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Table 1 Soil salt ion mass fraction
(gkgh
BT SO cr CO* HCO5 Ca** Mg* Na® K*
JIHE 5 0.3287 0.3044 0.0103 0.2115 0.2130 0.0599 0.2012 0.0045

1.2 REAHE

BHARRHEM D (EORxTFHORxE:
30 cmx25 ecmx40 cm) , BEA%E T 11kg. 78 i [ K H RS
K 4 NHJG, BHTEEMNE AR, KRN ERK
HHFKE ) 70%. RIHEE 2 NI ER G4 PE: NaCl
FI Na,SOy; 4 AN HHEFEhE: 1.3 (CKD . 4. 8 fl 12 gk,
AP E 5 ANEKE . BRIEAKS 3 I, Bk
PN IE A 0.990%. 2.453%- 3.927%MIh%H 1L,
BEVRIAIRE 7 d, LEALBE S5 TR 20dM HURE HI 52 e G R
MR T EU KRR, BN ERIE EE 5 XK.
1.3 $EFRNE

-5 2 5K A i 2 B

B MR E—a A MR R S E AL 1K Li-6400 Ot
HAXFE M, WA Photoshop #AFTHE

AKENE, 25 HER Wtr kR, EREDE
R R, HAERKMEITE N

Pk 8 = L B - B 2 (D
S BTN H - 7 2)

1.4 BTN EURKELE
PURVHAR B LA VAR, e
Xy = (X = X)X = X i) (3)
s Xy 0 Rl j VIR X A VIR B MEL Ximax
J j YRR s X, 0 i R PRIR IR SRR
K s R BT TR LA SRR (AT 0, SR P44

X :lz)?.. (4)
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2.1 BHPENHEESETN

Ho e EHIIREE, M AEKKBERZE, K
TE AR SRR RERAC A RN i (1) £ R BE AL, 1T
ORISR E AR, SEeRERZ A hpha
FHEPI SRR A AN E B R A R AT
T, i FLAR R AT AR A i £ 1 1 T S A R AR 2 —
2.1.1 #:#hisst Chla. Chlb 8937k

Chla Fil Chlb &4 AHYI S 2 1 F ZE 4 G o,
B DL T B R B Y AR TR e A,

i 1a. b iR, 3 FERESE NaCl #h1WpE T~ Chla #
Chlb Y3 B 52 /N TV 1A £ 2227 E NaCl P T Chla
F1 Chib JLTFAA B SR, UL G I 2 AR
N, BEMEIE ST ek R . DUIIEREAE 4 R 8 g/kg NaCl [1)3h
JipE T~ Chla 1 Chlb Y%A W E AR, TIfE 12 g/kg ShiHE
" Chla 1 Chlb 4351 LR R B4 31.25% (p<<0.01) + 25.83%
(p<<0.01) , TEHALE 12 ghkg NaCl Ml FIH4EE SRz S
R, HICRERIRAME 1L LR CREI I Bl [FIFE 52 25
i), YBIRN FA A Chla AT Chlb FifiZs NaCl e inf 5L 2 2 v
R, HiE A SR 3 PR AR,
Vbl X &k}
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d. Na2SO,Jiiyie 1 Chib 224k,

B 1 NaCl. NaSO,MH&TF 5 F44p"t 4% Chla. Chib 89 %4k
Fig.1 Variation of Chla and Chlb of five plants under NaCl and Na,SOj stress

Wk 1es d B, 3 FEZEAE NapSO, [13h L JiHE T Chla
1 Chlb JFE /N, JEHAE 4 F1 8 g/kg [FERHE R Chla A1 Chlb
PR LR, (RS RRZ R . {F
12 g/kg b HHMETR, 3 FRESE Chla F1 Chib & EANFIFEESZ
FlEmd, VLSRR A B e e, Horp DU
BREREAE NayS0, 12 glkg [IERINAT Chla LR/ 71 FEA
14.59% (p<<0.05) . 15.75% (p<0.05) . SEEFFI=1
TEHAE 12 g/kg WIERMHA R Chlb FF% 17.82% (p<<0.01) .
15.58% (p<<0.05) .« YVUlAE Na,SO, A Chla FEAKAT AR
b, JOGRERIF e AT 52 2527, Chlb LX) PR
23.12% (p<<0.01) , JGREWOSCRIE 52 2B Bakss . EIRiE
JiE N Chla. Chib S KIREEFHC, HERER GRS RIFEM .

