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Influences of Different Treatments on the Germination of Anabasis aphylla Seeds
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(Agricultural College s Shihezi University , Shihezi, Xinjiang 832000, China)

Abstract: Influences of temperature,salinity,drought and winged perianths on the germination of Anabasis
aphylla seeds were examined. The results showed that the seeds could germinate in different temperatures
set in the study.indicating that low temperature only inhibited the seed germination but had no effect on
the final germination rate. The germination percentage decreased with the increase of NaCl concentration,
the germination decreased significantly when the concentration of NaCl solution was higher than 12 g/L.
When the incubated seeds treated in NaCl solution were transferred to distilled water,the recovery rate of
the germination was high. With the increase of PEG concentration,seed germination rate decreased signifi-
cantly,after the water recovery test,the seed germination rate returned to normal,indicating that high con-
centration of PEG solution inhibited the seed germination. Wing perianths exhibited mechanical inhibition
on seed germination.
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Fig. 1 The germination rate of A. aphylla seeds at
different temperatures
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Table 1 The germination rate of A. aphylla seeds at
different temperatures
i REFR/ N EApMEE REMZER(P<0.05)
30/15°C 100. 0040 a
25/15°C 98.33+1.68 a
20/10°C 98.33+1.68 a
15/5°C 95.00£2.16 a
5/2°C 98.33+1.68 a

F2 NaCl B THEAMMFHLENZIG
Table 2 Effects of NaCl treatment on the germination rate of

A.aphylla seeds

NaCl 52K i e 2KE 2
e i RER/N z5 R/ % # 5
/(gL  kEdEZ (P<<0.05)  :fE#EZ (P<<0.05)
0 97.7842.22 a 97.7842.22 a
2 98.8941.11 a 98.8941.11 a
4 98.8941.11 a 98.8941.11 a
6 100. 0040 a 100. 0040 a
8 96.67+1.93 a 98.8941.11 a
12 98.8941.11 a 98.8941.11 a
16 98.8941.11 a 98.8941. 11 a
20 95.56£2. 94 a 97.78+2.22 a
24 90.00=45. 09 a 100. 000 a
30 34.45417.78 b 98.8941.11 a
36 31.1146.19 b 94. 45+4.01 a
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Fig. 2 Effects of NaCl treatment on the germination rate of

A. aphylla seeds
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Fig. 3 Effects of PEG-6000 treatment on the germination rate

of A.aphylla seeds
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Table 3 Effects of PEG-6000 treatment on the germination rate

of A. aphylla seeds
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0 98.89+1.11 a 98.89+1.11 ab
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—0.6 97.78+1.11 a 98.89+1.11 ab
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Fig. 4 Effects of winged perianths on the germination rate

of A. aphylla seeds
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Table 4 Effects of winged perianths on the seed germination

of A. aphylla

EiS RN KRR/ NEbrfz BEMER(P<0.05)
@R T 100+0 a
A+ b5 94.43+5. 57 ab
Ay 83.33+4.41 b

3 # 5tk
VR R W R T R K B R I 4y

M EERNE ., NFEMOEY YRS TRy R T
A R BT EE VO TR X 5 AR W A B R R T b A B
PIAH S B 0 Sic A 4 b 35 B A TR R A
J& 15~25°CH T #E A B 52 v TG IO IR - 1 1
RAAE 25°C/15°C M T A A2 i m 19, S i
H 30°C/15°CHY  F FRA ST H &, 7E5C/2°C4
T TR R 76 e 0] 48 h N R AR,
i 10 d J& 85 & R R TF = 98. 3% . Ut BAR IR ALY
HESR T TG B A I R - 19 8 & B TR EL R B R G
WA A T - 1) e W R X 5 AN TR I R VD
G RN AR A R Y N S G (ERER (7 N A=
REABA AR - 8 & 25 S AH — 3 B3R AT o T
I A1 A I 7~ LA 0 5 1) 0 9 1 6 T 5 T b X R
A (A TR A B3 11438 N R

