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AXRAFMEELTOEHNERAEEHT E, AFRTE DS TR RER=
PR B I AR, KRS R (DM AR RIERBIEYRE
ERFS HOESEE, EEHBEENAESSHL, BINLERERYE R ERENRER
R RO A B IR RS, QESRERFAET, BENERARE ZER R
BB IR B A EE B R YOS, ERREERRANIE L, EERENHRRS
BS5HREAHE, R Na &R BIEARS, HIEME S T A R AR R
BN AR, RYS RIS BR T BT R R A B AR AR TS AL,

K@i AMBOF R AR RE AL

MMCEERREFRVWE S L B> —, BTRNEERA, 1RRmL B
H, HILKE B R A LAY R, R AR LA .

F T B E B E RS RS REFREANNR T V5, ERREN
Eey, A ST T, A T — R AR BRI, KRR IRAR S A B ¥ AR
FE A B RO 25, AR TR YEAR 45 4, T TR SR DAL M T VR 2L AT 45 A O 7 8 AR JARHL
AR5 W AR B B LR TR A B A, TR E K AT, AR
R E A B A R R 2R & B T A0 M2k B R T T AT, 3R [ B B ok
PR BT IO A AN NI o AR IR ANER RAR AL, B B U B AR, SRR

—. BRAEEA

ARG AR, B R EEAMESERS ERRELW, 7 A FHSE 22—
24°C; XEFENE, 1 A EHSE - 18— - 22°C, BRI BB % - 35°C, FHEWRES350
—500mm, 75 % M7 6 — 9 H, ER LR 1360mm, LYREETRN=F, ENHFEF
43RBT BE R, MR A BRI A dh R R A R S BT . A ELE IR, M SR,
WA RKRRY BB, S RN EOERNERY . NRHBEIYE, AHEHAS,
W& W s 1k, Bl L. TR ARL R E a4, B RS L%,

MR R — AR X, KNSR EE T BB RN F K TR W R #
Bk 2k, WT /K &AM, B SR RAT ERBRM. LR U IR TR BT
HOER . K SCHUR Fo 3 5T T, BRI R B R
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R 5 A o

(—) BF 512 RO#E SR 2K

o H A B AR I, BRI — IO, RE— AT 1m® (R, WAL R
S SR TV OB L A . FEARI HORETT I, NELIAR B B A A L B L SR 4
F R, 7 5 ARE RS B AR YR PR 4 B B ¥ (Puccinellia tenuiflora)
F-ERE R, 7ERTRME L SREWRE (Suaeda glauca), BRI T IR B F (Chloris virgaia)
HIFT o

(D) BRI

4 H# 5, FF Backman ¢70pH 3 pH {i; i DDS-OIA US4y W - 84 #h ks 7T
Ve M BT WED=Y, TRl 436 6 B HHIU R , VM 4 I SO B0 7 17, 1R
Hab BB T NH,Cl-Z B4R B0, 3¢ i WED-Y? [EF IR 4y S0 B THl s

(Z) S R 5 47 | |

1. P, ERERERENMHTEEELR, 54 6 MERIL, 5 HMARRKE
iy Na,CO, ¥k, 3 41 EE, T 25 CHEMES., BEFARMTRIFNRE, HENEF
BREF RO, FARKRE Na,CO, BRI MEREMER, fEHE KB
8 Ho

2. SFMERNERR D, BRTEA, R — R R, AR5 CT %, i
# > B2, i Hoagland 30 B, £ 51 = MM, R 1R 9k BE 0 Na,CO, 35 304t
#, BREM—WK, 3 Hoagland B3Rk E MR RIENEE, SRE, BAKNE—K
O, W S HO AR TPk o DU R BB PR BRI T WU, YR R — B B A
B, FREA—E 8 0N NaOH FA3%j&#, BT 25°CIHE, WA K%K B i COo,
8, 5 REDVBEFK, 0L CO,ml/g- FW/hr %R, KT S . Fl DDS-OIAZ

R1 HEEYREETBENSSEE. oH ZRAE

Table 1 The salt content, pH and alkalinity in the soil of
saline-alkali plant communities

