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G owth and Physiological Characteristics of Wild Sour Jujube
Seedlingsfrom Two Provenances under Soil Water Stress
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Abstract :With two provenances of oneyear-old wild sour jujube seedlings,named as* SY” form Yangling
and® SA” from Ansa in Shaanxi ,the effects of water stress on growth and physological characteristics
were studied with controlling water by potted planting. The results showed that water stress decreased the
height ,basal diameter and newborn lateral branch,and decreased the contents of chlorophyll a (Chl a) ,
chlorophyll b (Chl b) and relative water content (RWC) of leaves on two provenances of seedlings. With
the stretch of stress,the activities of protective enzyme ,including superoxide dismutase (SOD) ,catalase
(CAT) and ascorbate peroxidase (A PX) ,arein the state of fluctuation ,proline and soluble sugar contents
increased dowly ,which kept superoxide anion (O: ) downin alow level ,and malondial dehyde (MDA) con-
tent decreased. The SY seedling showed better under adequate s0il water content ,and the SA seedling
showed better drought-adaptability potential . Both of them were drought-red stant.
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Table 1 Changes of length of newborn branch ,height and basal diameter of
wild sour jujube seedlings under different soil water stress
Length of newborn branch/ cm Height/ cm Basal diameter/ mm
Treat ment
Sy SA SY SA Sy SA
CK 22.6Aa 13.3Cc 33.6Aa 35.3Aa 1.6Aa 1.6 Aa
MD 16.8Bb 9.2Dd 22.7Aab 24.5Aab 1.3 Aa 1.3 Aa
D 9.0Dd 6.6De 28.4Aab 19.7Ab 1.2 Aa 1.3Aa
:CK. ;MD. 1D, ; 1% 5%

Note:CK. Control ; MD. Moderate drought stress;SD. Severe drought stress;Different capital and normal lettersin the same treatment mean
dgnificant difference among treatments at 1 % and 5 % level's ,respectively. The same asfollow.

2
Table 2 Changesof relative water content (RWC) and water saturation deficit (WSD) of
wild sour jujube seedling leaves under different soil water stress %

7 1 1 7 16 Ju.16 8 15 Augls 8 30 Aug30 9 14 Sp.l4

Provenance  Treatment e e RWC  WSD RWC WD RWC WD RWC WD
CK 82.54  17.46  9L.16 8.84 8828 1172  88.28  1L.72  90.63 9.37

sy MD 82.51  17.49  90.45 9.55 83.02 16,98  83.08  16.92  88.22 178

D 7198 28.02 8400  16.00 83.02 1698 8.0l 1799 8139  18.6

CcK 72.66  27.34 8.8l  11.19  79.51  20.49 7951  20.49  86.44  13.56

A MD 72.33  27.67 8141 1259  78.70  21.29 7871  21.29 8458  15.42

o) 65.02 3498 8322 1678 7492  25.08 7492 2508 7732 22.68
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Table 3 The photosynthetic pigment content of wild sour jujube leaves under soil water stress
Photosynthetic pigment content/ (mg - g~ 1FW)
Provenance Treatment a b
Chl a Chl b Chl (a+b) Car
CK 1.74Aa 0.30Aa 2.05Aa 0.53Ab
Sy MD 1.70Bb 0.30Aab 2.00Aab 0.58Aa
D 1.69Bb 0.28Aab 1.97Ab 0.55Aab
CK 1.62Cc 0.28Aab 1.89Bc 0.47Cc
SA MD 1.52Dd 0.25Aab 1.77Cd 0.57Aa
D 1.50Dd 0.25Ab 1.74Cd 0.48BCc
, 2.4.2 0Oz 1 2
MD , SY SA 3
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Fig.1 Changesof MDA content and O; content in leaves of wild sour jujube under different soil water stress
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Table 4 Thefree proline content and soluble sugar content of wild sour jujube seedlings under different soil water stress

Dat Free proline content/ (mg - g~ *DW) Soluble sugar content/ (mg- g~ 'DW)
Provenance e
(Month-Day)
CK MD D CK MD D
7-1 0.2931Jj 0.388li 0.774H 44.555Ee 49.322Ee 47.451Ee
7-16 0.515Hh 0.657F &g 0.756H 29.372Ee 35.233Ee 33.609Ee
SY 7-31 0.188Jk 0.224Jjk 0.613GHg 148.792Dd 163. 658CDd 156. 702Dd