FEAE Y A= i JEL I 0 SC B BY B o 14 1 K R T
08 038 K 5 e AR YRR o A .
it 22 R A S I AT BT SR RK A 0 T i AT
SEEVWENEREE TR, AN FEZ
21 Eh oy 30 o ER A A P R S R AR IR 7 AR IR
(8 258 PR K o 33K R A1 A 400 sl B A2 ) v vk B AR
SN TS & AN 110 8 YA SR L N ¢ NS R 7
Hh L TG AR R B AR AR B ) NaCl s i b B
5 e W BT R 2% 100 B LR VR B Y 1 Y% I I A R
Foft - 1) 5 5 8 A A 80 400 oV S T A s R 1 A5
TG B A R A R 2 T T R AE 36 g/ L
(4 NaCl ¥ W bl & e AR AR 04 JC Ml A W o 7 4K
S R P R A R R R . R, Y
(1R b 3 e AR AN 3] — o R B IR D B R A R AL X
2 B Xt R AR R B IR N R T, X 5 A
T B R R OK B3R AR A 5T 4 R A —
. wREUK AR ST A RO A S T B R
FRy 8 I D 1 7 A% 3 25 1K R L BT RO &K
SRR o T AE A G R A5 R B SR WO R
Wi 2% B4 G A W o - 28 26 0 /K o e ) S Bl B0 1
KRB IR 1 o U5 AN [ ol 1 1A T T 58 Jilr 3 14
S NATI=Ia K1 N B I 5 (RPN I U (% N 96 B 3
WES JIR 43 M 372 15 PR 355 1003 7 F 5 A b 1 4B 3R W & 1 2
il K o T 2 5 I 7E R A B AR B R
WKWK .

TR SR ™ A A T R O e R Y A
Yoy PR 28 22— o K 43 ) il % 2 et BT R 1 2 i
PRI X o MBS 2R 4 b, 1) S Y524 490 Ok 106 76 46 b - 1
K P 0K oy R 3l i+ AL S, Al S KRR
RE TR R T B YRR X — oK. B
S o F1 T I I IR 4 M A 5 1 28 e A T ) R R
S 2 e B AR AR L SRR Y R P B )



5 530

B ) W NEE B DO HUR o N Y I R A AL 129

— BARAC I ] Y T 5 . T R B A X A A
W R AR A R A — Rl ™ IR 1 2 PR I S YA 4
T 23l 7 AR AN R A O S AR ke 1 g 5
PPV R BB #5) PEG-6000 By 38 X JG i B A
W~ A B R W AN TR BE T 5 0 A 39 0 Jg
TERA AT 5 B B e R R R N R, X 5 Bk
RV Z B8 R — 8 AR g,
e 1 R R 5778 0~ —1.2 MPa &%
PO AR A . Ud B A B T 5 B B 0 T
AR T W] R A M AEH . PEG-6000 ¥ W&
B —3 MPa i, To iR RN 71T 4 d B9 &
BN O0LH 4 RE KPS, - 51 38 8% i B . Fh 5
AR A MR A2 bR ELW R R A S R KA Y
BT I e/ A Ao 7 2k 259 i U SR B AR K
30 B0 36 A o R T X S O I A AT R R B R NS
SRE L AT UL T B W R 2 TS b 3 R AR
I A9 T A AR A e LW i R PR 7 R T 5 A i)
W R AR O W & B AR VR S IR I R Y
i AL 7 B TE B I RD 1 B A AR 5 Y
R X R 5 R X B AU AR I

