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Abstract: To investigate the salt tolerance of wild Annual bluegrass (Poa annua L. ) germplasm resources in
Northwest China, ten wild populations collected from Lanzhou (LZ), Jiuquan (JQ), Maiji (MJ), Zhangye
(ZY) , Huangzhong (HZ), Wuwei (WW) , Baiyin (BY) , Jinchang (JC), Xihe (XH), and Zhouqu (ZQ)
were used as experimental materials. A pot experiment was conducted to investigate the effects of different soil
salinity levels (0.2%, 0.5%, 0.8%, and 1. 1%) on plant growth, cell membrane system, and osmotic adjust-
ment system of P. annua, and to comprehensively evaluate their salt tolerance. The results showed that with
increasing salt stress, plant height, leaf length, leaf width, and potassium and calcium ion contents of the ten
germplasms decreased gradually, whereas relative electrical conductivity, malondialdehyde content, free pro-
line content, soluble sugar content, and sodium ion content increased. The overall salt tolerance of the germ-
plasms was ranked as LZ>JQ>BY>JC>ZY>WW>HZ>7ZQ>XH>MJ. At a soil salinity level of 0. 8%,
thel.Z and JQ exhibited lower salt injury than the others, indicating stronger salt tolerance, and suggesting their
potential for cultivation in saline soils of Northwest China.
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Table 1 Materials for test
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Code Material name Sampling place Longitude  Latitude  Altitude/m Habitat
Lz — AR RBR(ZZID HON 22T 27 X 103°42'E  36°52'N 1543 LAty
Poa annua 1..(Lanzhou) Anning District, Lanzhou City, Gansu Province Green belt
MJ — A R BOR (EZRD Hf Ik T 22 ARIX 105°85'E  34°57'N 1124 iUl
P. annua L..(Maiji) Maiji District, Tianshui City, Gansu Province Roadside
AY — AR LR GBI HO sk A T H N X 100°09'E  38°36'N 1478 30
P. annua 1..(Zhangye) Ganzhou District, Zhangye City, Gansu Province Roadside
1Q — AR RBOR G 0 HA I ST A X 98°50'E  39°71'N 1853 2~
P. annua 1..(Jiuquan) Suzhou District, Jiuquan City, Gansu Province Garden
HZ AR R OR QR D T RE VY 7T H X 101°78'E  36°51'N 2677 il
P. annua L..(Huangzhong)  Huangzhong District, Xining City, Qinghai Province Roadside
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P. annua L.CWuwel) Liangzhou District, Wuwei City, Gansu Province Garden
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P. annua 1..(Baiyin) Baiyin District, Baiyin City, Gansu Province Garden
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P. annua 1..(Jinchang) Jinchuan District, Jinchang City, Gansu Province Garden
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P. annua 1..(Xihe) Xihe County, Longnan City, Gansu Province Farmland
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P. annua 1..(Zhouqu) Zhouqu County, Gannan Prefecture, Gansu Province Roadside
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Table 2 The salt damage grade of the next year of Poa annua L. was treated with different salt concentrations

5 FESF Y Salt hazard grade/grade

44 & b B Soil salt content/ %

LZ IC Y wWw HZ BY 7Q IQ MJ XH
0.2(CK) 0 0 0 0 0 0 0 0 0 0
0.5(T ) 1 1 1 1 1 1 1 1 2 2
0.8(T, 2 3 3 3 3 3 3 2 3 3
1.1CT 3 3 3 3 3 3 3 3 3

T CK, Ty, T Ty 40 3R L& Eh B0 0.2%6,0.5%,0. 8% A1 1. 1% i4b#E . R A
Note: CK, T;, T,, and T, denote treatments with soil salinity contents of 0. 2%, 0. 5%, 0.8%, and 1. 1%, respectively. The same as below
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Fig. 1 Effect of salt stress on germplasm growth of P. annua 1. accessions
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Fig. 2 The effect of salt stress on the plant height of Poa annua L.
TE AN )N 5 B 7 [l — A4 REAS [ b B (0] 22 55 80 2, S ] OR 5 B3 7s (] — Ak B S ] B R i) 22 53¢ J2 35 (P<<0. 05) o« CK, Ty, T, F1 Ty 23 51
FoR BHEE R 0.220,0.5%,0. 8% R 1. 12 4B, R [A]
Note: Different lowercase letters indicate significant difference between different gradients of the same material, different uppercase letters under
the same treatment indicate significant differences between the 10 materials (P<<0.05). CK, T,, T,, and T, denote treatments with soil salinity

contents of 0. 2%, 0.5%, 0.8%, and 1. 1%, respectively. The same as below
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Fig.3 The effect of salt stress on the leaf length of Poa annua L.
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Fig. 4 Effect of salt stress on Leaf width of Poa annua L.
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Fig. 6 Effect of salt stress on malondialdehyde content in leaves of Poa annua 1.



