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R K i Mk F B, 2 %) 3] — 2. 26 MPa e —4. 15 MPaht, Bt A # BER R AP F 05 X ¥ 88 F
R, ERBPAAEGHERT A F-T 6495 L3 % 2] NaCl #2355 PEG %k 6949 4) , IF B 5% NaCl
ERASBRBRFFFH R G RREEIEE T PEGER, LASE ALY aRRFTFHRGE
ZRE, SEBREMEOE BRFTHRIALERS AR L —ZRENZHFFARRIAL, K
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Abstract: Taking Coreopsis tinctoria seeds as the test materials, using peat, vermiculite, perlite matrix, the application
effect of 5 different ratio of substrates on the Coreopsis tinctoria seedling was studied. The results showed that the ratio
IV Vieat ¥ Viermicuite * Viperlite maix —3 ¢ 1 ¢ 0) in the seedling growth growing preferably, the height 13. 93 c¢m, stem diameter
2. 04 mm,root length 10. 2 cm,leaf number 11 ;chlorophyll content of 28. 21 SPAD, shoot fresh weight of 1. 261 g/plant,
underground fresh weight 0. 423 g/plant, shoot dry weight of 0. 268 g/plant, underground dry weight 0. 050 g/plant,
whole plant fresh weight of 1.529 g/plant, total dry weight of 0.473 g/plant,0. 056 seedling index,fresh and dry than
30. 94% ,and this matrix porosity ratio of water holding 55% ,ventilation porosity 38 %3 ,the total porosity 93 % ,gas-water
ratio 0. 69,pH value of 6. 65, EC value 0. 092 mS/cm;followed by the ratio [II growth of seedlings were preferred; the
ratio of I, the ratio of ]I and the ratio of V the parties face in relation to the other two deal with seedling growth indexes
were not ideal chose,and not adapt for stoichiometric matrix of Coreopsis tinctoria.

Keywords: Coreopsis tinctoria ;seedlings;the ratio of the matrix
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RUBSERAEKEBRAFRIEY . X FrTFH LN
BO TR /35 I B8 758 55 7 T B AN 9T kAT
TREMFET , SHET R 2T 21 X A K a9
B FAEK IR S E T FAREREE R L ARBE T X
A SR A5 T I  SRAE A I SR BRI AU ) D

B[ Haloxylon ammodendron (C. A. Mey) Bunge]]
J&ZEF} (Chenopodiaceae) 1248 J& (Haloxylon Bunge) JE A
BR/NTR AR R NS IEE X 43 B 12 RO e B
RN R TR JR A TR VA B ) E B . RRAE
Sy vty ol FP i X AR B B BT A A L, 7E 3R I P L X
T2 5340 TEHE VR R 25 4 i U H A v, Kooy A AR 4
h R E R B FRA 68. 2260 . ARAREA B KUE VD Bk
AR R T EE LRI EE, B H BT B T B R AR
MORB I B R TR, LR TREAE S RE M K,
RPN I KR PR B, ZE 4B S - AR S P vh B
BWMEEENIEM. A, G220k, i Tl
B GOSN B B T R A AR R AR BT TR B
BRE L85 N ERW S =HARP Y™ . LTFHRR
MR K BILOR EEE R AERR I IR YY)
SERPED A B AR SRR RR BB R AR

H KRB IR B B R 45 05 L X T
RRFF I R A B AW K. B SHRRF I
HERIBFFAEXT R Z , H K ZHEAR R, SFRRERH
HENR IR 2ty /R BEE W RV BOA AR A B 6 T 5 4
JRAEARMFNEE ) BB T 104 T AT I8, 404 7K
AYFNER A3 2 SR X T B A PR e 5 e PN %o L &
BRI, ) B AR AR 1 2R X6F e I B 355 F 3 2 AL LA 3
IBRARFPRE IR E R T SR AR A e S
1 MEEFE
L1 iRgesk

o T GRUEEURE A AR R M 5 s A M, IR R B
Fr/RPEE d AR VD B R R AR 5 1 5 MR R FhRE
(P-01,P-02,P-03,P-04,P-05) , 4 3% (i) B A S H L%& 1,
F—PFEEE AR 100 #RLL_ERBRAER A LR T .
PR FHEESHETHFRARNEREL, 45
PRI, SRR B A b T 2 KUk o L N T #5225 4k
A RER R A R T BRI HE O T ARIEE &
B FEAT IS P18 S USSR, W Sl B A B 0 4%
LRI T VKA (—5°C),

