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Effects of NaCl and PEG Stress on Seed Germination and Seedling Growth

of Potentilla fruticosa
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Abstract: Effects of salt and drought stress on the germination of Potentilla fruticosa seeds and the growth

of the seedlings were examined. The NaCl concentrations were designed as 0, 40, 80, 120, 160 and 200
mmol ¢« L', the PEG concentrations were 0, 100, 125, 150, 175, 200, 220, 250 and 300 g » L™ ', respec-

tively, and distilled water was used as the control. The results showed the seed germination was signifi-

cantly inhibited by NaCl solution with the concentration of 120 mmol « L™ ! or higher, and the seedling

growth was inhibited at 40 mmol « ™! or higher. PEG solution with low concentrations (100 —175 g

L") could promote seed germination and the growth of seedlings radicle, however, they were significantly

inhibited at high concentrations (above 175 g« L™").
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Fig. 1 Effect of NaCl treatment on seed germination
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Fig. 4 Effect of PEG treatment on seed relative germination

percentage of P. fruticosa
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Fig. 5 Effect of PEG treatment on seed germination

dynamic of P. fruticosa
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Fig. 6 Effect of PEG treatment on seeding growth
of P. fruticosa
A 235 5 3 W15 B o o ok R (100~ 175 g
LD PEG 4b ¥ 4 §2 #g &)y 1 . BB 02 2E 2 i R AR 21
T e 2 A v 4 o) 5 A A0 v A

3 Hib gtk

RUAERRRNMEMN FHESHSMETHE SR
T3 AR R & 1 K B B0 S T Al T A AR ORI
NaCl Jipi61 XF 4 & M5 Ff 7 19 87 & H A BH S 0 30 il 7
JH 3R B0 A BEAR T 7~ 9 i 2 558 43R 1 B9 400 4 Wi
BF ] E R AT W R B, X —Z5 R 5 ERE R
WLk —2", 0~160 mmol « L' NaCl & ¥
TN 4 BRI & 28 RA B 75 %0 LA b NaCl ¥ i
W BE R T 160 mmol « L' G EE R ZF R AR R
X egh R R WK T 160 mmol « L' NaCl ¥ ¥ 4b
B, T 4 58 A Ab ¥ WA A 0 4 AR S e A R T T
160 mmol « L' NaCl %5 &b 2 . %t 43 #8 g Fh 1 &
(4G B A VR . AR 4 @R M FP T BT & 5 NaCl
VA VAR T AH OGP T AR R UE B y = — 0. 401z +



126 VU b2 B 2 41 29 %

98. 81 (R* = 0. 810) , i & 4 Fh + 1Y & 2F 3 53 il Ay
50 Y0 #1125 Yo T Xk L 114 ¥ B Sk ol 17 & 4 I A
B AR BRAE . A< o 30 45 S 2% B NaCl %5 W 4 55 g
Foft =~ 1 2 1 ek SRR BB 43 300 o 121, 7 0 184, 1
mmol « L', B AR F 5 A= A7 4 45 TOUR L E8 FOR it 25
Il FLAE (435028 391, 8,540 mmol « L) 5ifif #h# fR
B (435028 537,749 mmol « L™, 336 B 5 £5 4E fif
YA L 4 58 A 9 T 6 BB 00 A XA

AN TR AE B 1 T 3 A 22 S AR W — A A 1 AN TR
AER =i I R R R NI e Wi i
T X & ARG, 40 mmol « L' ) NaCl #%
WA T 4 #E M4 A K, 160 mmol « LYY
NaCl ¥ W Ab FLI , Ff 7 BEAS W K H A s K .

