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Change of diastase activity of Puccinellia tenui flora
cv. Qinghai seeds under sodium carbonate stress

LU Su-Jin! , ZHOU Qing-Ping?* , YAN Hong-Bo?
( 1. Department of Biological Sciences, Qinghai University, Xining 810016, China; 2. Qinghai
Academy of Animal Sciences and Veterinary Medicine, Xining 810003, China )

Abstract: Changes of diastase activity, soluble carbohydrate content and respiratory intensity of germinating Puc-
cinellia tenui flora cv. Qinghai seeds under sodium carbonate stress were studied. The results were as follows: dia-
stase activity,soluble carbohydrate content, respiration intensity had a positive correlation with germinating process in
salt free condition. When the sodium carbonate concentration was more than 5. 00% ,changes of diastase activity, sol-
uble carbohydrate content and respiratory intensity of germinating P. tenui flora cv. Qinghai seeds nearly did not hap-
pen, but it had a significant negative correlation with each other. Until the eighth day from being bred,changes of sol-
uble carbohydrate content was basic the same to changes of diastase activity and had a significant negative correlation
with each other. But after the eighth day, soluble carbohydrate content begin to decrease and diastase activity continue
to raise,it showed that soluble carbohydrate had been used, transferred or composted to new material. Why soluble
carbohydrate content decreased under sodium carbonate stress was that diastase activity had been restrained. The de-
crease of hydrolytic enzyme activity and inhibition of the using of storing material and the inhibition of respiration
were the main reasons the P. tenui flora cv. Qinghai seeds could not germinate under sodium carbonate stress.
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H 8 B B B (Puccinellia tenui flora cv. Qing-
ha) 2 1971 FEFGEREL DM X REFE
M 2KB%EE, RIFEYLTR. BREFEFER,
ZEE BPEHY. 2 EENFIHTR,. FEE
EEATESEMXER 4000 m UTHXHEER
H,HEEZ2BAL, EREFY. BileREH+LE
BAREY K, FEMd3T, £RIM| LB FE LA 00~
1.50) X 10° hm® Ry B K, + BMAGEE AL E BN
HEMIERNE., FELFALRERK ®RFL
ERTHERRINELELMNEMRREEHKE Na*
SEFHL.EMABAN.SIELE p HHFAS,
FERAESHEEL. HYELBET, KAEKE
FEEEZIWE, BNINFSEESHTT
KEMNFRME,FRH T “HEFBRI” (Levite,
1980;Munns,1986,1993; M4, 2005) ., FhE
£ (2005) 135 77 82 25 (2006) & Xt 2 B B {0t Wt 45 9
PR, BN TEEREE Na,CO, A TRFHE .
GEERKRARERH T MESERREERX Y
HHNIRERETH. EEBEREALGEBEMIH
Wi, AT LM L ZHE. ERRE L
%, PR 5% pH A1EH.

A% Na,CO; M THEEREMFH AT
R E BRI TN A B R B AR L AT
THRSE, IRt B B E Na,CO, A THBER
BHFHEEANEENG, A EBSEEREEHEEBEN
REFRHET BLA I R, AR v 83 X A K 9 R
BEMR Y KRR RO R E .
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2005 FREF W AW MRNZ AT = /KB
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0.75%.1.00%.,1. 25%.1. 50%.1. 75%.2. 00% ,
2.25%.2.50%.2. 75%.3. 00%.4. 00%.5. 00% .
6.00% ) Na,CO; %K, 3L 16 MIREHE.
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IR 0.3 gMFH B T RIWA L, EW+ TR
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— 40,3t 3 4,4 B EAT A [\ L vk B AL T AR [R] K 3K
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7N B S AR (1985) B4 TR ok 2 AT BRI 8 T v 4
B . PRIRGERE R I E S R A 7R A9 8 15 (2003)
BT (R 5 2 U 8 WP IR BE) &

