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Polyamine Contents and Polyamine Oxidase Activities in Roots and
Leaves of Two Jujube (Ziziphus jujuba Mill.) Cultivars with Contrary
Salt Tolerance under Salt Stress
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Abstract: In order to investigate the relationship between salt tolerances of jujube cultivar and polyamine
and polyamine oxidase, the polyamine contents and polyamine oxidase activities in two-year-old plants of
‘Jingsixiaozao’ with strong salt tolerance and ‘Dongzao’ with weak salt tolerance were studied. The results showed
that under 120 mmol L' NaCl salt stress, the polyamine contents in roots and leaves of two jujube cultivars
enhanced, and increase degree of ‘Jingsixiaozao’ was significantly larger than that of ‘Dongzao’. As the extension
of salt stress days, polyamine contents of roots and leaves decreased, and the decrease degree was in the order as:
‘Dongzao’ > ‘Jingsixiaozao’, leaves > roots, conjugated polyamines > free polyamines, spermine > spermidine,
respectively. The activities of polyamine oxidases (PAO) were higher than that of diamine oxidases (DAO) in roots
and leaves of the two jujube cultivars, the increase degree of weak salt tolerant cultivar ‘Dongzao’ was much greater
than that of strong salt tolerant cultivar ‘Jingsixiaozao’ under salt stress. These indicate that salt tolerance of jujube

cultivar has close correlation with composition and content of endogenous polyamines, and activity of polyamine
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oxidases. So, It is suggested that polyamine accumulation is beneficial to enhance salt tolerance of jujube cultivar.

Key words: ‘Jingsixiaozao’; ‘Dongzao’; Salt tolerance; Polyamines; Polyamine oxidases (PAO); Diamine

oxidases (DAO)
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Fig. 1 Effect of salt stress for 30 d on polyamine contents in roots and leaves of jujube cultivars. 1. Control; 2. Salt stress; *: P < 0.05. The same is

following Tables and Figures.
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Table 1 Effect of salt stress for 30 d on polyamine contents in roots of jujube cultivars with different salt tolerance

mn A EZllA A £ Polyamine (nmol g ' FW)

Cultivar Polyamine Treatment Put Spd Spm Spd + Spm
LN F-PAs X} H& Control 98.5+6.7 25.6+5.2 6.1£0.5 31.7+4.5
“Jinsixiaozao” R0 Salt stress 89.0£5.0 19.1 +2.4* 34408 22.5+2.7*

PSC-PAs X} & Control 85.3+0.4 55+0.3 0.7+0.2 6.1+0.6
EhWriE Salt stress 77.2+4.1 45+0.6 0.3+0.2 48+0.7
PISC-PAs %if i Control 363+4.6 3.8+0.1 94+14 132+25
LR Salt stress 33.9+6.6 2.5+0.1 7.8+25 10.34+2.4
4t Total Xt i Control 217.1+13.3 368+ 18 16.2+0.7 53.0+2.5
EhHhE Salt stress 208.7 £ 11.6 30.1+3.1% 11.4+3.0% 41.5+0.1%
R F-PAs %} Control 93.6+1.7 20.1£0.7 59+1.7 26.1+0.7
‘Dongzao’ LM Salt stress 68.3% 6.5+ 8.6+ 0.7 2.140.5% 10.6+ 1.1
PSC-PAs %t Control 705+1.5 8.5+0.2 0.4+0.1 8.5+03
EhhE Salt stress 50.1+2.1% 6.0=1.1 0.1%0.1 6112
PISC-PAs it B Control 359+27 4.6+023 5.0+0.7 9.6+0.5
EhHhE Salt stress 392+42 03%0.1% 3.4=0.1 3.6+ 0.3%
41t Total %t B Control 200.3 £ 6.6 29203 11.5£0.8 40.6 £0.6
EhMhE Salt stress 152.4 £ 12.7% 16.9+0.5% 5.5+0.3% 22.4+0.3%
¢ 2 AR IE N [ M A SR v 2
Table 2 Effect of salt stress for 30 d on polyamine contents in leaves of jujube cultivars with different salt tolerance
b £ b3 Z i Polyamine (nmol g ' FW)

Cultivar Polyamine Treatment Put Spd Spm Spd + Spm
O F-PAs %} i Control 19171222 102.5+0.5 240+ 1.1 126.6 + 1.6
‘Jinsixiaozao’ LRI Salt stress 1833+ 13.8 90.6+9.1 19.9+2.4 1104+ 6.7

PSC-PAs %} 18 Control 95.5+8.1 81.9+47 8.0=1.1 89.9+5.8
EhhE Salt stress 110.4+8.4 34.8+2.1% 3.7+0.7% 38.242.9%
PISC-PAs %} Control 595+1.4 26.4+1.6 162+5.7 426+73
ERMrifr Salt stress 63.8+1.3 20.9+3.9 3.6+ 1.2% 24.5+2.9*%
11 Total X} #8 Control 346.6+12.2 2109+6.8 482+7.8 259.1+14.6
ERJ0 Salt stress 362.5+8.8 146.1 = 13.0% 23.6 +2.6* 169.6 £ 0.4*
AT F-PAs X} B8 Control 182.5+ 6.4 81.0+18.7 24.5+2.7 105.5+15.9
‘Dongzao’ LRI Salt stress 151.245.2% 47.7+0.9% 12,9 + 1.4* 60.6+ 2.3
PSC-PAs %if i Control 76.0+3.4 63.7+5.6 6.1£0.6 69.8 + 6.4
EhhA Salt stress 84.5+10.7 18.1+3.1% 23+0.5% 20.4 +3.6%
PISC-PAs Xif # Control 594+ 1.0 21.7+0.9 50+1.7 26.7+0.9
EhhE Salt stress 55.0+33 13217 2.6+0.6 13.8+1.1%
A1t Total %} Control 317.7£12.9 166.4 254 35.7+3.9 202.1£21.5
Rt Salt stress 290.6 = 13.1 78.9 +5.6% 17.8 + 1.4% 94.8 +7.0%
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Fig. 2 Changes in free polyamine content in roots of jujube cultivars. A: Control of ‘Jinsixiaozao’; B: ‘Jinsixiaozao’ under salt stress; C: Control of

‘Dongzao’; D: ‘Dongzao’ under salt stress.
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Fig. 3 Changes in free polyamine content in leaves of two jujube cultivars. A: Control of ‘Jinsixiaozao’; B: ‘Jinsixiaozao’ under salt stress; C: Control

of ‘Dongzao’; D: ‘Dongzao’ under salt stress.



a4 TREEFEST : ERMIE AN R iR E 0B i Bl AR Z RN o 2 e 5 i B 2 i SR A BRI P P 52 ) 303

200 ¢
et/ N 0 34

‘Jinsixiaozao’ m30d

160 r *

120

80 |

40 |

FEREPE Enzyme activity (U min™ mg™' protein)

fiff Enzyme
[&] 4 BRI X A AL Z AN b R (DAO) 2 i LB (PAO)E PERSZ M . 1. XA 2. $RFME . *: P <0.05,

Fig. 4 Activities of DAO and PAO in root and leaves of two jujube cultivars under salt stress. 1. Control; 2. Salt stress; *: P < 0.05.
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