. : A S8
B R FHBE -l & & B
] Depth pH Alkalinity Salt content

Community type (em) (%) (%)
’ 0 8.15 7.45 0.07:
R 0 —10 8.22 4,99 0.06

Chloris virgata community 10—20 2,95 36,28 0,16 -
20—30 9.30 54,15 0,28
BRERE 0 9,50 38,12 0,19
Puccinellia tenuiflora 0—10 9.60 28.93 0.28
community 10—20 9.60 38,25 0,26
20—30 9.65 59,13 0,20
BERE 0—10 9.70 60,05 0,91
10—20 9,80 66,18 0.71
Suaeda glauca community 20—30 9.75 60.55 0.70
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HSE S MRS, EOBEETK, FHHHANBSER AN (EEHE
FRwt s Wz ATP, i &M ARSE SCEk i B0 7 B IE

=CERE VR

(= IRREES R RBEYHENER

ERBTE, BANSBEDREIESGERYEA R, L EAFITE L L,
0—10cm & BEX 1—2%, B 4%, PHI—10, BR{LE>75% s BE:H TR A LI
Im EH, KAENRREYEEL A EERUERLTEE, BEANFITEGRL, RES
$80.2—0.4%, 8 10—15cm DL FHREE, SRR, £ KFHTRA 1m ZEH AR
BEHEELSW, BRE, B RENRES BRSNS 8 E, pH EMELENTE KR
WA EE 1), NEEMREARNZERAY BERENEEESHRBE (F2) WTUT
BENNES ., SABERFERS KSR B Y, AR MR ERNE R R
HRENZR, BRENENREE S, RiAEmIN g DR EY, RRERERF
H, REEDR ERKRENEA, EEERERREEYAR REEE SRS EFH
BRERIRE (Artemisia anerhifolia) , TRHEBEFN RS D, WE S HH

EREHBBEYEENTRARE 4 M, TEHETRER NS FEEMN S #
B, TR EREE, SR T RS S RRRATERRY . — B 8 B, RE
BN, IR K S BB B, R T R AR E EAL, DR ERe R,
pH R EE R 42510, ROV E B R RS AR EE, 2 A LR
WE RN B EIER .

(O BENEREDHERNEDESER

1. BEREWHELRRRE Na,COs £4 TRAEF AR

W TE A FAEAE, R T BMRERE, RFORBMEFERNE
Ro TWHLERI, =FEBE DI LT RS PR, HEIEAR K E 1 Na,CO,
SBETHRESEMEFREVEER@E 1, 2., 3), W% Na,CO, JREEH 500ppmi,
EIHRETE (90%) , FIX BT, 3000ppm L I, %k 3 2 BB B0, 4000ppm [ 40% ,
B BB 250ppm i & F R E T (60%),1000ppm REXRFARR D B0%) . K REE

100
80 1

60
404 — x
20 1 32

0 T T T T T
Hoagland 500 1000 2000 3000 4000
Na,CO;(ppm)

# %% Germination rate(%)

1 WMEEARAFKENL,COFU4THREFHRMRER
Fig.1 The germination capacity of Suaseda glauca under
different Na,CO, concentrations
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¥ 1009 * 100
= ®
s 804 S 804
c
.2 g
. £ 60
£ % £ X4,
g 404 X g 40 2
o . 7 ) 1
= /\\’4 ¢ S 20
ﬁ 205 — 5 #R
| v/\. '3% 0 =T T T
ok -/*v o — fs Hoagland 500 1000 2000 3000
Hoagland 500 QDO 2000 3000 N2,COa(ppm)
Na,CO3(ppm)
M2 BEEERRKENA,COEHT B3 BRELFRAKENS,COKHT
MREHMEFER HMEFHEMRFR
Tig.2 The germination capacily of Fig.3 The germination capacity of
Puccinellia tenuiflora under different Chloris virgata under different Na,CO,
Na,CO, concentrations concentrations

KIFl Na,CO; i, % 3 R F %I R, L 3000ppm R, M6 T ILIRERN & 3 A —E
FOm I PER o

R AR AL S A B Fh R AR AR R R e FERABCE IRV L b
WEA RS, B R b, B R, I E S, AR RSP RAE SR, B
TS A B RN, SRR REE T, B B R R T MK, B RN TRE,
BT e 7E 2R & B RO L3 (S B <0.3%) TREE . REREELBNEHAET,
B3R, RERE SR A B AR (A 3R <0.2%) T BB .

