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Effect of saline-alkali stress on growth, physiological and biochemical
characteristics of wild jujube seedlings

WANG Zhi-qiang', WU Cui-yun'?, YANG Zhe', YANG Fan', WU Yan-chang'
(1. Engineering Laboratory of Featured Fruit Tree in Southern Xinjiang of Xinjiang Production and Construction Corps/ College
of Plant Science , Tarim University , Alar, Xinjiang 843300, China;
2. Key Laboratory of Production and Utilization of Biological Resources in Tarim Basin ,
Xinjiang Production & Construction Group, Alar, Xinjiang 843300, China)

Abstract: The experimental materials are four kinds of wild jujube seedlings originated from Shaanxi, Shanxi,
Hebei and Liaoning provinces, nutrient solution culture test matrix. The results showed that: 0.3% , 0.6% and 0.9%
salt alkaline stress reduced wild jujube height, stem diameter and biomass, With the increase of stress concentrations,
the inhibition was more obvious, the plant height and stem diameter of Shaanxi wild jujube were the lowest under 0.9%
stress, with 48.55 mm and 4.10 mm, compared with the CK respectively. The total biomass of Shanxi jujube decreased
the most, and reduced the 27.79 g+ plant™'; except the soluble sugar content in wild jujube leaf stress, 10 ~50 d de-
creased 70 ~ 110 d rise. At 0.9% concentration, stress for 110 d, MDA content of Liaoning wild jujube leaves, Soluble
protein content of Shaanxi wild jujube leaves and proline content of Hebei wild jujube leaves were maximum with 20.81
mmol*g ', 93.53 mg-g™', 670.92 pg- g~ ! respectively. Comprehensive evaluation; Using subordinate function of four
kinds of source regions wild jujube comprehensive evaluation results concluded that a variety of sources wild jujube salini-
ty from strong to weak are: Hebei > Liaoning > Shanxi > Shaanxi.

Keywords: wlid jujube; saline-alkali stress; physiological and biochemical characteristics; proline content
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Table 1  Effect of salt-alkaline stresses on different provenances wild jujube biomass
U R/ % AWy DW/ (g k1) ZEnt APt DW/ (g k") A DW/ (g k)
8 Salt-alkaline Root biomass Stem-leaf biomass Total biomass
Provenance . 1 -1 -1
concentration /(g plant=") (g+plant™') /(g plant™1)
CK 19.38+2.02a 32.24+5.75a 51.62+7.67a
0.3 14.71 £2.16b 18.56 +2.63b 33.28 +4.65b
B Shaanxi
0.6 12.35b £ 1.74b 17.75+2.55b 30.10+4.16b
0.9 6.07c +1.36¢ 8.97+0.83¢c 15.04 £2.15¢
CK 13.46 £ 1.54a 27.22 £ 3.70a 40.68 = 1.54a
0.3 11.83+2.12a 18.19+3.03b 30.02+2.12a
1P Shanxi
0.6 10.61 £1.17a 15.47+2.17b 26.08+1.17a
0.9 5.85+0.88b 7.04+1.31c¢ 12.89+0.88b
CK 18.39+2.18a 34.23+4.31a 52.63+2.18a
. 0.3 15.15 £2.44ab 27.56 +4.93ab 42.73 +2.44ab
7L Hebei
0.6 12.84+1.13b 27.31 £4.58ab 40.16+1.13b
0.9 9.87+0.80b 18.96 +2.64h 28.84 +0.80b
CK 17.93 £ 3.50a 31.14+£5.54a 49.09 +8.74a
R 0.3 14.48 £ 1.94ab 22.73 £ 3.44ab 37.22+5.14ab
1LT* Liaoning
0.6 11.23+£1.08b 14.70 £2.71be 25.94 £ 3.44bc
0.9 8.92+1.22b 8.97+1.6lc 17.90 +2.60c
TE AR NE TR A B A 2 2% K- (P <0.05)
Note: Different lowercase letters indicated significant difference among treatments (P <0.05) .
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Fig.3 Effect of salt — alkaline stresses on MDA content in leaves of wild jujube originated different provenances
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Fig.4  Effect of salt — alkaline stresses on proline content in leaves of wild jujube originated different provenances

