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Abstract; [Objective] This study investigated salt resistance of different P. mume varieties to provide
theoretical basis for promoting the application of P. mume in saline soil. [Method) One-year-old own-root-
ed seedlings of P. mume Xiangxue Gongfen,Fenghou,and Meiren were tested for 35 d under salt stresses
of 0 (control),3,6,9,12,and 15 g/kg. The salt injury index,salt injury rate,and form,growth and physiol-
ogy indicators of leaves were observed to investigate the morphological and physiological responses to salt
stress. Principal component analysis and membership function method were used to comprehensively evalu-
ated the slat tolerance. [Result] (1) With the increase of soil NaCl content, the salt injury index and salt

injury rate of three P. mume varieties gradually increased,while the increments of leaf length,leaf width,
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stem length,and new shoots length decreased. (2) Compare with the control, the relative conductivity, con-

tents of free protein, soluble sugar and soluble protein content, and SOD and POD activities increased,

while leaf tissue moisture decreased. With the increase of soil NaCl content, MDA content of Xiangxue

Gongfen increased firstly and then decreased. MDA contents of Fenghou and Meiren increased firstly and

then decreased and increased in the end. (3) The overall salt tolerance was in the order of Xiangxue Gong-

fen>>Fenghou™>Meiren. [Conclusion] There were differences in salt resistance among three P. mume vari-

eties. The salt tolerance thresholds of Xiangxue Gongfen,Fenghou,and Meiren were in the decreasing order

of 6.96,6.53,and 6. 09. The overall salt tolerance was in the order of Xiangxue Gongfen™>Fenghou™>Mei-

ren.
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Table 1 Soil salinity gradient of the experiment

Ija(,:lkﬁ.—;)/ JinA NaCl fitg /g The quality of NaCl 7.5 kg i B
concentration The first day The second day The third day The forth day The fifth day e

0(CK) 0.0

3 22.5 22.5

6 22.5 22.5 45.0

9 22.5 22.5 22.5 67.5

12 22.5 22.5 22.5 22.5 90.0

15 22.5 22.5 22.5 22.5 22.5 112.5
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Table 2 Salt injury indexes and salt injury rates of three Prunus mume varieties with NaCl treatments after 35 days

NaCl &4/ EhEFEH/ % Salt injury indexe EhEZ /% Salt injury rate
o
“ e FHEH 15 %0 FHE R i 0
concentration Xiangxue Gongfen Fenghou Meiren Xiangxue Gongfen Fenghou Meiren
CK 0.0 0.0 0.0 0.0 0.0 0.0
3 15.0 25.0 18.8 60.0 50.0 50.0
6 30.0 37.5 56.3 80. 0 100. 0 100. 0
9 80. 0 75.0 75.0 100. 0 100. 0 100. 0
12 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0
15 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0

£ 3 NaClBrBT 3 MBI Logistic BT A T ik B E

Table 3 The Logistic regression equation and salt tolerance domain values of three varieties of

Prunus mume

under NaCl stress

i i [ENEp ¥ EYEES 92 i L M/ (g« kg™ 1)
Varieties Regression equation Regression coefficient b Salt tolerance domain values
5B ¥y Xiangxue Gongfen y=178.333x—4.500 78.333 6.96
FJ& Fenghou y=170.833x+3.750 70. 833 6.53
# N Meiren y=68.750x+8. 125 68. 750 6.09

T 03 NaCl &b, y fUFER FE 8 Tl 3k B0 (46 46 F F8 80 50708 NaCl & 4t

Note:x represents the concentration of NaCl, y represents salt injury indexes. Salt tolerance domain values are the NaCl concentration with