W T R SR, B E BT NARKE . BN FRRIRE AT, WELNH
HERREE GE S, 4), BREY, WEE Na,CO, ¥R 500ppm i, ERZBIBER
S, TG Bk B B R B O A K B AR 4 1 FE s IREEE Na,COy g 3000ppm AT, ERA
2B\ HRI05], THREEZE 1000ppm D LR RENAKE R, B, EREA RN
(GHE1BER NIE L, BEEKRF. ERERRGETE S L B03% WERLE

%3 ZERRERE Na,CO, £HTREDHHNEBRKE COHRFED

Table 3 The fresh wieght and length of Suaeds glauca seedlings under
different Na,CO, concentra tions(average of 30 individuals)

Na,CO,(ppm)
Hoagland 500 1000 2000 3000

W H
Item
ER (g/individual)
Weight 0,0156 0,0166 0,0155 0,0151 0,0128
KE (cm)
Length 4,95 5,29 4,93 4,57 4,25
MwEHEFEK (cm)
Aboveground length 8,10 ’ 8.2 8.08 2.82 2.57
WEMSGPEK (cm)
Underground length 1.85 2.08 1.84 1.75 1.68
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F4 ETERE Na,CO, £AETEEEHEMNKE0 HEHD
Table 4 The length of Puccinellia tenuiflora seedlings under different
Na,CO, concentrations(average of 10 individuals)

\ Na,CO,(ppm)

Hoagland 250 500 1000 2000 3000
WA
Item

¥E (cm)
Length

3.30 4,16 3.33 2,88 2,74 2.52

AR, KRR RO AN S RE N R 25,

AR TE SR B ORI, T i RO TE B TR AT T R, 6 RESAT A0S,
BRBR 2K O, 564 e B R PO 1 35, Hoffman et al, jA% NaCl B85k &4k
FF BRI B T A 7K S S X R B 1 ) 1197, ] Bernstein 511, 7E ShARALEE F2H 400 S5 7T 6B
e T 2R 7 85 B 8 F 3l BB HOTE 2 , VP 3 R AR, BB A JR BB HORE B Bt 4T 2 K
(181 55— KIS A R . FRATIAH, SRR A K O B 2 BT &
A B R RO & 5 e T H — B SR K BBLE L 10 2R, 3 S AT
XK & E AR, X SRS SRS RS Ry &,

2. HARRHKEE Na,COq %5 REBEAE Mo 40 M BRI B 1
USRS BN E — R PR, RELE S E P A 6, —2 2
W BB Y 0 T I R DRAE B RO o SRR R H, SRR BHE M ZE Na,CO kR
BB BT, IR R e B Wk, B MR MRARRES R RE>8 B8 (%
5)e

%5 BHE. EEY. REEETHERE Na,CO, £# TRAMRBIEM
~ Table 5 The cell membrane permeability of Suseda glauca, Puccitellia
tenuiflora and Chloris virgata under different Na,CO, concen trations

FNBEE
-Relative
conductivity

it p T
Species i

Na,CO,
Concentration
(ppm)

