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Physiology response of roots of pakchoi varieties to salt stress

XU Fen-fen, YE Li-min, XIA Xiao-lei
( Life Science College , Shangrao Normal University , Shangrao , Jiangxi 334001, China)

Abstract: With pakchoi varieties, i.e. a salt-resistance variety ‘tetraploid Aijiachuang’ and a salt-sensitive variety
¢ Improvement 605, as the experimental materials, this study were carried out to investigate and report the response of
root morphology, root cell membrane damage, root osmotic adjustment substance content and its scavenging system of re-
active oxygen under the different salt tolerance hydroponic solution. The results showed that the root length, number of
branches roots and root hair diameter of the ‘tetraploid Aijiaohuang’ under salt stress was decreased by 0.71 em, 0.6
number- plant =", 0.28 mm and 2.5 pum, respectively. But the root hair density was increased by 3 number*mm ™' com-
pared with that of CK. The root hair length decreased significantly while other indexes did not changed markedly. In ad-
dition, ‘Improvment 605’ had no new hairs and branch roots under the salt stress. Physiological analysis showed increase
in proline content, soluble sugar content, the relative conductivity Na* /K* ratio, and reactive oxygen accumulation,
whereas revealed decrease in protecting enzyme activity for both varieties. And the variation of physiological indexes were
lower for the salt-sensitive variety ‘ Improvement 605 than the tolerant variety ‘tetraploid Aijiachuang’ .

Keywords: pakchoi; salt-resistance; root growth; physiology response
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Table 1 The root and root hair morphology of two pakchoi varieties under different salt tolerance stress

” MR 38 B RKE WEHR B
K : . !
Root leneth Root branch Root hair Root hair Root hair
mi A 00/ .engt number (branch length diameter density
Variety om number/| plant) /mm /pm /(number*mm~")
CK NaCl NaCl CK NaCl CK NaCl CK NaCl
VU AR SEIEI EE The tetraploid Aijiaohuang 12.35 11.64 5.3 4.7  0.78°  0.50 20.0 17.5 25 28
24 K 605 Improvement 605 11.23** 5.36 5.0°° 0.0 0.63°" 0.00 17.3** 0.0 247" 0

T bk 2E e BENE N AR,

* PRI % % "4y RIFRIR Al — AP NaCl A FE S CK 25535 0.05 #1 0.01 K, T3,

Note: The significant difference above was ¢ test result, * and * * indicate that the significanty difference of NaCl treatment and CK at 0.05 and 0.01

level respectively, the same as below.
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Fig.1 Root growth of two species under CK and salt treatment
INZEZATHRICA - DURSARSEIEL 1Y) CK(a) Rl NaCl b3 (b) , ‘B R 605”1 CK(c)F NaCl ALFE(d) . T 1A

From left to right: the CK (a) and NaCl treatment (b) of ’tetraploid Aijiachuang’, the CK (c) and NaCl treatment (d) of ~improvement 605’

as below.
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Fig.2  Micrographs of root hair of two varieties under CK and salt treatment (enlarged 40 times)
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Table 2 The osmotic adjustment substances and cell membrane permeability of two pakchoi varieties under different salt tolerance
R ATV ]
Pﬂﬁl%kﬁxa it P Na* /K* HfH It 55
o il roline content Soluble sugar R . e
HH - ! Na* /K* ratio Relative conductivity/ %
Variety /pgrg™h) /(rmol- g™ ")
CK NaCl CK NaCl CK NaCl CK NaCl
DU AR SR I FE Tetraploid Aijiachuang 12.31 25.63" " 20.74 28.64" " 6.43 9.36 12.43 13.26
MK 605 Improvement 605 15.73 22.21" 22.73 27.74" 6.62 15.63" " 11.52 16.12"
x3 HEBMEARNEGRMNEFZRREFESCGIERPEFE
Table 3 Antioxidant activities in the roots of the two pakchoi varieties
SOD i POD i 1 CAT i 07 FRH: s 1,0, F i
=8 SOD activity POD activity CAT activity Oy production rate H,0, content
Variety /(Urmin~"'+g™") (U-min~") (Urmin~'-g™") (nmol*g~!+min~") /(pmol-g=1)
CK NaCl CK NaCl CK NaCl CK NaCl CK NaCl
VUSRI FE Tetraploid Aijiachuang  142.35  131.64  65.3 54.7 53.78  50.50 1.54 2,75  14.2577  28.74
P! ] g
ML 605 Improvement 605 141.23"  95.36 65.0" 41.3 50.63" 30.00 1.73** 5.03 13.24 17.67
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