50% salt injury indexes.
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Table 4 Effects of NaCl stress on growth indexes of three Prunus mume varieties
MK A4 K1 /em Leaf length increment M55 4 Kt /em Leafl width increment
aCl &5/ (g » 1 =y =
G cocenon FEED R % G R %
Gonglen Fenghou Meiren Gongfen Fenghou Meiren
0(CK) 0.2740.05 a 0.20+0.03 ab 0.26+0.03 a 0.217£0.03 a 0.20740.05 a 0.29740.04 a
3 0.2040.03 b 0.224+0.05 a 0.247+0.06 a 0.17%£0.04 ab 0.24740.06 a 0.26%40.03 ab
6 0.20£0.02 b 0.1740.02 ab 0.21£0.03 ab 0.1540.05 b 0.1340.02 b 0.2340.02 b
9 0.1040.02 ¢ 0.16£0.04 b 0.17£0.02 b 0.10=£0.01 be 0.1240.01 b 0.17+£0.05 ¢
12 0.03740.01 d 0.10+0.02 ¢ 0.087+0.03 ¢ 0.05%+0.02 cd 0.11£0.01 ¢ 0.0940.02 d
15 0.02740.00 d 0.04=+0.00d 0.047+0.00 ¢ 0.00=+0.00 d 0.047+0.00 ¢ 0.03%0.01 e
PR 42K /em Plant height increment WK JE A K E/cm Plant twig increment
2Cl & i . 1 =y
foriptte SCRE L R %A  wEER CER 0
Gongfen Fenghou Meiren Xiangxue Gongfen Fenghou Meiren
0(CK) 33.2+1.5a 32.9+2.1a 36.442.6 a 8.4+1.2a 1.84+0.5 a 8.5+0.8a
3 11.6+1.1 b 22.310.6 b 38.64+1.5a 6.4+0.9 b 1.740.2 ab 10.1+1.1b
6 3.1£0.3 cd 14.3Ef1.4 ¢ 14.1£0.6 b 5.84+0.3b 1.240.4 be 5.7+0.2 ¢
9 4.540.6 ¢ 13.0£1.5 ¢ 8.040.5 ¢ 5.340.5 be 1.0£0.1¢ 3.7£0.4d
12 2.84+0.4 d 7.34+0.4d 4.0+0.5d 4.34+0.3 ¢ 0.94+0.3 ¢ 4,1+0.3d
15 2.0+0.34d 5.5+0.5d 2.8+0.3d 0.7£0.1d 0.9£0.0 ¢ 2.4+0.2 e

TE B P B AR R 227 . RSB JE AN /NS TR 3R R A [ Ak B 2 () 22 S 3 (P<<0. 05) . 3R 5[],

Note: The data are “average= standard error”. Different lowercase letters in column stand for significant difference (P<Z0. 05). The same

