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Comprehensive Evaluation on Salt Tolerance of 4 Species of Arauceraceae

LIANG Yugqin

(Xiamen Botanical Garden, Xiamen 361003, Fujian, China)

Abstract: To promote the application of Araucariaceae plants, the salt tolerance of four Araucariaceae species,
such as Araucaria cunninghamii, A. heterophylla, A. bidwillii and Agathis dammara, was compared. After 28
days of salt stress, the salt damage of the four species was statistically analyzed, the related physiological
indicators were measured, and their salt tolerance was comprehensively evaluated by the membership function
method. The results showed that under 500 mmol/L NaCl stress for 28 days, the salt damage rate of the four
species was all 100%; the salt damage index was in the order of Araucaria cunninghamii>Agathis dammara>
Araucaria heterophylla>A. bidwillii; the chlorophyll content, F./F,, q, and K'/Na" of the four species were
significantly lower than those of the control; the soluble sugar content was significantly higher than that of the
control; the proline content of 4. bidwillii was significantly lower than that of the control, while that of the other
three species was significantly higher than that of the control; the POD activity in the leaves of 4. cunninghamii
and A. heterophylla significantly increased, while that of the other two species did not change significantly; the
MDA content and SOD activity in the leaves of the four plants did not change significantly. Based on the
comprehensive evaluation of 11 salt tolerance indicators, the salt tolerance of the four speciess was in the order of
A. heterophylla > Agathis dammara > Araucaria bidwillii > A. cunninghamii.

Key words: Arauceraceae; Photosynthetic characteristics; Physiological index; Salt tolerance evaluation
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BRI A 25 0 R T P
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1.1 #8

RN 2022 5 7 A RCHHREF I H KRR
(Araucaria cunninghamii)~ 5" A% (4. hetero-
phyllay KM EFFER(A. bidwillit)F1 U1 5442 (Agathis
dammara) 1 a "ESLAETE, Fhr352R B 1T e AoAs
Yol o BRE6 H EhR H I 25 S A R R PR A =) 2R
7= 1 NaCl (74l KB VS FRCRH L AR 03 2
YT REA PR A A 4E 77K Hoagland & 77 b HANFE 51
1.2 5

FERT IR 7T 2R _E P A 500 mmol/L (#) NaCl
AT S a5 . IR N AR &= kT,
FeHECA 42~45 pmol/(m?*ss), HE 25 'C~28 C. 2023
SE 7 H o R EL 4 FREA 40, fEK R AR B A 172
Hoagland B =2 1H 1 AN H et T Ehria b e . $k

MK —RL B T & 21 1/2 Hoagland &
FEW KRS, WG E 0 IR, CK)FI 500 mmol/L
NaCl 43, &4FE® 3 NER, FNER 20 .
LSRRI R, R RSN S TR, ARFR T =
R ER R AR o B R B e — IR IR
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4 FIAEPIA T S iE Ab 3 28 d, Gil AN H 3E
SRR, PR EVEIRECRI R E . AR
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YT F S FARMEE N 0 G, AR R WAL A 2R
FRER 1, DT 25%M K E 2 0, 25%~50%
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FET . EhERE(%)=3(3h FE P < % K 3 FE R/
GRER R B S HRE)*100%; ThEFR(%)=HDILh
FRERIFE B 100%.

TG FRIY 5 MRAE IR, SRR REEFH S E 105 C
MAE AT 30 min, #5480 CHE 24 h BIHHE, K5
MR E, MRS KE. A KE%)=(ff E—
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1.4 BTEEMAEBERIRHNE

RIGEE 28 RoMG LI HCH , FH 2l K PROE G 3
K, HWOKAE TR Ky, BB S b
MR, BYECAEET Al Ky Na™fl Cl B & &
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Fig. 1 Effect of salt stress on above-ground growth of the 4 Arauceraceae species

2 SERA MY

2.1 M TEYEEE RN F R

4 PEA) A 5, foc i HH AR B IS RS ]
KR EMEIR AR BRI 5 3 R ILFEAZL)
ER IS FEIG, Brifoe. E; Shphacs
4 R KM E MR e im B A s hbh
8 5 RKM BRI A RO s S
B T R R A BB 5% S O R

