J- B # ¥ Guihaia Jun. 2015, 35(3):366 —372 http://journal. gxzw. gxib. cn

DOI: 10.11931/guihaia.gxzw201403028

WE 8403, YR TUNA T 86 4 BRI 1], ) M, 2015,35(3) : 366 —372
Yang RR,Zeng YI.. Physiological characteristics of the halophytic plant Kalidium foliatum to salt stress[]J]. Guihaia,2015,35(3) :366—2372

b A 15 0 =0 JTUTCRY i 2 4 38 R P 4R

R E R

(HBERE AaR¥5EARYE HIEAYREEXNTBESTLEE, 58 KK 830046 )
W OE: 4R SE ERSEYERS -2 EFRER T, R M AR A AT ER 4K HE
LT EAE Y, A T AR AR Y R T EE MU, B CUA /LB F Nat  KY L, Ca™ B A B K K S
b ABEEMEMENRBUEEBESHREER RT-PCR Bl 28R4 MR (P5CS) I #A
ML FEETE A T TURB T M., SREW . (OBMFREEN TS, Na" EB A RTS8
EHEE, A PREN Na WIRFBEZ (O ESRPEKHT MERKENE N, MEBRNTEMNRER S
J SRR IN B 8 B A HIE R (DO N2 AR A B E WY E B BT R, ol 84 FAE K B0 Y 4 8 5
B D\ 200 R A1 V5 ik BE A R VA IR R TR K 435 (4D 7E O T 700 mmol + L7 NaCl 4b 8 R, 5 JTUR B B Ak it of 5
HEBRHEEAES, XRWEDEX T LB TR T 28, ) WA 3 M KA K LRk
B REBFEAARKGETUTEKNEY B ES, R RE S, 25 EATIE 856 Xt B 45 A B8 i IR 25 s
= K R EE il R B A R B R TUR B A KR T 20 00 L 4 4 1 % 6 vk B SR8 8 TOTR B A K BT, 1T G
HhER ok B AR PR B TR TR A KR AR W IR . RS R M & T IR AW 5 TR BT EE 45, DL R B
47 3t ) PR S TCITC A 2 4 i 35t R0 VR i B - S A 2 1 PE ) MO A i 3 P w8 s el
RN MY, HITURN; WEh4: 38
FRESEE: QI45.78 EERIRES: A XEHS: 1000-3142(2015)03-0366-07

Physiological characteristics of the halophytic plant
Kalidium foliatum to salt stress

YANG Rui-Rui, ZENG You-Ling”

( Xinjiang Key Laboratory of Biological Resources and Genetic Engineering , College of Life
Science and Technology » Xinjiang University » Urumgi 830046, China )
Abstract: At present, more and more serious soil salinization is one of the main environmental factors that limit plant
growth and crop yield. Many halophilous plants often grow in the saline-alkaline land. In order to better understand
the salt tolerant mechanism of halophytic plants, this paper mainly explored some physiological characteristics of the
halophytic plant Kalidium foliatum to salt stress according to some physiological indexes. The halophyte K. folia-
tum is a kind of very salt-tolerant shrub belonging to Chenopodiaceae with high succulence and grows commonly in
saline and alkaline arid-desert regions in Xinjiang. Some physiological parameters were detected including the contents
of Nat,K*,Ca"" and proline, the water potential of plant leaf tissue, the content of membrane lipid peroxidation
(MDA) and phenotype observation; gene expression of KfP5CS, encoding protein (pyrroline-5-carboxylate syn-
thetase) as a key enzyme catalyzing to synthesize proline by semi-quantitative RT-PCR were assayed to salt

stress. The results were as follows: (1) Na* could accumulate significantly in succulent leaves and roots of K. folia-
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tum sand even the content of Na* in leaves was more than roots; (2) With increasing salt concentration, the content of
proline and the gene expression of K fP5CS were enhanced significantly under salt stress conditions; (3) Na™ and
proline as plant effective osmotic regulators, could make the plant cells be still able to absorb water at low water po-
tential from the highly concentrated salt solution, extracellularly; (4) Under 0 and 700 mmol * L™'NaCl treatments,
the contents of MDA in the leaves of K. foliatum were higher than other salt treatments, suggesting that the plants
might be subjected to- oxidative stress under the both treatments. This phenomenon indicated that the growth envi-
ronments with the both treatments might be adverse for the plants; (5) From the growth phenotype to salt stress,
the biomass of K. foliatum was more under low salt treatments, and the plant growth was better and stronger, in-
dicating the low salt environment seemed to be beneficial to the K. foliatum growth. In summary, the results of the
investigation of the K. foliatum plant growth in wild grown environment and under long-term salt stress in our lab
showed that it was necessary for the good growth of K. foliatum in a certain salt concentration condition. A relative
low salt concentration environment is very optimal for the growth of some very salt-tolerant halophytes like K. folia-
tum. However, we can also speculate neither salt nor high concentration salt conditions is the stressed environment
for the K. foliatum plant growth. The study could provide primary reference for understanding the salt tolerance of
K. foliatum and it is also very promising to improve salt tolerance in crops and woods by making use of gene re-

sources of this species and the halophyte K. foliatum could be also used to ameliorate saline-alkaline land by reduc-

ing the salt content of soil.
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Table 1 Primers of P5CS core fragment and 28S

internal reference gene in K. foliatum

LRy

%['% 3 Sequence Amplified

Primer fragment
(bp)
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Fig. 3 Water potentials in the leaves of K. foliatum under

different NaCl treatments for one month
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