2.2.3 LA R B AR HBR vt T R K
aeEeFn  MES AT, &R IR L ER A0 R aT
VS PER (1 I b A0 B [ P B G, AV B R B
T, By BRAAEER P a AL FE 10 ~ 50 d,0.6%
WP O & RSN = 63.09 mg- g™, 1M
0.9 % W& B AT 3 1 B f SR S TR R Jiikaa A 2
50 ~ 110 d,0.6% F1 0.9 % ¥ FE 38 T BE VY e A it F
AV S R I, S 4 8010 pge
g71.93.53 pgr g™ty T 0.3% Y B Wraa i Fa] s i
EHEE L ETHE TR LT EM 5l E A
TERGHEMEAKR, PR ELE 0.3% 1 0.6%
EFRIE AL BE R, 76 10 ~ 110 d 88> 40 3R iR A
AR A S B TS 66.65 pgrg™'.78.90
pgre” L MTE 0.9% T, A AL 3 10 ~ 50 d, iR &
R R R T B TR IR, BhaE b B 50 ~
110 d, M7 AT PR 8 & R e N & 82.53 pg
g™t LR AL ER B3 A0 ] 10 ~ 50 d,0.3% FhI
0.6% e 2T IR Fr Al i P 2R 1 & s e 823
1M 0.9% Wi FEREM Aol EA &Rk BTG
TR, A AL FE 50 ~ 110 d,0.9% ¥ T BR A F ]
R A SR AAWIE IR 86.36 pg-g~ !, 0.3% Hl

0.6% e T B Al AR R H SR TR L
Fro 1L TR ERHUP 38 4L FE 10 ~ 30 d, 0. 6% F
0.9% W BET M Al PE R 1 & s A T R, Jiran i
30 ~ 100 d,0.6% F1 0.9% [Hfp3 T B2 F o] bk
O REFEEIm, A & 510h 88.18 pgrg™'.
91.66 pg g™ '30.3% WA A F AR A E
ETEMM A ALEE 10 ~ 30 d BER AR, 50 ~ 110 d BG4
%

2.2.4  HABH AT R B AR HoBR vt T A
SEeg®ra K 6 I, &R IR R A 5 Al i
PR S B8 B R ) I, RS T
THARFE 10 ~ 50 d, 25 P U5 Hl R A e ] s T
R B, Hoh 0 2 50 d B, PO b g b e
FEO. 3% We BN R A M T s MR S R R
11.09% , H.[7]—Fhili b 45 W B2 [ i 7 Al v PE RS &
AR, a3 70 ~ 90 d T, 48 Fif 5 b i A 1
PICIRGE s Si GBr 3L M el IR7d5-4 . N U S )
FEPERE S B BB, A ALEE 90 ~ 110 d, 25 FHE
PR AL A W BE I8 R, i i T MR R A
P2, DU b R A i U R A 0. 9% Wk R I
AT S R, O 27.75% 6



= e o N
158 TR XAV AF5Y 5% 36 &
——CK —-—0.3% ——0.6% —*—0.9%
w1200, T?DEIOO B
* o
wE 100} @ 80
£ o £ o
=9 g0t =2
g .S wﬁ.g 60
g 60t G2
WaE 4| o5 40
2 2
#E 20f 32 20
£8 o £3
= 10 30 50 70 90 110 = 10 30 50 70 90 110
JUp 3L I 1) Stress time/d Jp LIS 0] Stress time/d
~ 100
?%lm c =z D
2E 80 2E 80
< o g o
EE 60 IH.2 60 T
3 g :
qIE 40 o5 40 3
5 @ 2
#HE 20 #Z 20
" 10 30 50 70 90 110 " 10 30 50 70 90 110

Joly 3L B ) Stress time/d

Jol 361 ) Stress time/d

5 HEMENARMEBEBREN FTEEERSENIN

Fig.5 Effect of salt — alkaline stresses on proline content in leaves of wild jujube originated different provenances
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Fig.6 Effect of salt — alkaline stresses on soluble protein content in leaves of wild jujube originated different provenances
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Table 2 The value of subordinate function and comprehensive evaluation ( D) of each provenance under salt — alkaline stress
R JE BB EE Subordinate function values LR AT [RENGA
FIiG S EML O wEmE o mwe o maegm O EEPE
Provenance P ) R PR < Comprehensive Saline alkaline
. Stem Total HH . Soluble
Height . Lo MDA . Proline o evaluation( D) tolerance sorting
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