R 22O A ) A B A o R E R A
ST UL B A Y B B SR AE B A 2R
A A R S BBk R B — 3 T A AR
MERT K o AEASWTTE T, 2l 2R A T AR AR W 1
REARPIN 12 h WR 0,10 d 5B EE R
83. 36 » SR T 5338 0 o - 3 5 b 3L 1Y) o - e A W K
HIRF] 94, 400 BT I R Rk B 98. 300, — T
AT 3 2 48 SR 3 Y SR 33 L35 40 <l b 1 1 1 490 71
W o5 — 07w AT KRB )T —Fh AL R A5 AN
FF 0ok 4. —E g RVT R R Y
T I SR S B /N e 5 4 4 i 3 e i K B I ]
— A T Y R R B (Atriplex prostrata) W /N &L
A ATE R R BRI AD W . A/ ME i &
Bt B £ B A A Bk, T LB OE A TR R
F1R) A 455 2% A1 300 T 19 S RS0 B0 ) W VR ST DR 4 ) Ao
JESE RS AR B T B T ) SR R
RSN AR DI RE . J0 M B I ) 2R
X Ao 1 AL A AL R 0 5 T L A /DN R g K
9 T) T H 2 ) 2% BHL B b 1 1 TR . SR A 1
RSB AR R B — H S KR, S ECR 3
AT -3 B SRS DL R ) Wy i B . etk
R TG B R ¥ 78 Rl 35 7K 19 25 48 R AT LA e iR B
P B i R A I 400 ) A DT T e e X b R AR fi
A5 JC R A R 5 R 8 A5 LA B9 RS LA T PR s
K

SE K
[1] FeMpERBENS FEEYECE 25 % 140D
[M. 28 RS OB SRR TLAE A, 1994,
(2] wha ik, B, ™ m. SRR 7 0 3 A B R 1 % 1 5
LI, B dm Al R4 2 4, 2011, 34(1) 1 12-15.
HAN ] X,WEI Y, YAN C. Influences of wings and salinity on
the germination of the seeds of Anabasis elatior[]]. Journal of
Xinjiang Agricultural University,2011,34(1):12-15. (in Chi-
nese)
(3] MU, R T, . 5. B« O IR ER 43 %3 J0 - (BOAR I A
T i &R m ], 2 8A R ,2009,37(11) :5201-5203.
(4] HOLWI, AT, w55 BOR R A 9 o s o e [T 0. Wbk
AP BF2,2009,48(4) :996-999,
[5] TLIG T,GORIA M,NEFFATI M. Germination responses of
Diplotaxis harra to temperature and salinity [ ] ]. FLORA.
2008,203(5) :421-428.
[6] BASKIN J M,BASKIN C C. A classification system for seed
dormancy [ Review ][ J]. Seed Science Research,2004,14(1) ;1-
16.
[7] KHAN M A,UNGAR I A. Seed germination and dormancy of
Polygonum aviculare L. as influenced by salinity, tempera-
ture, and gibberellic acid[ J]. Seed Science and Technology,
1998,26(1):107-117.
[8] JAW, sfAe. Tl 4 BT 538 X AR AR B 1 & 1 5 1)
(10 B 4P kB4, 2012,5(3) : 9-13.
[9] WEI Y.DONG M,HUANG Z Y. Factors influencing seed ger-
mination of Salsola a f finis (Chenopodiaceae) .a dominant an-
nual halophyte inhabiting the deserts of Xinjiang, China[]].
FLORA,2008,203(2) :134-140.
[10] #FT, EE 5. PEG BT 5 b 38 XF DU R 57 15 A48 4 Fh - 15
RHIFEMAT ], Kol 24 . 2012.21(6) - 23-29.
YANG ] N,WANG Y R. Effects of drought stress simulated
by PEG on seed germination of four desert plant species[]].
Acta Prataculturae Sinica,2012,21(6) :23-29. (in Chinese)

[11] WEI Y,DONG M, HUANG Z Y. Seed polymorphism, dor-
mancy and germination of Salsola af finis (Chenopodiaceae) ,
a dominant desert annual inhabiting the Junggar Basin of Xin-
jiang,Chinal J ]. Australian Journal of Botany. 2007,55(4):
464-470.

[12] Ao, e Sc R L A= tibide , 45 o HE IR 18 % 6 B Bk 4k S 7
RS2 1], TP A PR, 2013,42(1) : 43-45.

