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Effects of phosphorus application on ion distribution in aloe seedlings under

seawater stress

SHAO Jing, ZHENG Qing-Song, L U Zhao-Pu, N N G Jian-Feng (College o N atural Resources and Envirormental
Science, N anjing A gricultural U niersity, N anjing 210095). A cta Ecologica Sinica, 2005, 25(12): 3167 3171

Abstract: How to enhance plant salt tolerance has alw ays been focus issue up to present It has been reported that phogphorus
goplication can increase plant tolerance to osnotic stress by elevating anti-dehydration of protoplast Intracellular ion
homeostasis is a fundanental process for keeping physiological activity of living cells and ion flux regulation is necessary for
plant cells to exclude toxic ions and to accun ulate essential ionsto aproper level The effectsof exogenousphoghoruson ionic
homeostasisof plant under salt stressmight be mportant in exploring physiology and salt tolerance m echanisn of plant under
salt stress by studying

Xerophyte A loe vera, amemnber of thelL iliaceae plant fanily, isw idely cultivated because of the high medical values
How ever fav studies can be documented on effectsof envirormental factorson the grow th of X erophyteA loe vera asw ell as its
inner adaptive mechanisns related Therefore, pot experimentsw ere carried out to study the effects of exogenous P on dry
matter accumulation, water content, Na“, ClI', K* and Ca® contentsof aloe seedlings and their relative contents in various
tissue cells under seaw ater stress by cham ical analysis and X -ray electron probem icroanalysis Two P levelsand wo seaw ater
concentrations used in this expermentwere 0. 5mmol PL™ 'and 1. 5mmol PL " !, and 0 and 30%, regpectively.

The results obtained were listed as follows Exogenous P goplication increased dry weight and w ater content of aloe
seedlings under seaw ater stress significantly. No significant differencesof dryw eightsandw ater contentsof aloe seedlingsw ere
found betw een high P and low P treatmentson the condition of no seaw ater stress Exogenous P agpplication could decrease the
relative contents of Na* and CI" in various tissue cells of aloe seedling roots but could dramatically increased the relative
oontentsof K* and Ca® in epidemiscells, phloem cellsand xylen cells in aloe seedling roots exposing to seaw ater stress The
same trend could be summarizedonNa', CI', K" and Ca® concentrations in aloe seedling leaves and roots from the chemical

analysis Supplement of P to the plant under seaw ater stress hardly decrease the relative contents of Na™ and CI” of aloe
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seedling leaves How ever, exogenous P gpplication could increase to a great extent the relative content of K™ in various tissue
cells of aloe seedling leaves and relative content of Ca* in epidemiscells, cortex cellsand aqueous cellsof aloe seedling leaves
At the same time, high K*/Na" and Ca® /Na' in leaves of aloe seedlings could be maintained under seaw ater stress by
supplement of P, which indicated that application of P could improve selective absorption and transportation of K* and Ca®*
from root to shoot of aloe seedlings under the seav ater stresscondition A nd thismight be attributed to the enhanced tolerance
of aloe seedlings to seaw ater by P application