*1 RERMBE RS REBLER
Table 1 Habitat characteristics, physical and chemical properties of H. ammodendron populations
4 R AR RRE R T+ MR Soil characteristics
- . . : i3 characteristics
Altitude Habitat type and +2 pH {H 5 BRI Bk
Population Location
/m characteristics Soil layers/cm  pH value  Conductance/(mS ¢« em™1)  Organic matter/(g » kg=1) Total salt/(g+ kg~ 1)

0~10

ol 1b4 46°10. 012 10 WLV R BE , Bk R K FR 4 ) 10~20
FR %% 85°33. 087 IR XA PR 2 A B ) I 20~30
>30
0~10
10~20
164 45°50. 460" T WA 5 - 48y R Ak VD R
P02 I 252 - 20~44
= 44~68
>68
0~17
17~27
03 Jt4 44°56. 588" 231 KRR B+, 38, + 27~57
K% 83°32. 268 R EARSS BB E 57~90
90~97
>97
0~10
10~20
, HBY L, i RA e 20~34
db4h 44°56. 737
P-04 219 5, FEHENRAN K M e 34~69
R4 83°32. 368
+ KO SR BT 69~72
72~86
>86
0~10
) , Y FURAR S +, E 10~20
db4h 44°56. 224
P05 208 PR, LRI B, 20~37
R4 83°32. 553"
40, 7K 53 SR AR AR 37~40
>40

8. 90
9.03
9. 04
8.95
9.37
8.98
8. 66
8.68
8.57
8.67
8.06
7.73
8.57
8.24
8.22
7.16
7.35
7.45
7.69
7.77
7.85
7.85
9.57
8.12
7.90
7.68
8.03

0. 095 4.294 0. 755

0.077 2.910 0. 700
0. 083 2. 341 0. 750
0.108 2. 836 0. 800
7. 940 6. 699 25. 350
6. 820 3. 855 23. 330
2. 480 3. 064 9. 550
3.240 4.324 13. 150
1. 590 2.543 5. 850
1. 430 11. 266 4.525
2.900 6. 818 10. 050
5. 680 10. 120 20. 950
0.634 2.196 2. 350
0. 891 2.026 3. 250
0.923 2.017 3.175
15. 150 46. 236 42. 050
9. 100 11. 832 37. 500
8. 040 9.477 31. 550
4. 350 3.591 17.975
3. 780 3.779 13. 850
3.160 3.076 11. 600
3. 560 2.693 13. 250
2. 090 10. 672 9.150
1. 770 10. 511 6. 875
1. 258 13. 545 4. 975
1. 254 60. 597 4. 825
0. 930 9. 815 3.775
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L2 R®rk
L.2.1 #Fik RAER 9 mm fIEFEIFH2 2
VELRAE Pl F 0 & B B AA, % SR I A B A 50 RLAR
BRI 4R 5 4 B n A 2848 7K \NaCl 5% PEG-6000 %
BIRMRMA, WU T MER 1AM, BT AN E
B T RFREA I35 I ¥ VA K 35 150 3] P 3
AEE ,4F 24 h FAMR e BE i NaCl(=k PEG) ¥ 0 #5 55
FRINLA BB AR ve 3 . 1R 56 LARRAR 58 H F J2
1~2 e fER BN F R ZE AR, T B R AN F TR 2
R, HEBIRB T R &R, 24 k4 BhaE
TR FNZE N AR & B AR5 45 LA 15 d 1 10 d B Ff
FHRMERE R, MR IR G4 (10°C,12 h
FEHE) HRHEAT , 8 A 1A (R A IR B R Ol R A& R HE R
XFFEE AR, B AR SRS, E 24 h & 1K
B R FPFIEE I B R MR TR SR I
L2.2 JkibfrEabs 5 E S AR R E T R
fihaE FER 43 38 R B 58 E R R P T R B . B
1A 5 FAAS R ok B8 1 3 2 — B (PEG) IS MR B 1L T B
il . PEG 2—MEaFB&ER, A SRS A4
JH HLIEFE , HAS [ e B VA W T DAL [R) R B A 7K 43
TS R, T R A NaCl H & &8
FEP, PR A A R 4k BE A9 NaCl 75 38R AR 1028 43
i858 T HRER 2 Bl AL ER T A B aa R L, DR E B B
RN, SR AR SR K $1) PEG F NaCl #7006 . 3%
H& MICHEL™ {2256 /8 X, 7K v 55 PEG %5 W e B 8] 1)
HEXRZWMF:(1.18—8.39 X107 X¢) 22+ (118 —
2.67X1) x—¢s X10° =0, KH,¢s 1B B, B .
MPa, HAE K £, FIEAB #6473 585t F8 IR BE, B0 . Cs 2
TevR B, 207 . g/kg, AR, 38 MICHEL™ f 2256 /0 5K
HHEAHES NaClL IR FR . REFFI &£ RER
FHHGE BB &R 10°C (12 h YBHBOE e IR 3546 R
HEAT . ERF A FIK 4338 435 i NaCl % ¥ F1 PEG-6000
WA . KL B H IR PEG ¥ il NaCl % Wik
ERE 2,

