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1.2 70 mnol L1,
15¢cm 7 2d , pH(
(2004 5 25 ) CK S70 1), 350mol L' NaHQO; 8d
10 S350 A70 A210  A350, Nad 10d,
70 210 350 mnol L°'  NaHQO; 70 210 ,
350 mmol L1, 4 ,
1 pH
Table 1 Qoncentration and pH value of hydroponicd lutions in different dkdi-sdine gress goups
Na* pH pH pH
Sress group Na* concentration (mnol L~ %) Initid pH pH o olution before renena pH o lution a harves
CK 0 5.30 7.06 7.02
S70 70 5.31 7.12 7.04
210 210 5.28 6.84 6.98
S350 350 5.33 7.16 7.22
AT0 70 8.30 9.22 9.34
A210 210 8.28 10.13 10.09
A350 350 8.25 11.54 11. 44
1.3 el Hr (Hurt rate)
Li-6400 , :
LR ) (P HR:[LOBJ_ Elagj 0% @
(G @, () (T BCat ECac
(L) (WUE) , EC(Hectric conductivity) (mScm™ 1) ;
30(+2) 1000 mol m%s™*, B (Before) ;A (After)
25% 30 %,00, 380( = 10)u ol mol ", ;T CK
Ls=1- G/ Ca(Ca Q0 ) \WUE = Py/ 1.4
T, SPAD-502 (Mirolta ) SPSS 10.0 ,
10 SPAD ’ Duncan
(71
, , 2
' , 105 2.1
10 min,60 , '
, WC (Water J
contert) WD (Water deficit) .
(8] : Nad (70 mol L~ 1) : ,
WC=[(FW- DW)/ FW] %100 % (1) ; :
wo = e ) *10% @  omoLt P
, FW (Fresh weight) (mg ") ;DW(Dry  NaHQO; - :
weight) (mg %) ;CK(Control) T : : : ;
(Treatment) , Na*
, 0.2¢g NaQd ,
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1 Nad NaHQO;
Fg 1 Feshwegh ( PW) and dry weight (DW) o Iris lactea as dfected by NaQ and NaHQO; dress
2 10d
Table2 Hant water content (WC) and water deficit (WD) &ter 10 days dkdi-sdine dress
Na*t WC (%) WD (%)
Na* concentration NaQl NaHQO; NaQl NaHQO;
(mmol L9 Soot Root Soot Root Soot Root Soot Root
0 78.6 a 86.2 a 78.6 a 86.2 a Ob Oa 0b Oa
70 77.3 a 82.5a 72.8a 82.4a 1.25b 3.79a 5.79b 3.8 a
210 73.6 b 82.2a 48.0b 78.3a 4.9a 4.02a 30.6 a 7.9a
350 72.2 b 80.2a 6.43 a 6.06 a
p=0.05 Note: Meansin a column that are sufixed with different letters are sgnificantly
different & p=0.05
2 : 2.2
[11]
1 1 2
200 mol L™, 80 r
70 F VT 0.272x+3.396 .
<0.05 , e
(p ) 1 e |
- X
(70 nmol L Nad S oS0 f 2 o— NaCl
), ¥ 40 —A— NaHCO,
¥ 30
' T 20 y=0.193x-1.300
) ) 10 R*=0.998
0 L i L ;
’ 0 70 140 210 280 350
(1, ) Na' ¥k J§
Na' concentration (mmol L™)
2 10d
’ [1_1]’ Fig 2 Hurt rate (Hg) o Iris lactea leaves dter 10 days

dkdi-dine dress
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: (y) (x) Nad  NaH
: Na* (x) Nad Q0; N 0.91(n=16) 0.87(n =12) ,p
NaHQO; T 0.9(n =16) 0.98 <0.01( 3 Na* ,
(n=12) ,p<0.01 , (y) 16% 21%
100 100
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;:? 80 r. *(.b o 80 | ’
% ¥ S
’%* 60 0.0 60 [ "t A
= $ '.. .. A
sEwl oo
= 5 -
% B::3 20 Ly =-8.91x +713.15 go 20 F y=-181x+161.45 & B
= R*=0.828 @ R2=10.761 &
0 . : . - 0 —_—
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&k En &k
Shoot water content (%) Shoot water content (%)
3

Fg 3 Rdationships between shoot water contert and eectrolyte leakage of  Iris lactea under dkdi-sdine dress

2.3 4 ,
, , 3%0mmol L' Nad
SPAD-502 5d 10d ,
,Wang SPAD 9.60 % 18.4 %; NaHQO; ,
., SPAD 205 % 317 % ,
[7]
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Fg.4 Chlorophyll content of Iris lactea & DO, D5 and D10 of dkdi-<dine dress
, p =0.05 ; ,
p =0.05 Note: On top of columns of treatments the same in gress duration, different lower-case letters
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net photosyrthetic rate ( P,) o Iris lactea

