild saline soil habitat, however, high degree of saline or extreme drought will inhibit seed germination
and seedling establishment. We suggest that breaking seed dormaney, keeping soil maisture and low salinity, and sand
burial {dark condition) cultivation are the key to guarantee the survival of Agriophyllum squarrosum .

Keywords: Agriophyllum squarrosum ; seed germination; seedling growth; salt siress; PEG