for Table 5.
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Table 5 Effects of NaCl stress on physiological indexes of three Prunus mume varieties
NaCl % &/ I H 8k &/ % Leaf water content XL § 24/ % Relative conductivity
(gekg oy = W
NaCl T +IR %A S +R EA
. Xiangxue . Xiangxue .
concentration Gongfen Fenghou Meiren Gonglen Fenghou Meiren
CK 75.55+1.66 a 75.06+£1.45 a 73.32+3.76 a 16.81+1.46 ¢ 16.08+5.43 b 60.834+3.80 b
3 73.47+1.37 ab 74.2441.41 a 71.30+2.41 ab 25.73+14.66 be 43.79418.12 ab 64.57+8.85 b
6 69.4444.47 be 70.6443.33 ab 69.35+1.40 abc 46.27424.08 ab 74.11430.17 a 63.70+8.58 b
9 70.0643. 45 be 68.56+4.05b 68.60+2.31 be 55.00427.64 a 74,06+35.26 a 82.73+12.36 a
12 67.954+3.81 ¢ 66.44+4.96 be 66.64+3.57 ¢ 65.07427.41 a 77.80434.95 a 82.93413.48 a
15 67.18+5.88 ¢ 61.15+9.82 ¢ 66.40+5.94 ¢ 58.53+32.82 a 75.90444,04 a 85.22415.59 a
NaCl & £/ MDA/ (mmol + g~ 1) B =R/ (pg » g 1) Free protein
(g+keg™ M) o REEYERT
NaCl T i %A Il R £
. langxue . . Xiangxue N .
concentration Gongfen Fenghou Meiren Gongfen Fenghou Meiren
CK 11.99+1.47 ab 7.324+0.89 b 17.174+2.77 b 27.3649.18 ¢ 25.84+11.40 ¢ 28.75+3.79 b
3 17.70+8.29 a 11.38+3.57 ab 24.2947.32 a 41.51416.58 ¢ 122.174209.16 bc  45.56+19.05 b
6 16.57+9.03 a 13.13+5.32 a 22.5244.08 ab 488.93+605.13 be  233.81+269.44 be  61.23+24.34 b
9 13.46+6.70 ab 10.20+£3.79 ab 23.23+£7.71 ab 464.98+298.78 be 336.144215.53 be  56.51427.13 b
12 8.61+1.52b 10.87+3.50 ab 23.4945.40 ab 892.63+655.83 ab 476.67+297.86 ab 158.15+82.03 b
15 8.32+1.65b 11.414+3.75 ab 25.5246.50 a 1661.58+1208.77 a 770.55+614.17 a  444.44+302.68 a
NaCl % &/ nfEEERE/(mg « g 1) Soluble sugar T PEE A/ (mg » g 1) Soluble protein
(g- kg D) = =P
NaCl T R %A aunh R £A
. Xiangxue . Xiangxue .
concentration Gonglen Fenghou Meiren Gonglen Fenghou Meiren
CK 16.97+1.28 ¢ 8.66+0.47 b 16.84+0.84 ¢ 1.3440.21 b 1.2940.15 ¢ 1.6740.18 ¢
3 20.75£2. 35 be 10.54+1.60 ab 19.07+3.54 be 1.63+0.06 b 1.34+0.23 ¢ 2.054+0. 21 be
6 23.0244.23 ab 11.13+£2.67 ab 19.82+3. 40 be 2.67%£1.03 a 1.854+0.55 be 2.23+0.37 ab
9 20.244+3.96 be 12.42+2.40 a 19.72+2.75 be 2.25+0.55 ab 2.08+0.54 abc 2.07+0. 27 abe
12 22.4244.85 ab 12.92+3.67 a 12.38+3.30 ab 2.84+1.25a 2.52+1.25 ab 2.40%+0. 34 ab
15 26.49+5.50 a 13.04+3.42 a 25.25+6.00 a 3.15£0.92 a 2.81£0.90 a 2.50+0.57 a
NaCl /ﬁ\ﬁ/ POD/(U « g+« min 1) SOD/(U g 1)
(g kg™ E FET -
NaCl Xia:r'lg:)’(ue G i}\ Xi;‘lg‘:’(ue +a f)\
concentration Gongfen Fenghou Meiren Gongfen Fenghou Meiren
CK 1114,58%+350.12 b 684.03+67.46 ¢ 943.06+324.23 d 140.69+10. 36 ¢ 128.33+11.76 b 145.30+9.69 a
3 2 643.06£517.13 a 1 152.784345.70 be 1836.81+489.30 ¢ 159.00£34. 39 be 163.65+25.66 b 184.94+48.21 a
6 3382.64+1291.52 a 1809.72+732.26 ab 2 115.97£578. 14 be 206.34446.11 ab 112.91£45.58 b 218.08+72.67 a
9 2902,504525.51 a 2181.67+1130.24a 2 050.004213.03 be 179.95+33.61 be 133.21+51.68 b 151.24+44.12 a
12 3 264.1742024.10 a 1572.50+944, 78 ab 2 644.17£632.71 ab 242.69£75.85 a 177.38469.67 ab 168.23+98.03 a
15 4 062.50+1388.97 a 1682.29+641.23 ab 2 853.13£750.79 a 206. 5047, 26 ab 238.95+103.01 a 161.64+122.77 a
2.2 3N EEmAMREEENSmSITEMN VA . DR R 2% 38 R 9 1 3 R BT Person A 2%
2.2.1 MY GAERA ARG L RAHKA X P BT » 45 R (R DRI, & 48 bR Z [ A7 76 A [A] 78
Mo THEARE] 3 MRS R A4 DN ARKAEAR T S A S L H A A 8 A R) B A G 1 B s B I 2 R

AN A LS B A T R R B 6
RERG PRI L T 4% PRI AR B 5 BT AN [R] L O T 42
T PP 4 0 1 R e X A% B I0UER A AT 25 o A

T £ A A%

e KPR WY DL 45 b e B A T 54 15 B & AR
TEE™,
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Table 6 Salt tolerance coefficient of growth indexes and physiological indexes of three Prunus mume varieties

dh il Variety 1 2 3 4 5 6 7 8 9 10 11 12

.
ﬁzlé*ﬁ . 0.41 0.45 0. 14 0. 54 0.92 0. 34 0.93 1.41 2.92 0. 04 1. 33 1. 87
Xiangxue Gongfen
F)a . ,

0. 86 0. 80 0. 38 0.63 0.91 0.23 0. 64 1. 29 2.46 0.07 1. 39 1. 64

Fenghou
BN - - . B

. 0.57 0. 54 0. 37 0.62 0.93 0. 80 0.72 1.22 2.44 0.19 1. 25 1. 34
Meiren

L R AR 2. PSR AE R i 3. MR A i s 4L AR B AR K 5 5. M AU K i 5 6. AT L § %5 7. MDA 8. SOD; 9. POD; 10. Jiff
B R 1L ATIA R 12 A E N . TRR.

Note:1. Leaf length increment;2. Leaf width increment;3. Plant height increment;4. Plant twig increment;5. Leal water content;6. Relative

conductivity; 7. Malonic dialdehyde;8. Superoxide dismutase; 9. Peroxidase; 10. Free protein; 11. Soluble sugar;12. Soluble protein.