R R MR BE (100~175 g « L)Y PEG gb#g
e MR T BEAEERT T . RBIR N R
T 530 RE AR UE 2 R AN LT B G0 E R BT
R, T 175 g« LTV PEG Wit . Xt 4 78 g b
T kB W S0 A R 2R I AE R AR Y
REF R HEIR Bl T 09 ) 46 W & I T | SE R Y
% X —E RS EARE 2R 8",

MR A5 4 M FP 707 & 5 PEG 3 W1 AH 56 o4 1T
I 5 77 FE y=—0. 0032+ 1. 359 (R*=0. 661) i %
K ZEARRT5% .50 Yo H1 10 %6 X L Y PEG % ik /K #
SR T 55 TR B T 5 2 3RO K SR T R 3K
ARG 4 R L PEG W 4 AR T8
ANITESENEY SN S O & 2 T @V
Bk 203 ¢« L' PEG W (—0. 5 MPa) .
225 g+ L'/ PEG W (—0. 7 MPa) fl 250 g »
L 'f) PEG ¥ ¥ (—0.9 MPa), 5 HAth A A< A8 4 #H
I :25% PEGHIY T — 0. 80 MPa f4 7K $8) 45 fi ki
g & 530% PEG(HE Y T —1. 20 MPa 1y
K ERO R HR ) VD A R Rl S R s | A it
ELEH K< — 0. 35 MPa, 2F S FE /K 3 (it 501 At
KD K —0. 71 MPa, B 7K # (i F 1 FR K #0O R
—1.27 MPa-", Bl % I 9] 4 5% g 119 Tiif 2 ik
5 R JURp I A A — 3

TR R R B (100~175 g « L O PEG kb Bg
SR M L BRAR i 4l AR AR K L X AT R BT AE
KA TR B R PR B 52 00T L AE 0 R
SE 25 1R ER T OMARD 2 2F AR 9 A= o 1 4l A
. PEGUE R T 175 g « L "X @My 4h i A= K
PR

40 mmol « L™ /) NaCl iF W40l T 4 @ M 4l 1
AR, EF 120 mmol « L' NaCl % i &b #, X} 4
MR 9 R A B S I AE A 5 100~175 g« L

(1 PEG ¥ 0Ab BIx #5 Afg M1 REAIE 2E A1 1l A M%)
B EARA R T T 175 ¢ « L' PEG # AR 21,
D) XoF 45 8 A Ao 140 T O R ) A BT S ) 40
PERT . RS0 45 2R A 2 W] 5 3 A 04 o 157 24 I 303
2y B U0 3 9 3E R U T HT R RE D

8 % 3Tk
(1] A%, A ERAGES =B IMI b a0 s Mol R
1985.

[2] SABERI M, GHALENO M R D, SARDO M S. Influence of
salinity and temperature on germination of Trifolium repens
[J7. Modern Applied Science, 2012, 6(9):1913-1852.

[3] 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.

(4] W4h¥%, FEot, T, % R HUK S ia x wFh 4 A Y

HITURH AR T L Mg [T]. A&, 2006, 25
(9):1014-1018.
ZENG Y L, CATIZZ, MA ], et al. Effects of salt and water
stress on seed germination of halophytes Kalidium foliatum
and Halostachys caspica [J]. Chinese Journal of Ecology.
2006, 25(9):1014-1018. (in Chinese)

[5] Zeiktty, sRerd, aCaf, &, M xh s W6 & 4 L ahii 4
KHEILT]. Wk 240, 2010, 19(4) . 71-78.

QIN F M, ZHANG H X, WU W, et al. Effects of salt stress
on germination and seedling growth of Medicag of alcata[]].
Acta Prataculturae Sinica, 2010, 19(4):71-78. (in Chinese)

(6] sk, &=, @mbtds, 4. NaCl.NaySO, i3t T # ff 7

A R R P R A R AR LT DL W b bR B R . 2007, 22(5)
45-48.
SHIB S, LIUD Y, MENG X S, et al. Physiological charac-
teristic changes during the process of seed germination of Arze-
misia halodendron under NaCl, Na; SOy stress[J]. Journal of
Northwest Forestry University, 2007, 22(5) :45-48. (in Chi-
nese)

(7] BRigE. 8 L&, KRR, & fyAEmEEIM] oMbk
S RAL . 1998:291-292.