(130 IR AT4kJE . F 2 0% . 4. 3 R xg LD 7 1 % 0o il B2 0 7K
Sy B 2 (], AL AR #2442 . 2005, 25(2) : 211-217.
ZHAO X Y,REN ] Z, WANG Y R., et al. Germination re-
sponses to temperature and moisture in seed from three spe-
cies of Caraganal]]. Acta Botanica Boreali-Occidentalia Sini-
ca,2005,25(2):211-217, (in Chinese)

C147 SR A 2 L 5k 57, IR 55 12 Rh b 336 70 BORR - i Kk 19 52 i

(1. Pidb bk Be 274 - 2015, 3(6) : 130-133.
ZHANG P,HE M Y,ZHANG Y. Effects of temperature and
soaking treatments on seed germination of Hippophae rham-
noides[ ] ]. Journal of Northwest Forestry University, 2015, 3
(6):130-133. (in Chinese)

(F#% 207 )



%5 £

1E 55 SRR FE A 2 0 255 E A T JRORLET 41 JE 235 AN RE AR 95 LU AT 5T

207

(7]

(8]

9]
(10]

[11]

[12]

[13]

faf g 5. ORI VD A R A 4 A WS (DL BRI R N
TRl KA, 2011,

R 30 R SR, BB WSS A b 2 b T R AR
[, Vb AR B2 ., 2016,31(2) :239-243.

WU X W,ZHAO Z Q, WANG X M, et al. Chemical properties

ST

and variations of salix discolor[J]. Journal of Northwest For-
estry University,2016,31(2):239-243. (in Chinese)
TR AR EIMI dunt s E AR R . 1996,

RS, EAR L BT A RIATIE IR T S S
AL PR LT D, Ml B2 A58 . 1995 (1) : 54-61.

XD P B T 4T A A R R R e T R R Y 25 G A BT
(370, A= Tk . 1991(2) : 38-40.

oy WU VP R AT ST T R AT ST e K B LT ). AT
FTILT.2007,26(1) :15-19, 26,

YANG S M, JIANG Z H,RAN H Q. Advances in the study
of bambusa textiles[ ] ]. Journal of Bamboo Research,2007,26
(1):15-19,26. (in Chinese)

SRR BRIR R L SR R BT A AR A ST ). 1L
Aeoll K2 AE 4R . 1999(2) :83-85.

GUO Q R,YANG G Y,CHEN F S,er al. The fiber morphology

[14]

[15]

[16]

[17]

[18]

of Phyllostachy heterocycla cv. pachyloen[ J]. Acta Agriculturae
Universitatis Jiangxiensis, 1999(2) :83-85. (in Chinese)
VFRGJONES-Gwynn L L. 4. 32 A B A U0 W0 10 21 48 0B 75
Kefg i g mtse 1], Mo 425 Tk, 2006, 26 (1) : 91-94.
JATE BT R B A YO MIRE A B R R B TR AR B4 B 0 2
WEFELT ). bR A e 2441, 2016, 31(4) - 269-274,

ZHOU Y,ZHAO L Q,HAN W, et al. Kinetic study on the
liquefaction of Salix in ethylene carbonate[ ]J]. Journal of
Northwest Forestry University, 2016, 31 (4): 269-274. (in
Chinese)

W U AR R . R FF OB PR 9 4 B e e D). oh i
4%.,1989(2) :21-29.

TRIGE AR T ER L E A AR R AT 27 4 T 25 B B2+ B S J5 o)
A HFFELT]. b E g 4R 1986(2) 1 1-14.

T % L SISO L o B A5 R A it A T R Al i AL .
PaLARF e 27 4 . 2012,27(5) 1 201-206.

LIN T,.GUO W ]J,GAO L,et al. Anatomical characteristics
and chemical components of cotton stalk [ J]. Journal of
Northwest Forestry University, 2012, 27 (5): 201-206. (in

Chinese)

(E#% 129 7

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

R B T A R R BOR A I A 0 ke R AR S
L] A AR ,2011,31(10) : 2662-2668.