Key words aloe; P; seaw ater stress alleviation ; ionic homeostasis absrption ; distribution
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Table 2 Effectsof P on the percentages(%) of Na*, CI", K*, and
Ca? contents in total elanents of different tissue cells of roots and
2.1 leaves of aloe seedling under seawater stress
Treanent
Item CLP __CHP 9P SHP
6 15d Na® 0.13 0.05 2.48 0.02
7 Root Epidemis cell cr 0.078 0.00 3.98 0.42
(CLP CHP) 30% K* 1.71 526 2.41 6.00
Ca®* 0.63 0.99 0.79 1.05
(S-P) @p), Na* 052 0.03 0.70 0.31
: (sHP) Cortex cell CF 0.043 0.48 20.27 0.48
(1 K* 7.57 13.01 18.54 13.47
ca®* 1.55 1.24 1.93 0.93
Na* 0.39 0.40 3.75 0.33
2.2 Phloem cell cr 0.15 0.07 8.26 0.16
K* 7.09 7.99 3.73 15.98
X- ca®* 0.63 0.40 0.22 0.68
( ) Na®* 0.19 0.23 4.32 0.40
Xylem cell cr 0.26 0.23 16.26 0.05
C D ' K* 8.28 10.53 8.34 14.04
(sHP) Na" CI Ca® 1.23 0.34  0.25 0.65
(L P) : Nat 0.00 0.27 0.15 0.37
K* ca (L P) 254317 L eaf Epidemis cell cr 0.58 0.69 1.74 1.13
K* 8.57 7.36 1.39 3.01
1.33126 ' (SHP) ca?* 6.81 7.17 3.49 8.26
Na" CI , Na* 0.00 0.06 0.26 0.18
K* ca Cortex cell cr 0.57 1.96 1.36 1.65
K* 8.70 22.43 2.10 3.27
Cca®* 534 12.86 3.80 6.73
2.3 Na" CI' K’ Na® 0.08 0.22 0.25 0.26
ca® K'ANa" ca® Na SK,Na Phloan cell cr 151 077 1.42 1.87
30% ’ Na CI , K* 11.92 5.83 1.12 2.59
N . ca®* 8.67 1.89 1.23 1.06
K ' K Na* 0.22 0.07 0.33 0.50
, 30% Xylem cell cr 042 0.3 176 1.93
Na CI , K* ca* , Na K* 4.08 3.22 168 3.49
cr Ca® 314 1.32 3.42 2.9
Na* 0.34 0.10 0.30 0.53
A queous tissue cell CI 2.47 1.47 2.25 8.00
SK,Na( 3), K* 11.36 5.92 1.46 4.69
K* 7 ca Ca?*  2.20 2.47 1.68 2.16
~ 2, 2 3000 g
g a 2
K 2 ; 3 S
3 8 . uﬂg ; 2000 )
5 4r & E 1000 [
> H g
5 :
CLP CHP SLP SHP CLP CHP SLP SHP
AbF Treament Kb P Treament
1 ®) ®)

Fig 1 Effectsof on dry weight(A) andwater on dry weight(B) basis seedlings under seav ater stress
D ifferent small letters represent significance
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Table 3 Effectsof P on Na*,CIl" ,K* and Ca®* contents K* /Na*, Ca® /Na®* , S naand Sca na in roots of aloe seedling under seawater stress
+ + 2+ -
N a K - Ca Cl K+ /Na* Caz*/Na* SK,Na Sca, Na
T reatment mmol- g 'DW Root Sk, Na Root Sca, Na
CLP 0. 44c 0. 27a 0.18a 0. 04c 0.57a 0.41b 0 0
CHP 0.38c 0. 15b 0.17ab 0. 05¢ 0. 40b 0. 45a 0 0
P 1. 59 0. 14b 0.17b 0.72a 0. 057¢c 0.11c 0. 64a 1.23a
SHP 1.34b 0. 09¢c 0.13c 0.55b 0. 064c 0. 098c 0.71a 1.14b
* (p< 0.05), Different gnall lettersw ithin the sane column represent significance at 5%
according to Duncan’ smulitiple range test, the same below
4 Na* CI” K* Cca® K*/Na* Ca? /Na'* Sna S na

Table 4 Effectsof Pon Na*, ClI", K*and Ca®" contents, K* /Na*, Ca®* /Na*, SK,Naand SCa, Na in leavesof aloe seedling under seawater

stress
Na K* ca* cr S, Na Sca Na
K* Na* ca® Na ’
T reatment mmol-_g *DW A A L eaf Sk, Na L eaf Sca Na

CLP 0.27b 0. 33b 0. 50b 0. 38b 1.17b 1. 5% 2.23d 4.19c

CHP 0.28b 0.43a 0. 54ab 0. 36b 1. 38a 2.07a 3.10c 4. 31c

SP 0.57a 0.33b 0. 41c 0. 75a 0. 79d 1.04d 13. 74b 9.53b

SHP 0. 56a 0.47a 0. 60a 0. 75a 0.98c 1. 24c 14.73a 12. 34a
3

: (1
K+
[17, 18]
Na CI ( 2 3, K*ca ( 2 4, K*/
Na' ca MNa' ( 4
[17] [19] [20]
Na CI , Na CrI (2 3 :
K* ( 2, K* : K* ca* K*/Na'
Ca2+/f\|a+ SK,Na &3& Na( 4); ’
H*-A TPase H*-A TPase H" -PPase )
Na H* , K* Na' Na' , K*
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