815 1.888Ee 2.356Dd 2.561Cc 250.565Bb 323.305Aa 257.627Bb

830 2.363Dd 2.684Bb 3.477Aa 157.345Dd 184.887Cc 168. 644CDc

71 0.394J K] 0.5671JKij 0.7541i 39. 753 GHij 48. 333 Ghi 50.805Gh

7-16 0.6921Ji 0.776li 0.7271i 30.855H;j 38. 125GHhij 46. 815 Ghi

SA 7-31 1.318Kj 1.412Hh 1.953& 77.323Fg 101. 088H 107.161H

815 3.384H 3.941Ee 4.446Dd 184.887Cc 230.791Bb 270.339Aa

8-30 5.438Cc 5.971Bb 6.761Aa 129. 802De 173.588Cd 183. 475Ccd
3.1 3.2

, a [15] 2
( ) : a
, b( b )
3 , a b ,
[16]
L ] a.
[14] 2
2 7
3.3

[17- 18]



7 , 2 1393

, , 2
: 2 ,
SOD CAT APX , , MDA
, 02 :
, 2
[1] , . [M]. : ,2008:1- 2.
[2] WANGH ZH( ) LIANG Z S( ) ,HAN RL( ) ,HAN L ( ) . Effect of soil drought on seedling growth and dry
matter allocation of four native tree species on Loess Plateau[J]. Journal of Plant Resources and Environment ( ).,
2005 ,14(1) :10- 15(in Chinese) .
[3] AN Y Y( ) LIANG Z S( ) ,HAN RL ( ) et al. Efect of soil drought on seedling growth and water metabolism of
three tree speciesin Loess Plateau[J]. Acta Bot. Boreal. -Occi dent. Sin. ( ) ,2007 ,27(1) :91- 97(in Chinese) .
[4] LI HJ( ) L1 P( ), YU GD( ) . Advance of research and prospect of development of Zizyphus jujuba var. spinosa
(Bunge) Huex H F Chow[J]. Chinese Wild Plant Resources( ) ,1999,18(3) :15- 19(in Chinese) .
[5] WANGSH Y( ) ,LIU Q F( ) ,QIN M ZH( ). Sudy progresses of semen ,folium ,fructus and radix Ziziphi spinosae
[J]. Chinese Traditional Patent Medicine( ) ,2000,22(11) :794 - 796(in Chinese) .

[6] PENGZH C( ) ,ZHU J J( ) . Advances in study on chemical constituents and pharmacological efects of semen Zizphi spi-
nosae[J]. Lishizhen Medicine and Materia Medica Research ( ) ,2001,12(1) :86 - 87(in Chinese) .

[71 PENGSH X( ). The results of chemical constituents and pharmacological activity of semen Zizphi spinosae[J]. Guide of China
Medicine( ) ,2009,7(4) :46 - 47(in Chinese) .

[8] ) ) , ) [M]. : ,2000:119 - 263.

[9] ) ) ) [M]. : ,1997:152 - 154161 - 163.

[10] SUN Y( ) JIANGCH L ( ) LAI ZH X( ) ,et al. Determination and observation of the changes of the ascorbate per-
oxidase activitiesin the fresh leaves of tea plants[J]. Chinese Journal of Tropical Crop( ) ,2008 ,29(5) :562 - 563(in Chi-
nese) .

[11] . [M]. ,2000:921.

[12] ) [M]. : ,1999.

[13] . [M]. : ,1992:208 - 212.

[14] SUNJ K( ) ,ZZHANGW H( ) ,LIU X CH( ) . Physiological characteristicsof Elaeagnus angustif olia and Grewiabi-
loba G.Don var. parviflora seedlings under drought stress[J]. ActaBot. Boreal. -Occi dent. Sin. ( ) ,2008 ,28(9) :1 868 -
1 874(in Chinese) .

[15] FAN W G( ) LIU GQ( ) ,HEST( ) ,et al. Physiological response to soil drought stressin Rosaroxburghii[J]. Sci-
entia Agricultura Sinica( ) ,2002 ,35(10) :1 243 - 1 248(in Chinese) .

[16] ZOU CH J( ) ,HAN SH J( ) XU W D( ) ,et al. Eco-physiological responsesof Picea mongolica ecotypes to drought
stress[J]. Chinese Journal of Applied Ecology ( ) ,2003,14(9) :1 446 - 1 450(in Chinese) .

[17] SHI ZH J( ) .DU A P( ) ,HU ZH S( ) ,et al. Effect of soil water stress on active oxygen metabolism of Chestnut
seedling leaves[J]. Forest Research ( ) ,2007 ,20(5) :683 - 687(in Chinese) .

[18] KE SH S( ) ,2YANGM W( ) . Effectsof water stresson antioxidant system and lipid peroxidationinleavesof Rhododendron

fortunei[J]. Acta Horticulturae Sinica( ) ,2007 ,34(5) :1 217 - 1 222(in Chinese) .