£ 2 NaCl,PEG7k#FkHI%(Z& (20C)

Table 2 Relationship between water potential,
NaCl, PEG and water (20°C)
TK B NaCl PEG NaCl 7K
Water potential/ MPa /(mol » L™1) /g /g Water/g
—0.23 0. 05 122. 171 2.925 1 000
—0. 46 0.1 183. 644 5.85 1 000
—1.35 0.3 334. 683 17. 55 1 000
—2.26 0.5 441. 687 29. 25 1 000
—3.19 0.7 529. 503 40. 95 1 000
—4.15 0.9 609. 195 52. 65 1 000

1.2.3 ZMBKWKEHKIAE K PEG B A NaCl
TRAL AP R R R FZR KB R LIS e AR HIZE
TR K AL B Y 35 37 L A , 6 A [F] A 3R BE RO IR AR 14 T L 4
SEVEATHA ARG, LRI 10 d. I RICHI & MFh T
BOrBECIH AWM. FFiRRIHEAX M T
BRI =n/NX100, X H,n H N 535 K85 & #6754
AL 2 A i AR B
L3 HdEatr

SRFH SPSS 19. 0 Geit-# 5t AR K iR a8 454
FIFhF 8 & 47 97 225317 (One-way ANOVA), RH
RNBEEREASD XN Hi#TEZE LK. R, RA
Excel 2013 {447 R gL T BT IR .
2 BREHSW
2.1 NaCl 8 FARF A SERRFIF I &

i 1 A%, FE R Ak B NaCl 75 A% 0 56 2 4%
R 2R B AR F A SRR RN BE R Fo W5 & 07 E8 B8 1
MAFER W25, (RERWE T (0, —0.23,—0.46 MPa
B ARFASR AR RRF TR AR EZR AR E P
0.05), HF 2R ZE B . BEKE  RBFHTFHHL
REEK BRI FEAR . HoH P-04 FREFRR AN 7 &
RETHEAMEE., 37 H,P-04 FERRFN T3 & RN
—2. 26 MPa JF i, B K S RAR T R PR . AR PR
M —0. 46 MPa FF iy , RARFI T 8 & 28 Bl 7K 34 F) R AR T
K . 2] —4. 15 MPa i}, A FEFRAR 7l & R
WHEETE., AW, P04 FfF A P ER THE
FEE, RIL R BRI A SRR R H] 19 = o

100 - P-01
= P-02
-« P-03
- P-04
- P-05

80
60
40

Hikx
Germination rate/%

20

0

0 -023  -046 -135 226 -3.19 -4.15
7K 3 Water potential/MPa

Bl FEKAE NCl BEPAREERBRMFHHEEE
Fig.1 Seed germination rate of H. ammodendron populations in
different habitats and NaCl treatments

2.2 PEG 8 T AR ESRART T 18 &

1 2 AT, 7E PEG 3 0H » 5R B S R A SRR Fh
RERAP X T S8 i S L 22 57 B 8 . KT (0,
—0.23,—0. 46 MPa f}),P-02,P-04 B R AR Fh T A HH
KA WERTHEFRE, B & RHKE T REZE(P<
0.05), i P-01 FREEMAR T 1A K R 7K H4 AR i PRz
ReEAER , B B R AR R ) 2253 . 47K 4L —0. 46 MPa
TRER]—1. 35 MPa i, S FHEFRR T 8 R T
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* ERIEFF - A
100 - P01
S - P02
g 8 ~+ P-03
5 = 60 P04
RE — P-05
RE 40
=)
8 20
oL . . —

0 -023  -046 -135 -226 -319 -4.15
7K 3 Water potential/MPa

2 AEKH PEG AP AREERRMHFHHELE
Fig. 2 Seed germination rate of H. ammodendron populations in

different habitats and PEG treatments

R BE T &, B —2. 26 MPa i, & FBER R AP F A0
2.3 FRIBKIKRE WL

i1 3 A4, K b 3R NaCl ¥ W A 8 & 10 F 1 3
TR VR ABIZRIBAK AL P , 2R B A R AE SEAR AR BB
FRIPRAR T R LS8k A2 W &, ELUR R B R R e
ik 80% . 7E NaCl # W H AN HA & R FhF HAKE Wi &
RGWEE K E R R RS 0, Z8 KB AT,
HARZ W 2R R IR P-04 RRFH R E 0 K R I e, He
JERI A P-02.P-05.P-01 Fifff, P-03 ARARFHEEFN T 1K
R FRRK.