2 HRGAMN
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J Na,CO; AT . HEHE 1 RBFE 6 X, &
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W % WiPEAR ;s Na, CO, WREE N 4. 00 0BT, B FHH &
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5. 00 Y0 B, Fp F 8 & 1 BB P EMI B TE MERR A L B
AERFREME D, HRHEH 7 X, TRERBE
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=-0,9254** ,Hf F#R** ¥R 0.01 KEEE),
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F2REF R, IHEHBIEZEEM E6 X
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3KROKEEEA M T &, UL JEB 8 KB KRR
EMFHAUE. (RKE NapCO, iHE T, FBE
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BEGRIRIFF R E M EERELA. BRE
Na,COs EERNAE I K, I EEESEN RS
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Fig. 1 Effects of sodium carbonate stress on
diastase activity of germinating Puccinellia
tenui flora cv. Qinghai seeds
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Fig. 2 Correlation between of diastase activity of

germinating Puccinellia tenui flora cv. Qinghat
seeds and sodium carbonate concentration
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Fig.3 Effects of sodium carbonate stress on soluble
carbohydrate content of germinating Puccinellia
tenui flora cv. Qinghai seeds
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Fig. 4 Correlation between soluble carbohydrate
content of germinating Puccinellia tenuiflora cv.
Qinghai seeds and sodium carbonate concentration
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Fig.5 Effects of sodium carbonate stress
on respiration intensity of germinating
Puccinellia tenui flora cv. Qinghai seeds
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seeds and sodium carbonate concentration

3 W54 %

MrHRSETAFEENFAMEREFTERA
HESHFNEFRY R, X EY REMFHEEK
BB R RN ERY R, HEEBERBA, EKE
PrEg KR AE B (£ 22,2003, A #E®,2002), ¥
MEFBEEEMFIENMBEYER . EHLH LT
B, AEEES RO KRS MR BEEEN
REEA LR K, VLI TEN B MR SR 3
TEMBEAHTTEERE. FE Na,CO, Bk E®
B, RS A RS B TR, Na,CO,

WE KT 5. 00068, fFARBEEH &, EM G EHE T

VYN & B LT T0 AL , UL I TE B I TR M R AR R B
6 BT 5 K R T A O BB R e IR R 5 A
mMEmTHTRERLE HRYRAEDR, B

Ne,CO, MBI BFHEREMNFHEANEERRZ
—; Jb4h Na,CO; BT, REMH FRBEL TERH
BES EMFARAIOKEZRERCEERSE,
2002; EEPH,2006), KWK ZBIBEE, BW %
ol 8 400 SR S BB K AR » 7 40 G P9 R O O D R D, T
BT EBRAERNREES Y RAEHE . LR
W BRSSP FI A ZME.

FRIFRAKEHPRIEARMFHERK IS
HARTIR. BR R A R AR, ROk i i 2 #
FHRFSAREEREAI BTN ESIR, ARAT
WEFNAR . AEMBRE. WEMFRERES
ERVEHEL, WO ENESBERIBH/ATHH D
RREEMN ., FREEEM FHALE S, PRI
EMThSHFRKNTABEREERL-B, BEE
Z (199 TG R KB ,2% NaCl 8 T 4N
RPEBESTZMH, FRAREE. £ Na,CO, il
T MFHRERS, RBEEEE ZH, REEY
KRS ,2006) , AT 3 75 5 2 B B P R1E
F; lb5h Na, CO; Bt F » £ B W 5 3 b 7K i 32
BB RS, PR 0L, th R H G A 2 BT IR R
ETRENERA.

WEFEFA9NST EBEMFH LI F LT
A EAIRHEITTIE, ATREREX 5K S
BBRE -, % Na,CO, Wr8%EEKXTF 5. 00%5t,
HuBEHEaRN 15 me/g, HEEMEN 1.5, 1
FFRGREN 50 mg - g' « b, X FiHHERH
REFREKW, X Na,CO, B ¥k KT 5. 00 A,
KAl & B3 20 mg/g, FEM BRI M AT &
2 1.8, MFIRIRFEA LAKF 60 mg - g « b, €M EE
TP B 15 1R 58 JE M K MR N RT U M, e B B BT
R AAMBE, B FRIERBIHENES
ERRRTAENER, SEMRTHEBEEEEHM
FHEEBRGE . NUEATATUBELEEERHR
BB 553 A T E W .