332 45
37.2% 7.21% 8.01 %; 210 NaHCO; yPn G T , WUE
mrol L' Nadl .G : 150 1.65
Ls , ;
, , , NaHGO; , Gi
: (70 mol L™ ") NaQ ,WUE Ls Pn Gs
11.2 %; Nad 210 350 mmol ,Nad NaHQO;
L' ,WUE , T 0.95(n =16) 0.99(n=12) ,p<
313 54 70 mol L1 0.01( 5)
3 10d
Table 3 Photosynthetic characteridics of Iris lactea ter 10 days dkdi-<dine dress
o,
Net Sonetd Intercdlular QO, Trangpiretion rate Sometd Weater use
Sress photosynthetic conductance concertration limitation dficiency
group rate P, Gs Ci T Ls WUE
@rml m?sY (mol m™ 2579 @ ol mol - %) (mmol m ?s™ Y @ ol mol ~ )
CK 29.40+4.72 a 0.384+0.052 a 229+4d 7.64+x1.21a 0.38+0.0L b 3.84+£0.03¢c
S70 22.40+1.47b 0.254+£0.036 b 226+11d 6.58+0.67 b 0.42+0.03 b 3.41+0.18c
10 17.00+0.58 ¢ 0.046+0.003 ¢ 208+17 e 1.41+0.08 c 0.48+0.04 a 12.00+0.76 b
350 10.90+0.99 d 0.028+0.005 ¢ 254+12 ¢ 0.61+£0.26d 0.34+0.03 c 20.90+9.71a
A70 9.38+0.19d 0.041+0.001 c 264+9c 1.50+0.16 ¢ 0.29+0.02d 6.32+0.59 ¢
A210 8.41+£0.98d 0.039+0.005 c 291+4b 1.46+0.12 ¢ 0.22+0.01 e 5.77+0.32¢c
A350 8.28+0.90d 0.035+0.005 ¢ 328+10a 1.37+0.20 cd 0.12+0.03f 6.24+1.55¢c
p=0.05 Note: Meansin a oolumn that have different Ietters are dgnificantly dfferent at
p=0.05
- [T 8 21
Bl e e - NaO  NaHQO;
3 25t R*=0.901 ',,‘55;'9 ’
f‘ 0 b ] '.'g,—' A NaHCO, ,
% 15 r Q & y=60.5x + 6.32 , ¢
dn 8 .- " R2=0.989 Marcdlis
0 ] |
5 — * — - [13]
0 0.1 0.2 0.3 0.4 0.5 ! !
KILFE G, (mol ms™) ) )
210 mool L* :
5
Fig5 Reaionships between sometd conductance ( Gs) and , (p<0.05)
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1.63 , Nad 1.58
pH (
: pH
: pH

(r=0931,p<001, n=12)

G(r =0.972,p<0.01,n=12) ,

(r =0.953,p<0.01,n=12)
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RESPONSE OF IRISLACTEA VAR. CHINENSIS TO NaCl AND NaHCO; STRESS
IN GROWTH AND PHOTOSY NTHESIS

Ba Wenbo Li PirfangJr Li Baogwo
( Cdlege d Resourcss and Environmental Sdences, Key Laboratory d Plant-Sail Interactions, Ministry  Education,
China Agricutural University, Bejing 100094, China)

Abgract A hydroponicd culture experiment of Iris lactea was conducted to explore regponses of the plants to Nad and
NaHQO; sress (0, 70, 210, 350 mnol L™ %) for 10 daysin plant growth , water status, cell membrane permeability , chiorophyll
content and photosynthetic characterigics. Resultsindicate tha Treatments NaHGO; were much higher than Trestments Nad |, the
samein Na* concentration , in efect inhabiting growth , decreasing weter cortent , damaging cell membrane permeability and re-
ducing chlorophyll content , which may probably be attributed to the combi netive efect of high pH and high sdinity in theformer.
Mearwhile, under dkali-saline gress, plant shoots were dfected nore than roots, and plant fresh biomass decreased nore than
dry biomass. Hart chlorophyll content decreased with increasng gress concentration and duration of the dress. Hant eectrolyte
leakage was negatively correlated to water content in leaves. Norn-someta redtriction was the main cause for reduced plant photo-
gynthetic rate under NaHQO; dress, while under Nad dress, both dometd redriction and non-gometa redriction occurred.

Key words Iris lactea var. chinensis; Sdine-dkdi gress; Cal membrane permeahility ; Chlorophyll ; Photosynthetic
characteridics