100 P01
= P-02

80
60
40
20

Wik R
Germination rate/%

FY

-0.23 -0.46 -1.35 -2.26 -3.19 -4.15
7K 3 Water potential/MPa

3 FREKZE NaCl B P AR ERRBRIHFHIREFR X

Fig. 3 Recovery germination rate of H. ammodendron

0

populations in different habitats and NaCl treatments
H B 4 7750, % b PEG W AR R MFh T &
TR UL 5 AZRIB/KAL RS , R B A Rl A SR RAR B B AR
WA HR R K W K, R E W R R, kb

100 P01
S P02
g 8 -+ P-03
¥z 60 --P-04 ————
KE + P-05 —
RE 40
=)
8 20
0 = . . . .
2023 046 <135 226 319 415

7K 3 Water potential/MPa

B4 AEKHE PEGCERPAEAEERRMTFHRERLE
Fig. 4 Recovery germination rate of H. ammodendron

populations in different habitats and PEG treatments
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75%. 7E PEG R & M A FHEK M —0. 23 MPa
#|—1. 35 MPa it , HA IR E B & B BlE K S PR
TR T 5 FLS VKR B R AR N, SRR AR
FE . ZRIBKALIRSMT , HARE 1 R B RIN P-04 RIR
FREEIR S & R d i » LR KKl P-02,P-05.,P-03 FiE,
P-01 BRARFHEEFPF IR A & R fiX.
3 it
3.1 ERAFRIK S8 R R 8 & R

FhF oA LAY LTS B AR S R EE N
Bl S EYRE R E SR T ER R PR e BEEE
HEEMPEEER . R RERH Ok B AR AERERR
FRRERIRR YT, H i R 88 /1 7€ NaCl W 332 8] —
SEFRBE I, Bl 2 6 75 VROV BB A0 38 o, 0 ok R B R
IR, P04 FREEHRARFDF 8 R R AEKHETF —2. 26 MPa
A FF R T R, HARFHBE MR AR AR 7 B R SR A K HIK
F—0.46 MPa g tHiR el TR, KB P-04 FhEE HAp T
it 2 T R R T ok A AR AR RR A EE
A ST, EPRDEAED B E Y RS ER
FEMRBRFTF IR PR R T RUMNEL.
FEEHIX T 5 AR5 A DL R IR B K AR
R K MR 2 EEARE, RIS L
B , TAEY R F RS8O0 T 1 3% B A &3 R
WREFEMRIAT, R B FH E R AT
R MG ERIY, S RAEY R YT
fRERVREE T, KA 7 R R, B T KX FA RN
TR TE B, (B 7E S $h MR BE T P 7 1 B 2% k& 32 21
i N

Sk ¥ PEG B P, AR A 5 4 FhBER R A0 7 1Y
B & 4932 B 58 ZU R B0 1, Bl K S5 FEAG, R R B F 8 R R
AT RRF T B &7 PEG B BK#IETF
—2.26 MPa DG 52 2|56 2 0l B & R BEAK AT Wi 7E
NaCl ¥ H RA K # T R E] —4. 15 MPa RL R, iR 1R
FhFEH R A AT RERSE . AT 0, R R AR B AR AR P
P78 2 18 PEG ¥ W P B0 il 5 2 B2 K T NaCl
WP . X SRR E DY X RAR AR 9T 45 R — B IR A
T A AR X kb A A ) 5 B SR B AT Rt R B 2
RIS, TR B R PEG B X Fp 785 &
HIYE FIBLE 5 b 038 A E A WA . PEG 1B & 4
FBER, ARG REEB AT, AU S B B3
L b B R A R 5 T AR VA AR B AT LB A
B0 40 I , LB R 4 R M R T8 B AU LA
SN BEREA B RN . — 53 T RES B AR
TR PO 38 B T P A G K 2 AR A IR K
PRI & 5 73— 7 T 3R B T 7E 40 M N v B AR,
BHEREE, M B AN . WIREEREREL R RE
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TR R £, @l #7532 W RR, 8 A
SRXFFAREFEERNERE 7, N AT 68 1S B0 M i K
AVERE R R W R RE ST,