FIgEE + T BEEPELEARTHIE G
HEHX, ENESE BB RN EROELEEARR
WHEEH T B X H#HTE 3 hm® M35 Fhdk gL
B EEEERAKBL. KERF FERNIAE
WXAKMEREMMYEAF, hUEFENE
BIFHERE Tk .

S -

LERAYETEET 4, 1985, MPWABEARER M) HiE.
EH R AR B R ,50—55



526 T W OHE W

29 %

BEAk. 1985, P T AR RE FMIMI Jbat. &l &R,
20—-23

HER,EHE. 2003, YL HETREFIMI X - &%
BE 4 R4t ,50—60

4paF. 2003 MYAEEELBERIM] EFE.FERLEKR
#t,100—105.

Gao HM(BE T #) , Wu XX(R B 8) , Zhang B(FK ). 2006. The
change of defensive enzymes and active oxygen of Puccinellia
tenui flora seedlings under Na; COs stress(Na;CO; @ TEE
HEHUHFEHRAR AP BE LML [J]. Bull B EYBF
3%),13(6) .87—91

Jin L(£& %) ,Ding LT #F}). 2003. Changes of diastase activity
and soluble carbohydrate content of germinating Puccinellia
tenui flora seeds under sodium carbonate stress(Zifilji8 T 2 E
EMHFHAIBFPREYEEERTEEEIREEMAU] J
Qinghai Norm Univ(E I KFFHR) 2(5):61—-63

Levitt J. 1980. Responeses of plants to environmental stress Vol [l
2nded[]J]. New York ; Academic Press,5:99—100

Munns RA. 1986. Whole-plant responses to salinity[J]. Aust J
Plant Physiol ,13:143—160

Munns R. 1993. Physio logical processes limiting plant growth in
saline soils:some dogmas and hypotheses[J]. Plant Cell Envi-
ron,16:152—241

Shi DCCAR#ARL) , Ying SI(F % ). Yang GHU E &), 2002
Ctric acid accumulation in an alkali-tolerant plant Puccinellia
tenui flora under alkaline stress(BE i T B E B E K
AFEERERREAR) FOU]. Aca Bor Sin(HY#R) .5
(12):112—115

Sun GR(IMEZE) , Wang JBCE &), Cao WZ(HE U4 et al.
2005. GST activity and its related indexes in the chloroplasts of
Puccinellia tenui flora seedlings under Naz COs stress (Naz COz

MEATEERES M &4 GSTIEHEILRESHEEREN
% F)[J]. Acta Bor Boreal-Occident Sin (Wit ¥ 3R) .25
(12):2 495—2 501

Sun GR(VEZE),Chen YY (B B $£), Yan XF(E F#). 1999.
Changes of diastase activity, soluble carbohydrate content and re-
spiratory intensity of germinating Puccinellia tenuiflora seeds
under sodium carbonate stress(3 R T EEEMFH RS
BhEIY . FREREBEENIER ] Bull Boe (HY)
H5E),10(4) ;445451

Wang IB(CE& ), Song GR(FHE FE),Chen G(EERI). 2006.
The relationship between light energy utilization and dissipation
of PSII of Puccinellia tenui flora seedlings and osmotic potential
of culture solution under Nay COs stress(Na; CO: B TE R
Byt PSRRI AMBEBRSEFRERBELNXR
[J3. Acta Ecol Sin (£&/%4R),1(1):116—121

Wei CX(FHHFH), Wang IXCEEE), Wang JBCEEE). 2006.
Effects of Naz COs stress on the ultrastructure of mesophyll cells
in Puccinellia tenui flora(Naz CO; X EEE M R 4AEE
HEWBERD[J]. Aca Ecol Sin(E7S2£3)),1(1) :108—114