4 TR ) R b A0 JS B AR B LR T,
CK ¥imttifsg, KR, LM 7d, HIKEERS

KIS T
A. bidwillii Agathis dammara



654 HH T A 27

33 %

T0% AR AR S T i R B R B EEAS 10% M FE bR
JeHT R K FEFERS 20% MIAE AR B /D 308,
SO R DLFEAZ T0% AR HRoEr T R A
30%MIRE R B R R . AbFE 14 d, B IKFETERS
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PR A KR . 403 7d, 4 RO R EH
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Fig. 2 Effect of salt stress on root growth of the 4 Arauceraceae species
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Table 1 Salt damage rate and salt damage index of 4 Arauceraceae species

ety h#ER Salt damage rate /% hEFREL Salt damage index /%
Species 7d 14d 21d 28d 7d 14d 21d 28d
H KFIFEYS Araucaria cunninghamii 70 100 100 100 17.5 57.5 95 100
S EVEAS A. heterophylla 10 60 100 100 2.5 20.0 65 85
KH-m A4S A. bidwillii 20 80 100 100 5.0 30.0 55 65
W 5e42 Agathis dammara 70 100 100 100 27.5 67.5 85 95

HETRECR NN T RE RS> I e A2 >0 fg s>
R FEVEAZ o 45 Kol m T i 56 Ve 2
2.2 M ESEY L E K IR R R

M2 W I, AP 28 d 5 4 FiEY) CK RIRE &
ZHIH PTG, TR 2 R OK B T bk
w AR, SR HR R A E S CK
SRR

FEXS 5 7K ) AR A S AL 32 6 A8 I Y B

2 AR 4 B RS B4R KR bR AR

SR, e 2 AR PR O 43 (R e 3 AR 3
FH, W FEEAKEE TR, #$hhiE28d)5, 4
RV AR &K B L CK B3N & K
FEIEA 17.53%, S FEESRE 21.91%, Kt
M2 19.65%, N2 18.09%. AN &K E
BB, LM VRS . 4 RS AR
IKEPEIEIAK, X5 AN HER, EkA
TOKEAREAH XK.

Table 2 Effects of salt stress on seedling growth indexes of the 4 Arauceraceae plants

FRE R (mm)

MR (mm) HXFEKE /%

frﬁfl@ Increment of plant height Increment of stem diameter Relative water content
Species cK NaCl cK NaCl cK NaCl
B IKFIVFEAS Araucaria cunninghamii 2.94+1.69a —4.97+1.86b 0.50+0.17a —0.19+0.14b 78.67+3.00a 64.90+3.41b
SRS A heterophylla 1.97+0.86a ~0.51%0.38b 0.360.06a ~0.05+0.04b 72.07+1.06a 56.25+1.65b
KWEEEEAS A. bidwillii 5.29+1.10a -5.07+2.79b 0.35+0.07a ~0.0420.08b 85.51+1.64a 68.71£2.45b
N F54% Agathis dammara 3.26+0.63a —2.40+1.35b 0.21+0.06a ~0.010.06b 72.35+2.22a 59.34+1.35b

ot J5 AN Rl RER 7R 22 5 35 (P<0.05). CK: XTRE. T [H

Data followed different letters indicate significant differences at 0.05 level. CK: Control. The same below

2.3 HhHEXEYH SRR S BRI ar
M3 EIL, N 4 MEEERRE YR A
ZE, BEKEELS CK HELEZE TR T 23.6%

C— CK == Na(Cl

)
Sh, A3 MINE CK EREXES, WHIH KA w30 T 1
RAH MG A U - N b
2.4 HENARHEYIHA TSR £z
Fu/Ew A6 80 RGE 1L (PS IR AR, B £ 05 T2
W i te, R Fu/F, FHIRRER R ° 1

B JE G RELAR I A AR R, i SR SR A A R
ST Fy/Fo (AL . I 4 7T, 4 Fi o
WIAE th Wria 5 Fo/F, 2L CK &2 TR, UM A %) Species

HECA ™ B e . o, SR EAS I B
WK, 18 43.76%; HICN KM FERZ(33.86%) H
FCFITEAZ(20.19%) . 1 7E42(20.14%).

JA 7 SRR FH(qp) SR T HE & T
B, SLAEERS, Wil PSIT e &l ok, i

B3 SBNARS 4 RIS FHEIN SRR & BRI . Ac: 15 IRTHVER:
Ah: FEMEFAZ; Ab: KBRS, Agd: W5Eks. T

Fig. 3 Effect of salt stress on chlorophyll content of 4 Arauceraceae species.
Ac: Araucaria cunninghamii; Ah: A. heterophylla; Ab: A. bidwillii; Agd:

Agathis dammara. The same below
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1.0 — CK == NaCl 0.8+ 0.5+
a a a
08l — a a a 06 04k . a
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£ 0.6 b 03f b
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=04 b 02F b :
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0.2 02 0.1+
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Fig. 4 Effect of salt stress on photosynthetic fluorescence parameters of 4 Arauceraceae species
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MK NPQ 5 CK A H Z# Z 74, HAR 3
I CK W3 F R . Y10 NPQ 21k 5 i fiif
M Z PR RIEARLEXT N, FUIAGETE AT
M SR febs, (HE T LR Fo/Fn 5 qp
1IAEAL o
2.5 AT Y K /Na" FBE AT R 5