MG EE P 1 R B, NaCl X R4 2 (1) & &5
B KT Na,SO, (54 . 3 FhARAEF 4 22 211 5%
) B 58 /N T RN R . VD IR R A R B T BRI
FERBR, JLH A7 12 g/kg 19 NaCl A F, B45ET,
XU B YD RO ORI e SR RS O T 2B, SR
RRIEIZY, LA T R KOS A0 5 R TR Y B2 B 5
e AAR T, MY A SRz REm, 3 FAARE
FETE 4 A1 8 glkg #horIba T, RILHEGRPULE, Mg
Eys eGSR A T
2.1.2 E&piastet 4K a/b 69%n

Chla/Chlb & [ WA o OGRETE PR H AR bR, &
ke frigsra iRl

Kl 2a FronSsiisdl. —MiEdl, DUiEE4E NaCl
JiHiE T Chla/Chlb ZZ4EANK, NaCl XHEMGREWE XA
BRI . YIIAE NaCl JPpiE R Chla/Chlb i KiE$E &,
JEHAE 8g/kgNaCl #h43 JHhie N Ly fBE I 27.58% (p<
0.01) , ULHIVPBIOGRETE A BB . BARETTH 43 M V0 Bk
FEERWMIE R Chlay Chlb A5 A [FIFEFEIRAR, FMEA (L5

HREZ R, ARIOEATE AT B, R S S
R EFR IR T R, X AR m bt i R
M. HARITE 4 F1 8 g/kg NaCl ()51l N Chla/Chlb K [l
FERVIN, AHJELE 12 gkg HIERMG FAET:, i HPIERAE
FIELIE R, NaCl b3 5 Ol HE 2 2 Vu
2b BORSEHIERIAE NaySO, Ml N Chla/Chlb 56T i F %
ik, 7 8gkg MIHE e FikB oM, Lot B n
12.27% (p<0.05) o =FVEZARAY RIS i ZE AR a4l
I, {5 8g/kg ML T WhiE ik 2 g RAE,  LEXT HEUE
7.27%. X 2 FIEHIAY Chla Hl Chlb &5 AT W] Bib,
R D CREIE TR, $EE TORRERI AR, RIS
Prsivk. DUBERDGRETE LT3 B R YRR
a3 Chla/Chlb ZE2HG 0, XIS E 2R (p
<0.01) , X5 NaCl Jiid F g NHLEAHE 2. AR
Chla/Chlb ZBAEAN K, Hi W] Na,SO, % HAsi izt /T NaCl.
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Chla/Chlb

ck 4 8 12

TRy R > HU (g kg )
b. Na,SO WHf

E: B a PEARITE 12 g/kg $hEBME TAETS, W Chla/Chlb # A UfH -
B2 NaCl. Na,SO,MHAT 5 FAEM=+ 4% ab 692 AL
Fig. 2 Variation of Chla/Chlb of five plants under NaCl and
Na, SOy stress

2.2 HpMBMEYENESRENZNE
WL AR A RAThRe M EH BRI, HEmik
JeB RGEIEH SEMIEU, 3 e A RE T R BT
SRR A a TG . WG T BRIP4 T 2
A UTIS v g R AR R A2 SR s = A k25 S Cln
ABA) A AL A A R R
M 3a 7] LLE Y, 1E 4 g/kg NaCl 030 F 3 FligsE
MGG AR Pn A7 KRR /D,  BEAE SRR E N Pr ik
WE ARV R AR ET 2% . S5 AT s R, 3 R
FEREE M DA A 28 35 52 B S s se iR /N, B R
—— B —— R
—Aa—UEEE —— Wk

45 ,
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HOLAE R R/ (umol- m2s™)

g 5y TR Hi(g ke )
a. NaClJjpitt

He Blat ARITEL2 g/kgh LB FAET:, MPnBCAEUE, LA LLICOLI

3 S U SR AR 5 KB A KA F S T A 5 o R B Tl R W
8RR, nTREEAR R A2 2R E A S S 5 iR A
FLR MM AR T I, ol i DI I A TR PR
TEN] e R AL BRI R = BIE L BEE i a el
RN T I1E N ST, AP AT DL AR — L9205 1 T R
CHNH IR RYEFF R AR N K #, T PR FE— 2 <AL
JE, BTG A B 10— 2D AR YR e b
# NaCl /MR EER N, Pn SURIFRAE, s id 5K T 3
T, JUH AMIZE NaCl 8 g/kg £l F E4sET,
JCIE 58 B R T AHT FRAR