[8] T, EZ%. PEG B4 T 5 38 %F 1Y it 155 4 4 i il
KHIEMLT]. sk 2. 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)

(9] EWgmd, # 74k, S, PEG &b BEXI = 0 M B0 T & % KLk
AL E R R LT ). PO b Ak B 2 4. 2012, 27(6): 16~
19.

WANG X L. CAO Z L, ZHU X. Effects of PEG on the seed
germination and physiological and biochemical characteristics
of Pinus yunnanensis[J]. Journal of Northwest Forestry Uni-

versity, 2012, 27(6):16-19. (in Chinese)
(F#% 197 )



EFFEE SEBRVG ™ 2 R B R0 2 B E KT B AL PR S

197

(5]

(6]

(7]

(8]

9]

[10]

[11]

X R MG XA 0 R B L AL 30 e B2 P A AR IE AT SR L .
2 K22 A ARBLE 5 TR AR . 2000, 13(1) 1 70-73.
LIUY P, LIUM,LIUJ Y, etal. Study on antioxidant activi-
ty of 30 chinese medicines[ J]. Journal of Yantai University:
Natural Science and Engineering Edition, 2000, 13 (1) :70-73.
(in Chinese)
PR B VA 1L L B A, 5. LA o 25 4R [ 9 70 21 20 B9 47 S AL T
WEFE LI sl 224 e A ARRL A2 A, 2006, 45(6) - 131-134,
CHEN M.ZHANG H D, CHEN M, et al. Studies on the an-
tioxidative activities of different solvents extracts from Chinese
herbal medicine[ J]. Acta Scientiarum Naturalium Universitatis
Sunyatseni, 2006,45(6):131-134. (in Chinese)
ITO N,FUKUSHIMA S, TSUDA H,et al. Antioxidants: car-
cinogenicity and modifying activity in tumorigenesis(food toxi-
cology : real or imaginary problems) [ M]. London and Philadel-
phia: Taylor &. Francis,1985:181-189.
AIH, EETE. REERAL R s )] KRR MR
5 % ,2002, 14(1); 37-38.
AR, AR B A B A 5 2 B T Sk SR L. v b 254
Z%:,2012,27(1) . 383-385.
SOWREH, VR . HE A B A 4 22 B i BT R A R A
BOKFZ LT P8 % 20 K2 4 BE 2 AR 2003, 24 (5) 1 452-
454,
BIAN X L,PAN Q.,DONG J. The antioxidativity of 2”-O-gal-
loyl-3-B-galactosyloxy quercetin and the structure-activity rela-
tionships[ ] . Journal of Xi’ an Jiaotong University; Medical
Sciences Edition,2003,24(5) :452-454. (in Chinese)
BRI, EAM 225 X, R [R] ™ st e 56 RE I 0 b 4 F AL 4% 0
Fo i BB A 4B L], 76 J Ak 2 B 5% i, 2013, 28 (1) £ 126-
129.
LV ZJ,WANG D M,LI D W. Content of four chemical ele-
ments and the forms of their existence in Pyrola decorata oc-
curring in different areas[ J]. Journal of Northwest Forestry
University,2013,28(1) :126-129. (in Chinese)
ik Pl B R IS L 4 T S S 3 R B R A ARy T LT
[ S 06 7 ) 2=, 2011,17(20) . 114-117.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

ZHANG Y Y,CHEN X H,JIN Z S, etal. Chemical constitu-
ents of Pyrola decorata | []]. Chinese Journal of Experimen-
tal Traditional Medical Formulae,2011,17(20):114-117. (in
Chinese)

RIGEH Bt D208 5. SR B 2B & 5 T E L
LI op i rp B 25 R4, 2011,18(2) : 131-133.