K'/Na' & J AR AT ER4F 1) R 748 5, K'/Na"
7o v U A A A R B PE R KL #R B Na 1 RE otk

)
S

30 = CK == NaCl

a
a
a a
b b

M i

[}

=]
%
S

D
=}

RPN i
Soluble sugar content (mg/g)

Bl EL
Ratio of K'/Na
=
s

58]
S

o

o, MHERVEHRGR. B S L, EhE S 4 FRE
Y B ) KY/Na B b CKO 3 A, Hd, &K
B VEAZ [ R B K (93.22%), SR VR AZ HO BRI 7k
2.(90.23%), KRR 89.50%, U 7ts
(1 B N 86.75%

ERIE T 4 FOREDI R R RS R T
., BHERKEESS CK ML EREZ R, HA
3 PRI ER R o, KRR IR K, 1A
158.57%; DIFEAZIRZ.(99.83%); M HEAZ I i N
80.38%. hIMEEER KM FFEAZAL, AR 3 FiED)
M AR S =R E & T CK. i iE i
K& RS, ik 5 113.65%; HIRAH K
FAVERZ(2 753.42%); VISR IR N 917.92%. A
TEVERE . B SRR O, Ul B ) B B
i

3
=)
=1

b
Ac Ah Ab  Agd Ac
4 Species

s hippiaxt 4 g2 RHE Y K/Na RIBE AT 15200

FH4Y) Species

a cy
= & 600 a
«E .
a &£ 400
b a I3
E2
b b 5 200 a . a
a ol b ’—I—I—E ﬂ
Ah Ab Agd Ac Ah Ab Agd

%) Species

Fig. 5 Effect of salt stress on K'/Na" and osmoregulatory substances in 4 Araucariaceae species
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fif R VE AT 25 G VR, AR AR 3. H IR AL,
SN PE Y 7N N T PE Y N1 G A 05 9 AT e
PEAME CF31E) 551 4 0.263.0.618.0.533 Fl1 0.554,
AT AEER AT, 4 PRI £R R AR R SR
FEAZ> DL5EAZ> K R RS> 1 IR TEAS
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Fig. 6 Effect of salt stress on physiological indexes of 4 Arauceraceae species

3 4 B VEASBHE Y Sh P H A SR BE S5 PR

Table 3 Comprehensive evaluation on salt tolerance of the 4 Araucariaceae plants

EELAN H IRF S SRS NGNS 7 Mzets
Index Araucaria cunninghamii A. heterophylla A. bidwillii Agathis dammara

hFEFREL Salt damage index 0 0.429 1 0.143
AT E 7K & Relative water content 1 0 0.518 0.893
42 2 & Chlorophyll content 0 0.700 1 0.780
FE L K/Na" 0 0.463 0.575 1
BRI FofF 0.002 1 0.581 0
JAERE R FRH qp 0 0.052 0.217 1
AT YA KE4 & Soluble sugar content 0 0.428 1 0.571
Jili%#% 2 & Proline content 0.544 1 0 0.190
MDA 0.252 1 0 0.764
POD 1 0.724 0 0.754
SOD 0.095 1 0.969 0
)@ E 74514 Membership mean 0.263 0.618 0.533 0.554
/¥ Rank 4 1 3 2

3 SRR

I R Y AR R B B EERE R
Z—, ATLASEUEYA KRGS PR S Ak
SET. BRI TR A 0 Z A B AR R,
K SeEVEM . BERAYIFA I E 232 2
ATEIRR R BT P 2 B A R A A £
T AL R RIS, o A H 2 R DR A AR O B 2R
A, WA TR RN,

TR E R AE T, AR AR AR UK T L B
—o EhPIELIHEDE & CR A R SR

i, R FEOCREM SRR R, T R
UL IRE R, A AR RN
R 5 3R 9 06 2 B AT o3 B BE NS S B 08 2% A T
YA R HEREY . F/F, s &R
HUREIR IR S BE I E el 2 R BN K B KR, 5
JeE VR332 AR A, AETRZ I PS 1 ALBER
HEE MBI A8 F/F BRSS9 EY0E SHLAR
Wit eRERE I PTREA FH IR, S SB0CERET
B, RAESHIHINY, Fy/Fy BEIREOC I SR ik 2
B F47 T ™ B o qp WSk 1 PS TT S L RSO
REA T2 AR I 8, qp FRIERR, 15
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