M 3b FTLAE Y, AR, PUEREREAS Na,SO,
RO USEERA NN, P YD 5 B SN T WIORN A . 8%
TEHEAE 4 g/kg Na,SO, #h LA~ Pn AW FF%, FfiE L
SYRE N Pn SEARYEREAAER, X5 NaCl el N 1775 AH{RL
AR, LB S AT AT AL YR KT Pr B
AR IR SR TR, SR R K TRBE Y.
Pn R TV00E Pn FRRIRRE, XA RBE— DK
UE T AT AT BT (02 2R . YDBE Na,SO, Jilkié
N, Chla/Chlb i a8 g L1k, Sehers s, A
e B SRR T A BORIRE RS, RO REBE ) %
o 2R R BRI R IR 1] R S -2 25 2 J A2 BELER e 3E 17 1
GEEMEEVEDY, T HEE Chla FIA%M2, 1fi Chlb F M
P, P24 T ARG B Chla/Chlb {8, fH%GHEF LIRS BIR
BERE S 2 BImEH], TR AV I s aa #42,
FIMILE Na,SO, b H WA F P SR N R, S4iaM4tR5E
AR, I ' £ 6 BRI 2 R IR m] R S
LA 2 L, X S TE SR oA — 2,
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Fig.3 Variation of net photosynthetic rate of five plants under NaCl and Na,SOy, stress

MR TR L, NaCl JBMExT 5 MY 6 A HR 1)
SEMAREE KT NaySO, it o 3 PR AVEZERE Y5t 538
HAE 2 FhERIM A T AR MR BE B /N Y0 BOR FrRe %
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S A RIEP ., Shna A Y R BIRGE, ik
WA ZURIES & AR KAk, AT R & HERER T
HI2 2 W, 3 FIORAIEAEAE 4 R 8 g/kg #hTJHd
T, MY E S ARSI mEUN, 1E 12g/ke R LA,
TEH ) A K 2 B KT . DU REAE NaCl 12 g/kg
SRR PR i R BE AR 43 ) LU 6 BRI 63.13% (p<<0.01)
54.35% (p<0.01) ; 7F 12g/kg Na,SO, WMl F, #kwbxt
IR 38.43% (p<<0.01) , FEBAERKEH WD =M
A NaCl 12 g/kg #h T JWpia TRk 52 5 0 B AIG 44.44%
(p<0.01) . 38.57% (p<<0.01) ; 7E Na,SO, JJHitl T 12 g/kg
e TG R FEIL 36.66% (p<<0.01) |
34.28% (p<0.01) . ZHNEFAE NaCl 12 ghkg #h 1P
FRRE . FER MG 27.14% (p<0.05) . 42.81% (p
<0.01) ; £ Na,SO,12g/kg it FREwE . AR 50 5l A

31.42% (p<0.01) . 51.07% (p<<0.01) . FAKI{E NaCl
IRE R AR AR K2 B R R K, T 8g/kg #h
T F e & fE IR, 12 gke B NA T 40T
7E NapSO, Jie 2 PR ok, 78 12 g/kg 6 T hE#E
fE FEAR B R 43 1] B 86.79% (p<<0.01) + 91.72% (p
<0.01) o VbR B2 SR a8, A
NaCl 12 g/kg #h FJPME T BRm . JEAR 50 0l Lo JE A
87.20% (p<0.01) . 85.66% (p<<0.01) ; 7£ Na,SO, i}
R YRR K AZ S A X NaCl e /)N, Hokke . 642
EE o IR BRI 81.48% (p<<0.01) | 77.57% (p<<0.01) .

Wi LA BT, NaCl X RIIkE e, FEAR 5 i
T NapSO, IRIFEM, VORI A AF A B P 52 5% i ]
KT 3 MEERE 3 FhARA T RER WAk o FH L AR B 56 236 P
AL A SR B H A A — B

%2 NaCl. Na,SO,BB3Y 5 fiEMS . EEHIFNE
Table 2 Variation of plant height and ground diameter of five plants under NaCl and Na,SO, stress

& fiekg") Witk _ NeC PR S— LA
B /em FEARHI R/ om P b B /om FLAZ B /em

EShE 7.00£0.06Aa 0.0327+0.0002 Aa 7.00£0.06Aa 0.0327+0.0002 Aa

SIRAE 9.00+0.04 Aa 0.07000.0067 Aa 9.00+0.04 Aa 0.07000.0067 Aa

1.3 Wpzb=e 8.30+0.17 Aa 0.0333+0.0028 Aa 8.30+0.17 Aa 0.0333+0.0028 Aa
Vi 33.60 £0.28Aa 0.2510+0.019 0Aa 33.60 £0.28Aa 0.2510+£0.0190Aa