%9 EIGERE

S 10 A — AR A LR R ST 5 VR 25 5 T A

3311

RN R A D
fib b

/N, R 114.61% ; JQ Fh
T ZQ A1 MJ F it (P<<0.05) , % JQ DL #h Y

iR BEERESALE.
2.3 HpBEN—FLEBRRRSEFRTURHZI
2.3.1 #Hriast—F A& F IR R HFB N RRA

209 Hm HE TR EEE SRS, 10
AP B AR & R R W s . T4
R LZ A IQF 5 CKAH .3 7} 55 (P<<0. 05),

350

3a

300 ARCa AR
ABCa

ABCa

[N

(%3

(=
T

Ab

Ab

(3]

[

(<]
T

ey IRV
Free proline/(ng-g'FW)
>
=

>
o

V77

BCbR

S
| HE

= 70 7 &

~

Z C W

—

Y

&7

ABCa

HZ

LT ol 3 % W B A, K 165. 70 %, JC o G 388 i e /0N,
18.50% . T ALBRTT , v A 5T A9 i 25 i 2 IR 1% = 12
5 CK A F 2 2 T8 (P<<0. 05) , JQ F it 4 & % K,
y 551.8100, ZY 1§ Wi fe /I,y 170. 380, T, &b 3
TLOBRHZ A MIF N SRS T ER AR
FH AR MBS T ALY 22 5 35 (P<<0. 05) , #
BT CK,JQ W W & & 4 iR B K, 34 656. 72%0,1C
HWE /N, R 242, 3556 5 ZQ B T S I A R
F/NTF WW,JQ FI XH Fh 5 (P<<0. 05,

OCK ST, BT, BT

3

BCa ABa

Ab

ABa

BY

N 777 2
z >
< 0

J H

#E Material

HpEN—FERRRMHRFERERSENZ MW

Fig.7 The effect of salt stress on the content of free proline in the leaves of Poa annua L..
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Fig. 9 Effect of salt stress on the content of soluble protein in the leaves of Poa annua L.
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Fig. 10 Effects of salt stress on sodium ion content in leaves of Poa annua L.
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Fig. 11 Effects of salt stress on sodium ion content in root system of Poa annua L.
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Fig. 12 Effects of salt stress on potassium ion content in leaves of Poa annua L..
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Fig. 13 Effects of salt stress on potassium ion content in root system of Poa annua 1..
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Fig. 14 Effects of salt stress on calcium ion content in leaves of Poa annua L.
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Fig. 15 Effects of salt stress on calcium ion content in root system of Poa annua 1..
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Table 3 Principal component analysis of salt tolerance index of wild Poa annua L.
FEar 1 EW 2 ER I3 FE 4

AR Variable

Principal component 1

Principal component 2 Principal component 3

Principal component 4

Pk plant height 0.008 0.273 0.009 0.264
4 Leaf length 0.041 0.27 0.041 0.002
158 Leal width 0.064 0.259 0.026 —0.085
X L 5% Relative conductivity 0.04 —0.14 0.022 0.631
N % Malondialdehyde 0.113 —0.017 0.478 0.018
i B I &R Free proline 0.13 0.042 0.299 —0.181
] MBS Soluble sugar 0.089 —0.17 0.193 —0.406
] H A Soluble protein 0.085 —0.056 0.198 0.593
A48 % 1 Leaf sodium ions 0.13 —0.021 —0.249 —0.039
R HE F Root sodium ions 0.126 0.067 —0.299 0.101
I 82§ Leal potassium ions 0.138 0.02 —0.172 —0.072
R A E T Root potassium ions 0.103 —0.134 —0.398 —0.014
i 545 8 - Leaf calcium ions —0.133 —0.016 0.2 0.036
MR Z 5 2+ Root calcium ions —0.122 0.038 —0.247 0.051
FAF{H Eigenvalue 6.787 3.411 1.193 0.957
FiHk R Contribution rate/ % 48.479 24.365 8.522 6.836
Z3T5T#k R Cumulative contribution rate/ % 48.479 72.845 81.366 88.202
R4 —ELEBRARFERPERMHESEETEN

Table 4 Comprehensive evaluation of membership function and salt tolerance of 10 wild Poa annua L..

IR 35 )@ PR UE Subordinate function vaule ZEATEM R
Material H LL REC MDA SP LK RK LCa Comprehensive evaluate  Rank
LZ 1.00 0.91 0.49 0.43 0.51 0.56 0.54 1.00 0.68 1
JC 0.80 1.00 0.27 0.60 0.23 0.69 0.60 0.36 0.57 4
7Y 0.00 0.89 1.00 0.37 0.63 0.48 0.47 0.56 0.55 5
WwWw 0.23 0.23 1.00 0.90 0.84 0.54 0.53 0.00 0.53 6
HZ 0.17 0.31 0.21 0.60 0.65 0.62 0.68 0.20 0.43 7
BY 0.66 0.97 0.80 0.38 0.93 0.43 0.41 0.32 0.61 3
7ZQ 0.68 0.88 0.38 0.50 0.15 0.00 0.00 0.85 0.43 8
IQ 0.57 0.38 0.00 1.00 1.00 1.00 1.00 0.05 0.63 2
M 0.04 0.00 0.46 0.00 0.00 0.70 0.69 0.19 0.26 10
XH 0.19 0.48 0.48 0.64 0.09 0.26 0.24 0.32 0.34 9
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