3.2 IFEERhIE T RBRA TR IERIRIRIES

Xf PEG F1 NaCl ¥ H R B & R R B F #4711
VIR BRI AL TS , HOR R R BER R b 2 T
KRB W% . FeR% H NaCl ¥l AL 31 b i Fh 7 HAR 2 W %
T PEG I W % 7% ok MR AR Bl 7 i IR &2 0 & %8
AT UL, A% T4 K 5 PEG % W0k B, NaCl ¥ i 4 282 H
RE RGN T RRMF R, I EA X RRF T 1
Bk A E , KT R AR MR EH RGeS . R, &
e E NaCl VWP 3% 7% R R B 7 HR 0 & 55
AR BE NaCl ¥ W b e 3% R R R AT, 7T B A% S I
2 Eh R BE IF I A MR AR T T I T 52 AR BR , A 3 R
KA E., XSERIEHARER - HF
H, UNGAR™ W58 T & 43— 48 4 #h 2E W4 (Salicornia
europaea , Spergularia marina , Suaeda depressa UL J
Suaeda linearis) ) Fh 785 &, EL7E A R 46 B 39 NaCl %
WALPE S A R IR B KB PR TR PSR, H
A TEAN R o 4 W o T 52 1 PR A R VR B L Sh IR W
HBE RS TR R, A RS BB T s
FITRT, M E R SIE R LR, # T B A BR
HIBRREST .

UNGARP™ 8 AR K — 38 43 #h A4 L #0776 0 &
HEPHRAE DR IFERRIRAR. FHREEMNBE
BN AT LA K 22 H5h AR A P 0 R HER EL B R
i), B R 8 A IR 7K Hb T R B ER o 38 B, 4 BE R
BRIXFMEIVED . BRI, ok BN R AE SRR A
BEROFFIERVR B NaCl #l PEG ¥ Fh 7o K 832
B —E TR BT ] R P R R R B 2R IR K Ak
HE RARF T AR R 0 & R IR E W % . X
VLR i R fE b BAA T R 3 a 51 &
P RIRIRIG , X R T RRFDF 8 R F A AR
FRUAE P A2 X 6 45 A S IR 1 — ol N SR .
WES IR 2R MR AR A PP 43 A1 DX R T R Bl M T v S O
RRKIED R, HIRK  IREEMRZL, mg o8
Ve R R K o s R R, i i R E
BEELBNRFET R, BENRZIESHERES
FFARIRS , DU R B MR 41 SRS H B &
AL, 27840 BRET . 5ok I LLJG , R)E L 404
T 5 IR0 4, BT PR B AT 3, P 1 A BB WA 8 &5
RIRFIFAERZ LIEEL 4 38 554 T TR B 3
PRE W R AE—ERRBER BN T FL A & S e R ™ I A= A7
WBE SRR HTE N , R AP B LE 5 R R A HEA .
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Seed Germination Responses of Haloxylon ammodendron to Drought and Salt Stress

LYU Chaoyan'? ,ZHANG Ximing? ,LYU Wei® ,GAO Zhixi' , WANG Jiazhen*
(1. Department of Agriculture and Technology ,Zunyi Normal College,Zunyi,Guizhou 56300232, Xinjiang Institute of Ecology and Geography,
Chinese Academy of Sciences, Urumgqi,Xijiang 830011;3. Department of Public Policy and Management,Zunyi Normal College, Zunyi, Guizhou
56300234, Department of Life Science,Zunyi Normal College,Zunyi,Guizhou 563002)

Abstract; Using physiological principles of ecology, focused on the seed suitability of plant in the harsh desert
environment,and based on laboratory simulation, with seeds of Haloxylon ammodendron from different habitat as
materials, the effect of drought and salt stress on seed germination of Haloxylon ammodendron was studied. The results
showed that a trend could be observed in all seeds from different populations in PEG and saline solutions. All germination
rate decreased with decreasing water potential. When the water potential reached — 2.26 MPa and — 4.15 MPa
separately,the germination rates in all population were close to 0. The inhibitory effect on germination of all the seeds
could be detected in NaCl and Iso-osmotic PEG. And the inhibitory effect of Iso-osmotic NaCl was lower than PEG. It
showed that the osmotic stress was the main factor that affect the germination of H. ammodendron. When salinity stress
was alleviated, the germination of H. ammodendron could recover quickly. And it meant that hypersaline conditions could
induce dormancy of these species. In the equal water potential, the re-germination rate in PEG solution was lower than in
NaCl. It included the effect of ion stress on germination was lower than osmotic stress. Therefore, H. ammodendron’ s
high adaptability of seed germination to drought and salinity stress was the basis of the population’s restoration and
conservation.

Keywords : Haloxylon ammodendron ;salt stress;drought stress;seed germination
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