=i} 15.90 £1.10Aa 0.0967 £0.0076Aa 15.90 £1.10Aa 0.0967 £0.0076Aa

EShE 5.60+0.42 Ab 0.0293+ 0.0015Aa 7.30£0.23 Aa 0.0341+0.0023 Aa

ESi=d 6.17+ 0.38Ab 0.0700+ 0.0045Aa 8.07+0.78 Aa 0.0763£0.0127 Aa

4 Wpzbee 5.30+0.29 Ab 0.0243+0.0031 Ab 5.93+0.12Bb 0.0493+0.0057 Aa
Vi 6.55+0.76Bb 0.0930+ 0.0150Bb 11.77+1.10 Bb 0.1010+0.0023Bb

Sl 0.66+0.05Bb 0.0120+ 0.0065Bb 9.27+0.56 Bb 0.0667+0.0018Ab

ESTEhE 5.45+0.23Ab 0.01900.0043 Bb 6.78+0.67 Aa 0.03500.0026 Aa

E¥i= 6.85+0.37 Ab 0.0607+0.0078 Aa 6.08£0.23Ab 0.0658+0.0012 Aa

8 ifzibie 4.41+0.08 Ac 0.0193:0.0086 Ab 6.31£0.67Bb 0.0492:0.0672 Aa
Vb 5.80+ 0.07Bc 0.0583+0.0124Bc 8.56+1.02Cc 0.0756+0.0178Bc

=i} 0Cc 0Cc 3.43+0.89Cc 0.0386+0.0028Bc

EShe 5.10 £0.07Ac 0.0187+0.0034 Bb 4.80+0.23Bb 0.0160+0.0034Bb

SIRAE 5.00+ 0.10Bc 0.0430+0.0023Bb 5.50+0.24Bc 0.0460+0.0210Bb

12 Wpzb=e 3.06+0.06Bd 0.0152+0.0012Bc¢ 5.11+0.43Bc 0.0411+0.0012Ab
Vb 4.30+0.08Cd 0.0360+0.0011Cd 6.52+0.10Cd 0.0563+0.0014Bd

=i} / / 2.10+0.76Dd 0.0080+0.0034Cd

W R P B N PR 2, AHRVNG FRER SN RANEE 2 18] B 2K P<0.05, AHIFKE FRERRANRANEE 2 Ja) 4% 5 2K F P<0.01; 1.3 gkg &

N CK.

2.4 fEYHREEITO

AR BRI T R S i Bk, A E (25 TR
bR, X5 BEARRIEAT AR OC SR AR
BATERG I HTVP R HIE IR L I A B R 2 SR, AR
FESR O bR AU IN S5 R 22 (AT IS5, e A K
EiaSh, RN R R 2 ) AT AT W 2
KAV > 77 23 PO FERE B 2EAT I8 5. AR A 2 50
(1) ~ 4) prikast, Kb s M R EA F 3
YA SRR AR, AR AEARE SRR TN BOR R A
SR, B 1 FIFE E RS AR bR I DU SR
B, SRICPIM, BARTHEER I 3,

M AT AN bR SR PR B KB, 3 R AR A

YIEANR R W8, BT Chla/Chlb BAAL, HiAh 5 A5
o (1) 55 Jeg bR BB S AR VD iR (A k,  UE B 3 et
YO RN A s R PO TR RERE A . A\ Chla/Chlb X
KB SR AE AT LAE i, YD R R AR TR
VLBV ORI R S 25 e e e MR i TR R A .
BB, 5 PR AN bR 52 Eh A FE EAN
[ VEHMIYN Chla. Chlb WD, HEERGRAS
WA B2 ERE, GEYERr EE AW . YBOR A K
B WG A BN, Chla/Chib X 5 55 & b BUE AR LB,
TERR T SEARR R AR A R0 V. 1) 5P i v 5018 A R 5 k2>
Ui B Eh e e AR K e D g i B R . AR SO T
AR PR AE S, KL &R BB L SR A
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I, AP EBOR, g ves. MR 3 W]
DA, 5 FAEA 5T NaCl SR Pra B8 ) K/ANIUF - 3%
FRTAE > = A > PUHIEARE > VP> FI i §T Na,SO,
R WP RE I R/ Ay DU SRV HE > = FE A > 25
TERE> VPR FI