The same below.

R7T BEHEERERMEBERNEXREER
Table 7 Correlation coefficient matrix of growth indexes and physiological indexs of Prunus mume seedling

I}iﬁ( 1 2 3 4 5 6 7 8 9 10 11 12

1 1

2 0.958* * 1

3 0.724 0.701 1

4 0.271 0.121 0.314 1

5 0.220 0.078 0.039 0.214 1

6 —0.157 —0. 255 0.012 0.135 0. 388 1

7 —0.286  —0.287  —0.664  —0.062 0.593 0.324 1

8 —0.576 —0.635 —0.769* 0.214 —0.203 —0.058 0. 366 1

9 —0.542 —0.503 —0.619 —0. 680 —0.484 —0. 085 0.001 0.455 1

10 0.207 0.259 0.328 —0.135 0.323 0.731* 0.223 —0.514 —0. 246 1

1 0.331 0. 400 0.657 0.409  —0.348  —0.426  —0.664  —0.406  —0.584  —0.211 1

12 —0.718* —0.682  —0.551 —0.361 —0.491 —0.400  —0.132 0.583 0.736* —0.604  —0.189 1

oo RIORAE 0. 0T WMD) K btk 35 A 5 5 x IRAE 0. 05 OB 7K | ok 3 A0 5%

Note .
2.2.2 HBRANBGAEARFAEERTFEIRS SN K
fE3R 3 AN HEAE S FD 12 DR AR AT 6 R AL o (HIEAT
TS BT AT AR B A 1 AR 2 N SRR
7 BRI S sk R L A5 R LR 8. ik 8 T, &
By 1R AT 2 1 TR R 4 B 59. 5812 I
40.419% , H B FUTTHR R L 5] 10020, BLHH 12 4~
TiUHE B m] f3X 2 A A LM ST R 25 A FR AR AR B IR AR

% % represents significant correlation at the level of 0. 01 (bilateraD).

% represents significant correlation at the level of 0. 05 (bilateral)

FT R 12 IR R 100% M5 A&, bRk
K& RS R 4 K MDA, SOD, POD F1 7] 1% %
BEE SR TS 1A 5 A4 X E I AE 0.9
DL b AT AR R D7 A AR T R M 19 32 2448 b 5 it 1
KRR MRS S AR AT 2 TP R R 4
XHETE 0.9 LA E AT AE Ry PF 28 Mg A6 Tt 3 P 00 Y 2 45
B o

RS ETERSAMHBEESHERARNBRTHME

Table 8 ILoad weights and coefficients of comprehensive indexes of Prunus mume based on principal component analysis
F A 1 BAEL Load weight TRk %
Principal Contri-
component 1 2 3 4 5 6 7 8 9 10 11 12 bution
1 0.665 0.581 0.982 0.968 0.153 —0.475 —0.911 0.976 0.993 —0.763 0.234 0.902 59.581
2 —0. 746 —0.814 0.189 0.253 —0.988 —0. 880 —0.412 0.217 —0.117 —0. 647 0.972 0.431 40.419
. > z . a6 [N o 2
2.2.3 3AMLZAGEEEASEN HHE NaCl  (HERAE MR B FHIRK N BT H = > FF>E N,

Bl 3 ANAEEAE b AP A ZE A R AR AE CTGm) (SR8 bR
BUE w(X)OFZEGIFNE D A5 R IR 9. MRIEER 9
R D XT3 AL & Bk E AT i £R B8 0 HEE L AT

ARG AR R AR BOM AR T AR 3 A Mg AE i
PR HEY S5 R — 2
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Table 9 Comprehensive evaluation on salt tolerance of three Prunus mume varieties

Viiiy CI(D) CI (2) u(l) u (2) D[illﬁue }gﬁqiﬁ

L . o . / B .