LIU J K,HU L ,DONG Z J.et al. DPPH radical scavenging
activity of ten natural p-terphenyl derivatives obtained from
three edible mushrooms indigenous to China [ J]. Chem.
Biodiversi, 2004 ,1:601-605.

PE W] 22 VE A0 L B W, 45 PS5 AR & 4R IR e SR AL B L
G ERTFELT]. PH AL B 2241 . 2011,26(4) : 197-201.

PANG M,LI X L, LU G, et al. Antioxidant and antifungal
activities of ethanol extract from Salvia miltiorrhiza fibrous
roots[ ] . Journal of Northwest Forestry University,2011,26
(4):197-201. (in Chinese)

LEE I K, YUN B S. Hispidin analogs from the mushroom In-
onotus xeranticus and their free radical scavenging activity
[J]. Biorg. Med. Chen. Lett. ,2006,16:2376-2379.

TR TR AL BERR AR L SF L T BRI R 22 R R
ORI M LB LT . 4w IS K 2 2 . B AR ABR 24, 2011
(4):116-120.

ZHANG C L., ZHANG M W, LIAO S T,et al. Comparison
of the content and antioxidant activities of different polarity
phenolics of litchi pulp[J]. Journal of South China Normal
University: Natural Science Edition, 2011(4):116-120. (in
Chinese)

BENZIE 1T F F,STRAIN ] J. The ferric reducing ability of
plasma as a measure of “antioxidant power ”:the FRAP assay
[J]. Anal. Biochem,1996,239:70-76.

EBERHARDT M V, LEE C Y, LIU R H. Antioxidant ac-
tivity of fresh apples [J]. Nature,2000,405:903-904.
SPIGNO G, TRAMELLI L., FAVERI M D D. Effects of ex-
traction time, temperature and solvent on concentration and
antioxidant activity of grape marc phenolics[ J]. Journal of

Food Engineering, 2007, 81 200-208.

(E#F 126 R)

(10]

[11]

(12]

[13]

KHAZAIE H, EARL H, SABZEVARI S, et al. Effects of
Osmo-Hydropriming and drought stress on seed germination
and seedling growth of rye (Secale montanum)[]J]. ProEnvir-
onment/ProMediu, 2013, 6(15):496-507.

GUAN K, LI H, LIU H, et al. Effects of drought stress on
the seed germination and early seedling growth of the endemic
desert plant Eremosparton songoricum (Fabaceae)[]J]. Excli
Journal, 2013, 12:89-101.

KHAYATNEZHAD M, GHOLAMIN R, JAMAATI-E-SO-
MARIN S H, et al. Effects of PEG stress on corn cultivars
(Zea mays L.) at germination stage[ ] ]. World Applied Sci-
ences Journal, 2010, 11(5).:504-506.

REHT . 2260, 2/ E. 4. PEG-600 T S a X 16 4> H
ARl R B T, A, 2012, 31(4) 1 10-14.

FUB Z. LAN J, LI X W, et al. Effects of PEG-6000

[14]

[15]

drought stress on seed germination of 16 varieties of alfaifa
[J]. Seed, 2012, 31(4):10-14. (in Chinese)

TR, W, ERYR. SRR T R 0 K 43 38 Y e
RELI]. R, 2009, 28(2):46-49.

MA'Y X, MAN X L, CUI D L. Respose of Amorphan fruti-
cosa L. seed germination to drought stress[J]. Seed. 2009,
28(2) :46-49.
KT RN, REN, &R T REBUK 4 8 X7
T FAA RN R s L) ], B A 23R, 2005, 16(5)
801-804.

ZHU J ], L1Z H, KANG H Z, etal. Effects of polyethylene

(in Chinese)

glycol (PEG)-simulated drought stress on Pinus sylvestris
var. mongolica seed germination on sandy land[ J]. Chinese
Journal of Applied Ecology. 2005, 16(5):801-804. (in Chi-

nese)