Wei CX(FH1E M) » Zhang J(TKF) , Wang IX(F & ZE). 2006. Obser-
vation on structural characters of vegetative organs of Puccinellia
tenui flora under salt stress (B B HE IS EEN M ENER
$¥4E)J]. J Plant Res Environ GEY R IR SIFE2E),15 (1
51—56

Yan XX(J& % & ). 1994. The effect of the membrane in wheat
germ under salt stress (B EM AKERBRAARBERENE
W) [J]). Acta Bot Sin(A¥)2 i) ,36 3% ) :33—36

Zhang NNk #t) , Xu XL F ). 2005. The study of the
mechanism which the plants resist the salt(H %372k 9L H B9 BF
23], J Harbin Norm Univ(Naz Sci Edi) (B /RIEEFT K¥

« ARBERR),21(1) :65—68

( 3% 505 F Continue from page 505 )

Shi GX(ff B #7), Du KH (AL FF #1) , Xie KBUBRBLM ), et al.
2000. Ultrastructural study of leaf cells damaged from Hg?+
and Cd2+ pollution in hydrilla verticillata(FR , 4R 75 e 3 BB & M
HIGENBRE R[], Acta Bor Sin(#E#)%¥4R) .42
(4):373—378

Spgiyama M. 1994, Pole of cellular antioxidants in metal-induced
damage[ J]. Cell Biol Toxicol ,10:1--22

Tan (B E),Shen FFQLEE). 2006. The regulation and test
on plant programmed cell death(E Y A B FHEEXT- W iFE
BEIDI). J Taishan Univ(FR 1L 28(3):79—83

Trevor EK,Fletcher RA, 1994, Paclobutrazd protects wheat seed-
lings from heat and paraquat injury. Is detoxification of active
oxygen involved? [J]. Plant Cell Physiol,1:45—52

Wijsman JH,Jonker RR,Keijzer R,et al. 1993. A new method to
detect apoptosis in paraffin sections: in situ End-label-ling of
fragmented DNA[J]. Histochem Cytochem ,41.7—12

WuYY(R#®E), Wang X(E ), Liang RLCE{Z#), et al.
1997. Ecological effect of compound pollution of heavy metals in
soil plant system I[. Effect on element uptake by crops, alfalfa
and tree(EE B EABEM L E Y RE VLS X
et B3 WARBTENEED ] ChinJ Appl Ecol (J
REA%IR),8(5).79—83

Xia HL(E ##) , Chen HM(BR¥BI) , Wu Y(R3#8) ez al. 1999.
Hydroxyl radicals induce apoptosis of tobacco cells(¥2 5 i £
SREGRB ) [J]. Acta Photophysiol Sin (¥ £ B %
#),25(4):339—342

Yu WH(F4t4) ,Chen P(BREE) , WANG Li(EH#]),et al. 2004,
Advances in studies on programmed cell death (PCD) in plants
GHEY MR F T (PCD A # B )], Guihaia(J™ T
) ,24(2):146—151

Zeng ZH(: B H ), Zhang ZY (3K 58 E ). 1995. The oxidative
damage of mitochondrial DNA by free radicals and aging( & th #
Stk ik DNA e 5FE)1J]. Progress in Biochem-
istry and BiophysicsCE ¥ b 5 E YW R),22(5) 429
—432

Zhai QWCE B #1),Ji HB(E L IRK), Zhen ZCEF KD, et al.
2000. A novel type of apoptosis induced by cadmium in BA/F38
cellsRBFH S BA/FS M A £ Ffem@mEm )]
Acta Biochemica Biophysica Sin((E )b ¥ 5 &Y HER),
32(1):77—80

Zhang YX(3E %) ,Chai TY(Z&EI#2), Gerard Burkard. 1999.
Research advances on the mechanisms of heavy metal tolerance
in plants(EY) W E S BB R # B[], Acta Bor Sin (&
PER) ,41(5) :453—457