Xiigxue Gongfen 6.569 5 0.063 2 3.915 4 0.025 5 3.889 9 1

ffﬁ 6.719 6 —0.422 0 4.004 9 —0.170 5 3.834 4 2

enghou

ﬁeji\ren 5.7325 —0.908 6 3.416 6 —0.367 1 3.049 5 3
5 BB M. AT e 5 & & i NaCl k38 Bl H 4 i B sE T,

> @ "
S8 MDA 43 fi A k500 3 ANHEE S bR, 8 A

3.1 NaCl BB T #51E 4h & 4 K< 36 #R AY M Rz SOD 3§ Bt 2% NaCl 8 2% B 0 7+ & 6 B 2 A5 4k

Ak 0 A A Y 7E R 38 i 3 R A 3 1 AL
JE A A K . ARBFTE 3 A AE R i
I TE Bk R R AR B AR K i SR B 4 NaCl
SR T ML (AR E R (3 g/kg) NaCl ik #
T JE A R 5 AR A R T IR 3 PR R
B BE AR K R T BR L T 3 g/kg NaCl 4k
BN W) A AT — 5 A AR T 5 150 B 3 26 i ) R I
b bl 38 PR BT B — 5 38 B AR ) L X 5 AT BT
FEER 30 X 5 Al A6 BT A K B AR K i Y R e 45 R —
. HEEE NaCl &80 TR .3 AR 5 A & A4 K
T M UL B 25 NaCl bl 101 5 FF A4 3% KL 4
WA K Z 3 T 30 NaCl e 45 5 7 R kAN 1 1
ERURIET R, 48 NaCl 2 88 A 1k
ZORBET T Rl
3.2 NaCl firi8 T #5 1E 4h 8 4 22 45 45 B i iz

W it 7 52 30 A B AR Ak 2 0 TR R AR
S AN Z 5 R B s B R A
PR IR . ARBFTE 3 AL 5 R R 4l 2
TR BE  NaCl Pp 0 5 32 i 34 Jin i 2 7~ [
X5\ b R A I SR B AR s 5 0 R A
Fo L FEAI S i (3~9 g/kg) NaCl Jih38 T 3 A Hg 48 i
T R 20 20 55 K i A AR AR X 2248, 76 & i (12~ 15
g/kg)NaCl it T 3 AL S A ik i 805 K
B35 R B 3 DR O 40 A S ER B R A vk B o
o T8 3 1 K 70 F O BE B AR i 4 i vh A% L 1
AN M R K o BRI O e a8 T A AR N R
KA 2RI REAR . AR, 5 X B G, 3 AN Mg AE
Fofr it R XoF PR SRR T R 8 S 2 T X SRR
SLHET AU W A A R — B Ul I 3R b 3a s
FHLE AN AT G R 0 1 A K v R . S
HEAH HE . 3 MM AE 5L A MDA &% 5 78 NaCl [ 38 J5 8
PR b T FA, 3% W 0T RS 37 450 R 8 4 n oK L 3 5 i
AR BAE e RS R —BGHE S
¥y MDA & 815 12~15 g/kg NaCl Jihi8 THA T

(P>>0.05), FF &k MIFEE SOD if H H 7 15
g/kg NaCl £b#F 5 X} B £ 55 5 2 (P<<0. 05) ;11 =
& POD i ¥4 NaCl i if J5 Sk b 20 K, it
HHAE XA ) B 3R e OR3P FE &2 33 # v POD 5 SOD
FALGE EFAEM . 3 A Mg 48 & Bl il 25 I 20 L T i
PERE A PR O & = B A 13 NaCl & &1 Tt
R AR R TR S U B AR R P R A AR N 1
3 i 3 8 1 700 X Ae P 1R A A A 20 6 ik 38 X5 A )
55
3.3 3B mMim i EEEEN

PEAN FE P Bt M 1) 2B KR L A B A AR 38 A A
AR Z  HA& TR A — & B A P f &
PE R OB 25 A8 PR 25 5 R 275 20 BT AR Tf 6 P T8
A B AHIETE R T 32 A3 43 B v SR R ek R A
AT R 3 Mg AR R R AT 2R A TR
iR, bR AR KRBT K B A K i MDA
SOD.POD . Al M8 [ & &t w15 S P Mg A6 it 4k 1
() B AR R 4 40 B KR A ] R B T AR
R VEE M A6 T 8 Pk 0 U B AR B 5 3 A Mg AE i i ifst R
RESMNIRBFN KK AEEEM >FRE>RAN. X
ML 25 0 F5 B 3 R 15 3 1 45 R — 2

A EEERFEE EAYREAE —ER
it £k M o LR R B 43 9l R 6. 96,6, 53,6. 09 g/kg,
RIS [v) o AR A 5 o 22 () T R PR AR — R 22 5
X A A AR 1) R 35 A3 A AT A A Dy e T R R T
WHE . HAXKMNUETER . FE.RZAN 1T H44
MR AL - B 25 5 4= B 5 T 58 T L1 6 L)
FE J5 SR W58, B 1 — 2 O 0 T 22 A A o Bl R A9
Rk LAGH e 38 A $h i X A9 25 A bk i 0B M (e
5 A AL A

[ £ % 3k ]
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