HAN J X, WEI Y, YAN C.et al. The vivipary characteristic
of Anabasis elatior and its ecological adaptation[ J]. Acta Eco-
logica Sinica,2011,31(10):2662-2668. (in Chinese)

UNGAR T A. Seed germination and seed-bank ecology of hal-
ophytesf M]//KIGEL J, GALILI G, eds. Seed development
and germination. New York:Marcel Dekker,1995:599-627.
SONG ] ,FENG G ,ZHANG F S. Salinity and temperature
effects on germination for three salt-resistant Euhalophytes,
Halostachys caspica » Kalidium foliatum and Halocnemum
strobilaceum|[]]. Plant and Soil,2006,279(1-2) :201-207.
T, AR, NaCl b 3i X DY i Sig 55 4 42 Fh -0 & 114 52
(). ®EMk 244 ,2012,21(5) : 32-38.

YANG ] N,WANG Y R. Effects of NaCl stress on seed ger-
mination of four desert plant species[ ]J]. Acta Prataculturae
Sinica,2012,21(5) :32-38. (in Chinese)

B R /N5 1 R L S R TR) R 43 1 30 X b b e 3 b
SR BARE L], i [E A 2 5E 4z - 2003, 19(6) : 168-172.

BRI oK 83K, 30T« R, 5K - B9, 48 NaCl Jihia
T [ R R A i R AR LT ). P AR A B iR, 2015, 30
(6):88-94.

YILIMINUER, AILJIANG M M T,ZHUOREMU T X, et
al. Seed germination characteristics of Populus euphratica
from different provenances under NaCl stress[J]. Journal of
Northwest Forestry University, 2015, 30(6) :88-94. (in Chi-
nese)

GUTTERMAN, Y. Survival strategies of annual desert plants:ad-
aptations of desert organisms[ M]. Springer, Berlin,2002.

REMG WU, B Il 55, 2000 Fh 1 i 0k W 3a ol B

23]

[24]

[26]

[27]

[28]

[29]

By i [J]. A E Y, 2012,32(6) :1674-1680.

SONG X M,YANG J Y.LV M T,et al. Responses of Reau-
muria soongorica seed germination to salt stress and moderate
drought[ J]. Journal of Desert Research,2012,32(6):1674-
1680. (in Chinese)

LTS HETT I . AR 4. NaCl 1 PEG W30 4 42 82 45 Fh 1~ 55
R B A R WL, PRk B A4 . 2014, 29(4) 1 123-126.
HE J L. DONG K M., ZHENG J.et al. Effects of NaCl and
PEG stress on seed germination and seedling growth of Po-
tentilla fruticosal]J]. Journal of Northwest Forestry Univer-
sity.2014,29(4) :123-126. (in Chinese)

SABERI M, CHALENO M R D,SARDO M 8. Influence of
salinity and temperature on germination of Trifolium repens
[J]. Modern Applied Science,2012,6(9) :1913-1852.
HAMEED A, AHMED M Z.GULZAR S.et al. Seed germi-
nation and recovery responses of Suaeda heterophylla to abi-
otic stresses[ J]. Pakistan Journal of Botany, 2013, 45 (5):
1649-1656. (in Chinese)

AR50 A 0], B ¥ S WA 0 Fh 308 B W R R o e ()], A
Y5 .2011,31(1) :121-128.

UNGAR T A,KHAN M A. Effect of bracteoles on seed ger-
mination and dispersal of two species of Atriplex[]]. Annals
of Botany,2001,87(2) :233-239.

BEADLE N C W. Studies in Halophytes. 1. the germination of
the seed and establishment of the seedlings of five species of
Artriplex in Australial J]. Ecology,1952,33(1) :49-62.
KOLLER D. Germination-regulating mechanisms in some desert
seeds, IV. Atriplex dimorphostegia Kar. et Kir. [ J]. Ecology,
1957,38(1) :1-13.



