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B(D)THECE), K" &k Na* & umol/FTE), MNBRAELRSHEIEGE
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FAEK R REN B ZRRES T K Nat 58, SRR 1,
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JETE, EREH 1131, K S RANERESBE, 5, BERE>HE. K
RBE K* &% &k 702.26umol /35 F &, TR 3k 207.52, Na*/K* DI R E 5 1% 0.0286,

F1OBEHR K N Sg>

Table1 The concenirations of K*or Na*in forage plants
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. pecies Al .

ma o _umol : . Jitoralis
Parts JETE A,chinense C,virgatla P, tenuiflora | var,sinensis S,glauca

(ge+dre wt\
- K* 278,49 702,29 207.07 319,17 207,52
Na* 11.310 20,202 177.70 225,85 5491,0
Plants Na*/K* 0.0406 0.0286 0.5980 0.7076 25,244
- K+ 447,14 672,78 495,46 514,93 [0 446,00
Na* 41,7800 14,976 57.650 227.92 " 5248,9
Young leavesi np:/k+ 00107 0.0220 0.1160 0.4430 11,770
' * 438,33 654,88 359,68 304,61 281,00
R4 K v

Na* 4,1100 20,604 104,88 271,96 5476.0
Mature leaves| yj,«/k+ 0.0094 0.0315. 0.2916 0.8930 19,490
- K* 420,70 149,17 223,00 259,74 121.00
| Na* 12,570 16.420 - 115,58 336,09  8840.0
Old leaves | yy+/k+ 0.0299 0.0366 0.5180 1.2960 |  73.058
% K* 279,79 1075,3 306,24 581,79 393,00
Na* 33,220 19,068 140,53 177.57 4514,0
Stems Na‘*/K* 0,1190 0,0177 0,4590 0.3054 11,490
ﬁ K+ 235,60 262,66 155,32 114,39 344,00
Na* 10,540 41,066 142,08 147,46 2427.0
Roots Na*/K* 0.0450 0.1560 0.9150 1.2800 7.0600

1) BENSARERFEYH The contents are average values of 5 samples,
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10.46) . 0.350—0.753 % (pH10.10—10.48) #10.517—1.166% (pH10.10—10.48) F A
¥, ERRE AR TERRBNES ). BAIERA Na* HOR B B AR e — N R A
2 {7k, B EE 4 Nav § 177—216umol /5 T &, # % 225—326, R 5419—5668, %
K Na* R EREEER 0.46%, 5 E 0.1%, ¥ 0.49%, X 3 FifE Na HRBRFE
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Table 2 The ralationship among the Na* mol/g. dr.w.(y) in forage plants,
the salinity(x,) and the pH(x,) of the soil

N
E%z &mAﬁ T s b]Xl bzxz
Species Simulated formulas
* " 216 -
A, chinense y = 14 elesli-HLIix —0inx, 0.9989 4,36 0,957 0,071
RRE v = 800 0,0316%* | 1.26 | 0.463 | 0,473
C. virgata 1+elﬂ-53"-7”!l-1-1"x! . . . M
ERRE
P, tenuiflora y = —1132,97 +298,75x, +117,51X, 0,9872%* 8,56 0,565 0,439
b ]
A, litoralis y = —2548,55-67,823x, +279,1x, 0,9936%* 8.69 0,304 7.376
var, Sinensis
A 3
S, glauca y = —83,43+716,05x%, +471,17Xx, 0,9887%* 84,18 0,666 0,338

ERBKkHA Nat 5BS5HEAHE, pH ZAHEXREHAIREE, p<0.01 G
2o HECEATHAREEE R 5 (byx, R byx,), HIFEEMAN Na* U5 R 2 pH FEWE
THSHBEA, TEE ENZEREARN Na* B ZTRESBBEWER, & pH
R REARN Nat (R 2B mEE 2R AARN. pH ARG T SEIOEREEE
3%, pH BR#E IB e AR 3 Na*/K* 8, W w8k & L3 rp R kI B 75 R T Na* Aot
ANEMER K PR ARED R BREARN K SRR @R e, Na*
BOWR T Wik %, K* 5+ &8BB > FNMEERE r= —0.704, kN K* 5 Na* 5 &
ZAAEE RS 1= —0.937(p<0.01), BRFENMR, thpy K*, & B TIN5, Na*
R W TR BT, K* 5 & 3B 2 #5611 =0.916(p<<0.05), ¥k K* 5 Na* gy
r=0.982(p<<0.01), FERLIERE 2RIk Na* fiih K*, r=—0.875, BELLIGHEK
7 Na*t 5 K* [ r=0.674, EER K* 5 Na* 2 AR ELRE, K SRELLKR,
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Fig.2 The accumulation rate(%) of K* or Na* in different plant tissues as a function
of soil salt contents
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R LR, EHEA B IR 0.22%, pHO.925 FRRE RS AAESIR AL NEE