0 250 500 1000 2000 3006

B, % (Suseda glauca) 0,213 0,332 0.339 0,395 0,473 0.531

EE® (Puccinellic tenuiflora) 0.0847  0,0854  0.0856  0.0846 0,108 0,111 -

RR# (Chloris virgata) . 0,134 . 0,149 0,207 0,218 70,217 -

 WEmRREEERA, WKE TR S, HEHWRM S, AR R K, Salk
BT YRR B 5, 0 BT X E % A B SO o B — I, SRR BB
Ty BB R FIT S B K S A1 A 50, DRAER AR AOTE R 2 32 KT Sk R
% B MR L -
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BEHEMEREEMR /N, Na,COg JRET 2000ppm UIT, REEELZLAK, BHE
3 BRL £ B9 T HE N 40 L, 4550 R TE B PO RS TR A B TSR0, (R 40 R E B AR A B
BT . 1B ML T 2000ppm DL b, BEZEIHG, MBFEELEAREK, X2ELE
BOE N E A R R A .
ERENAREEBEEAT LR > &, ARERES FRERERK AR
BOTEHL Nat, i g i N — R 4 R 5, Wi/ B B ", RIBER
CBLIE N ER B AR IR AR
3. EARKE NazCOs T BB Y RONE IR 58 BEAD ATP 58
PR VPR R A My A ?ﬁ@ﬁﬁﬁ%%%ﬁ%ﬁﬁﬁﬁmﬁ%mﬁfﬁﬁﬂ I R, E LB R
iES RS, ATP WER BB ETL, LHEEE B, 500ppmNa,CO; 15 B2
HIRERNER R A ATP K, 5T 1000ppm HUM &I 1EF B B ; 250ppm {f #F 2 B B
HONPIR AR, ATP A BN, BT 1000ppm HIEFR A E; JEBEER Na,CO; EHT
NI B R A2 B4 4, (B AR W R T 2000ppm BN IIHIERAHE (R 6). WK 6L
WEY, BENTRBEATHMAEY, BREAN ATP SELEEES (K 7).
%6 W ERS. REEETERE Na,CO, £HTHTRERE |

Table 6 The respiration intensity of Suaeda glauca, Puccinellia tenuiflora,
Chloris virgata under different Na,CO, concentrations

Resplrahong Na,CO,
intensity concentration
(CO,ml/g/hr) (ppm) '
—_— x\ . Hoagland 250 500 1000 2000 3000
— ~
e .
Species T
B *% (Suaeda glauca) 0.458 0,604 0,382 0,293 0,238
+ BR® (Puccinellia tenuiflora) 0,22 0,27 0,16 0,14 0,11
BRE (Chloris virgata) 0,299 0.292 0.241 0,234 0,235 - -

%7 BENEELETREEE Na,CO, £HTHATP 28
Table 7. The ATP content of Suaseda glauca and Puccinellia tenuiflora
under different Na,CO, concentrations

ATP Na,CO,
content x 1077 concentration
mol/g*F (ppm)
o~ 0 250 500 1000 2000 3000
AN
m
B X (Suaeda glauca) ’ ‘ 82.8 90.6 240,0 59.4 64.0 68.8
BRHE (Puccinellia tenuiflora) 3.23 7.82 2,71 2.08 1,04 1,35

KT HREHPFRAER, BN RS TEHRAIIE LER, FEIR K E Na*,
K*-ATP Bgr0iE (L, K Na® Pk REBAER ", HEEBMBRAEEig K, ATP &
B, ATP Jyibmad ik bARKREY YR a0 la i & T o, WI5EE K, (R 1E B fps
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R R MR IE B A IR ek B . ARBRIMIT R AE R RN R T EAT, K
B mR LR iEE:, ATP N R B A BHER,

4, EYBENREROR RS HEEBERXER

A — R EEREEETA, HERR BN REEENEN . STES
FENEEEANBERSES THERSBIOER, 4REH: THSHER, K2
+30p Na* SEESEMEANBERSEETEER, Mt Na* & & H 2.66me/100g
- HIINE] 4.01me/100g+, MYk SRR & & B 35.6ug/gFW &% 3] 115.048/8F W,
L B 0.27 X 10°(uQ/cm®) FH R E] 0.44 X 10° (WQ/cm®) , 1Yy h P4 IE BB & &
M\ 35.60ue/gFW 33 148.8ug/gFW (K 8),

%8 THABABESEREAAMERSEBNXR
Table 8 The relation ship between saline-alkali content in the soil and
proline content in Puccinellia tenuiflora

A B x 108 B E T AR (me/100g 1) HYTHREARSTE
pH Conductivi- Proline content of
Number by (uQ/cm®) Jon content in the soil plant  (ug/gFW)
1 9,40 0.20 0,145 0,090 0,278 2,94 47,20
2 9,73 0,27 0,115 0,040 0,205 2,66 35,60
3 10,00 0.37 0,266 0,079 0.330 3.29 63.00
4 9.97 0.44 0,230 0,091 0,085 4,01 115,00
5 9,98 0.44 0,145 0,055 0,192 3.65 148,80