3 it it

NaCl Fl Na,SO, A2 [ P8 R - 3= 22 R 4, X iX
2 bk - o B v P R M OE B T . vk
RS AN LA 2 R, A AR AR
H, BAREROPT P, Al iRe g, 555
TR AR RN YR R F A VD R [ A L AT B R ) BT

R AR RS SR R AR, AT DR ER AR T A
dht, FmESML, hERL, BESRA L REHERN
o, AT N R R =100 4~10, 2~4. 1~
2 FI<1 g/kg®, TEILRTTH /M43 5], 3 i FE s 4T LA
by B EE SR LD LS Brp ALK, RS AES
MR AR HE T B R R (B R I B R A R BILE £
ANTTTH, G 3E E  A RBE R A R G R
ST B R, A BBk A Y, A
WA LU MRS 25 . A4 DA AR K T kAT
PUERRE VIRV, BEA IR AR AR A Y BT AT VPN,
I T B A A A M s A AR A LA B R G AR S U T
Wt — 9.

®3 S MEMIRRERINE

Table 3  Subordinate function values of five specises

e LI IRAE =y pi-t lWEZibE Wik 1A
T T, T; T, T, T, T T, T; T T, Ts T, T, Ts
Chla 096 098 097 091 094 092 095 096 084 094 076 067 077 059  0.00
Chlb 098 098 097 098 100 094 100 098 088 089 053 046 079 063  0.00
Chla/Chlb 083 08 087 072 075 082 076 081 077 086 100 095 08 079  0.00
NaCl Wet#E#%E 094 100 082 070 066 063 074 060 048 055 036 018 062 035  0.00
B 100 097 091 08 095 069 08 066 046 024 022 016 005 000  0.00
Ferp 100 065 065 1.00 097 019 081 065 051 041 026 016 0.14 000  0.00
IR R B 0.91 0.81 0.76 0.53 0.31
L ae He 1 2 3 4 5
Chla 092 093 066 066 076 068 08 088 065 098 089 100 064 035  0.00
Chlb 092 08 070 079 077 074 097 100 089 038 0.3 010 062 037 0.0
Chla/Chlb 048 060 034 020 048 035 027 027 000 075 08 100 035 027 023
NasSOs Wet#E#E 025 012 019 099 072 081 090 093 084 093 100 022 094 057  0.00
B 100 076 061 084 060 053 0.5 056 053 024 013 007 050 009 0.0
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Effects of salt stress on chlorophyll content and net photosynthetic rate of

woody saltbush

Wang Yuchao, Wang Dexiang™
(College of Forestry, Northwest Agricultural and Forestry Unversity, Yangling 712100, China)

Abstract: To provide an excellent plant resource for vegetation restoration in saline land region, Atriplex tridentate,
Atriplex gardneri and Atriplex canescen were taken as study objects and Hippophae rhamnoides and Ulmus pumila as a
control group, the effects of the varying saline soil on chlorophyll content, net photosynthetic rate and the growth of
three woody saltbushes were analyzed under different concentration stress of NaCl and Na,SO,. The results showed that:
1) the effect of different salt stress treatments on chlorophyll content in Atriplex tridentate, Atriplex gardneri and
Atriplex canescens was less than that in Hippophae rhamnoides and Ulmus pumila; 2) the net photosynthetic ratio of
three woody saltbushes was less than the control group as well. Under the high salt concentration stress treatment, three
woody saltbushes in treatment group showed high stress resistance ability with higher net photosynthetic rate and normal
metabolism; 3) the height and basal diameter of three woody saltbushes in treatment group was less than the control
group. The change of plant height and basal diameter of 5 species on salinity gradient was similar to the change on plant
photosynthetic rate under salt-stressed; 4) The slat-resistant ability of 5 species was assessed by the membership function
method. The salt-resistant ability of NaCl was ranked as Atriplex gardneri> Atriplex tridentate> Atriplex canescens>>
Hippophae rhamnoides > Ulmus pumila, and the salt-resistant ability of Na,SO, as Atriplex canescens> Atriplex
tridentate> Atriplex gardneri> Hippophae rhamnoides > Ulmus pumila. Three woody saltbushes had high salt-resistant
ability in photosynthetic and growth and were suitable to be planted in saline region. This paper provides theoretical
basis for the use of saline land in arid area in the north of China.

Key words: salts, chlorophyll, photosynthetic, growth, saltbush