4 035% . pH10.1 FRMBUEE, Ak 0517% HIMNE, HLMARBRT
0.753 % HILEHE T 3 ACH AR E R Ko :

Mk HEVR BT Ol B 0 T A 49 A O B T AT SR BRAOIE R £ S0%E

44 Na* &% 155.986umol /5T A K HORRE M A AL BLHY Na* J2 K* 1 26.46 %, B
%M Na* HO3 I, TSE B R MR ik Na*, FRHBIMK K, Na#/K* RIET 10.47, 7
Na* 5 K* & 32 AEBEEMRYE(=0982", BEMBERARN Na* 5K ffak
b BR B3, FLEE EARSE, JE RBA RN 0.674 F1 0456, TORRERERAHIA R
ja%, HERBBIY - 0,937 Al - 0.875, WK, WK MR N M 680.04pmol/ml
1 i3] 874.04pmol/ml, K K+ M 28.54pmol/ml | FZ 83.49umol/ml, H-—ARHE
Na BIF DBk B T IR KY BBt A E K. SR EHM No* 2 3.57umol/ml
i, K* 30 125.29umol/ml, 23 A9 Na* 3% 131.97umol/ml i, K ;‘(MEIS%{&E%"SBBAZ
umol/ml, Na* FHEASWHI T K* KO, W& SR 40 Nav, K BB K I (H2)
FR T, e K* Nav [N, BT rSh A BRr Ko ARSI Na® SR, R
g % B Nat, K+ e Foe, MREE M, Na* i K* g, Drew M.C. %
A (1887 I TLE Hefh i No* 0] K* R i B M. FRNETERRALREWH
SR o2 EE B 4 R

A A B Na*pmol /55 T8 5+ ek Na*pmol/SFEF B2 thoy Na* HzERRR
e T, MR B 1.79, FEREE 10.01, B AR 4.10, 576 1.82 FHLE 1.82, FER HX N
e P e . s 4 FRBCEE 7, (B R B S AL TR T, RN R & AR
e Sk T 8 BTSSR TR, BBIBE R A S DAl Nt S 41 1 ) (% 55
. R BB EAGEEE 500ppmNa,COs B3R MR, KAMER SRR
sl B ATRT Wk Na* DISh, BT H SR AR B E RS IIER T8 8
s R

MR £ EBEL K Na® 537 B Na* /K* S0k 5t A I D 57 IR A
FARBE AN I AR E A 80% Lk, WRIT Vel Navo BRIEAUE RHEHY COX
o U, B4 8 ) TR AL £ (MR Bk, (U | KY/Na® FEGins, FEMER
R, AR T 8% Nat, R Not 2, BENZSRALE, SKRSHIL
W5 13% A1 16% , AT Nat WKRBE, —HHASHRAREES, B —FHEHL
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THE DISTRIBUTION AND ACCUMULATION OF K* AND Na® IN FIVE

SALT-TOLERANT FORAGE PLANTS IN A SONG-NEN PLAIN STEPPE
‘ Yin Li-juan, Shi De-cheng, Xue Ping
(Grassland Research Institute, Northeast Normal University, Changchun 130024)

Abstract

The patterns of accumulation and distribution of K* and Na* in the
tissues of Aneurolepidium chinense (Kitag), Puccinellia tenuiflora (Scribn, et
. Merr.), Chloris virgata (SW, ), Aelirepus litoralis var, sinensis and Suaeda

glauca (Bunge) in a saline grassland of Song—Nen Plain were discussed, The results
" showed that S, glauca had the highest Na* concentration (5, 491.opmol Na/g
dw), followed by A.litoralis and P, tenuiflora which had 225.85 and 177.7umol
Na/g.dw, respectively, The lowest levels were found in A chinense and C,
virgatza which contained 20.2 and 11.31umol Na/g. dw, respectively, The Na*
content of these species was correlated with the levels of Na* in the soil The
Na/K ratio was highest in S, glauca (25.74) and lowest in C. virgata(0.028).
The sodium accumulation (y=pmol Na/g dw) in 4, chinense and C,
virgata could be best described by an equation y =Yy /[1+e®rPXrt ], where
x, is the soil salt content and x, is the soil PH, In § - glauca, P tenuiflora
and A litoralis, the Na* accumulation was described by the equation y=a+
b,x, +b,x,. The Na* accumulation rate, which was defined as the % increase
‘in the Na® concentration in the tissues of grass for every 0.1% increase in the
soil salt content, followed the order of C, virgata>A4, chinense>P, tenuiflora, A,
" Litoralis var, sinensis and S, glauca, The younger tissues, having a more active
metabolism, were found to be the major sinks of accumulated Nat with
increasing soil salinity, The Na* accumulation rate in C,virgata was marke—
dly increased in different plant tissues, while K* content decreased with
the increase in the Na* accumulation rate, However, in S, glauca the rate of
K+ accumulation increased with the increased in the rate of Na* accumula-
tion,
Key words: Halophyte; Na Accumulation; Mathematical Model;
Salinity; Salt-tolerant plants