B g sk PR B AR R R & B B R SR IO R M R Chu
875 A Wy T, Greenway S5/ NERBERISHT R W3, LB BE 2L BETT R T, P SRR IO A
EHMI, AXHIRENERY, ANHERNSTERS LAGERNT G,

SETF7E B RER T, AR I R ROH B 5B THUXR, Weinberg i B A R HY £
BB BT, T Na* K* SR B ARNERZARS, BA-E BB MR RE
Sl FE, (EK* BRI BEAT Natil, B EFER NaCl EfcHsr R E L EN LI,
oy v & BB T NaCl ¥R EE RO BTN ™, BB T No” I R RAR
Bt . AR, Na* & B K5, Na* iR BmK R 5T eie =
B, 2EEBERS R R Nat SR, L EX s 5E Nk R,

RSB PR £ B 5 B T R R EE SRR R A R

$ % X B

C1Y Toeate,1080: AAHCPHRmNMEKLBERNWSHR, FERM, (3)32—38,

[27 k)7 HE,1983; HYAREEBERYNE, BYEELENR, 13537,

[37 E¥»%S, 1982, NaCl kX3 (Sparting angelico) E W R BALERA S NRERSBRER, HYyLH
2243 ,8(4)393—397, ’

L47 Xifefss,1982; HMYPYHRAP ATP,ADP,AMP £ i 3 & X B89 38 45, B8 42 B 22 @ L, (5) 2631,

[57 Ze205,1982 FHCE R MM, B 2,2(2)170—178,

D677 ZE@ARSS,1988: B TR T MR AU BB SR UAN 36 4k 3R, H R, 30(4) 420429,

[7] fB%E%,1950: o [ 150 R A 4 AR S R4 R 4 AT O L BB L F R At

[87 X%, 1986:; T BT T YA B R A R, Y A A S Y ), 10(8) 171179,

[97 MEE%,1984 #HEXHE (Suaeda assuriensis) 4 & B BN, f BB S i, ik R B £ T, 121,
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A PRELIMINARY STUDY ON THE MAIN PLANT COMMUNITIES
IN THE SALINE SOILS OF SONG-NEN PLAIN

Du Xiao-guang,Zheng Hui-ying, Liu Cun-~de
(Institute of Botany,Academia Sinica,Betijing 100044)

Abstract

Using field investigations and laboratory experiments, we examined the
factors influencing the distribution and composition of three plant communi-
ties of Song-Nen Plain, Our results showed that,

1. The salt content in the soil was a key factor determining the distrib-
ution and composition of plant communities, The dominances of Chloris vir—
gata, Puccinellia tenuiflora and Swuaeda glauca in different communities chang-
ed along a soil salt content gradient, with Suaeda glauda being the most dom-
inant species in the soils of highest pH, Chloris virgata being in the soils of
lowest pH,and Puccinellia tenuiflora falling in between_, The distribution ra-
nge of Chloris virgata was wider than either Puccinellia tenuiflora or Suaeda
glauca,

2. Under controlled conditions in the laboratory, the germination rate,
growth performances(fresh weight, height), respiration intensity,ATP content and
cell membrane permeability of the three species decreased as the concentrations
of Na,CO; in the growth media increased, The salt-tolerant strength followed
the order of Swuaeda glauca™>Puccinellia tenuiflora™>Chloris virgata, Because
Suseda glauca and Puccinellia tenuiflora needed certain concentrations of salt
to grow,they could not grow well at the conditions of low salt content in the
soil, and, therefore, their distribution range was limited, On the other hand,the
growth of Chloris virgara was evidently inhibited under high salt conditions,
but not inhibited when the salt content was low, and thus their distribution
spanned a wide range,

3. The proline content in the tissues of Puccinellia renuiflora was positively
correlated with the total salt(particularly Na*)content in the soil, indicating
that Puccinellia tenuiflora can adapt to high-salt environments by changing
their internal physiological reactions,

Key words Song-Nen Plain;Chloris virgata; Puccinellia tenuiflora; Sua—
eda glauca; Sali-resistance



