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Abstract: In this study, we evaluated the salt tolerance of 15 germplasm lines of buffalo grass (Buchloe dactyloides)
using a soil culture method. These materials were obtained from places such as Texas and Nebraska in the USA.
The germplasm lines were cultivated under saline stress, which was imposed by irrigation with 600 mmol-L ' NaCl
solution. A total of 13 traits were measured and the data submitted to principal component and membership function
analyses. The 13 traits were: phenotypic characteristics (plant height and stem diameter) and physiological and
biochemical indexes [relative water content of leaves, peroxidase (POD) activity, superoxide dismutase activity,
contents of malondialdehyde (MDA) , proline, and osmotic adjustment substances, i. e., glucose, sucrose, and
starch, and activities of enzymes related to carbohydrate metabolism, i. e., a-amylase, -amylase, and total

amylase]. On univariate analysis of the traits separately, we detected significant differences in salt tolerance among
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the germplasm lines (P<C0.05). Principal component analysis found four principal components (PCs) with
eigenvalues greater than 1. PC1 (eigenvalue 3.835) was interpreted as reflecting growth and tolerance under salt
stress; PC2 (eigenvalue 2.623) reflected starch metabolism under salt stress; PC3 (eigenvalue 1.814) reflected
osmotic regulation capacity under salt stress; PC4 (eigenvalue 1.452) reflected carbohydrate metabolism and energy
supply under salt stress. Using a combination of principal component analysis and the membership function method,
we constructed a multivariate evaluation system for the assessment of the salt tolerance of B. dactyloides. Among
the tested materials, Bd324 and Bd769 showed higher multivariate scores, and their average membership function
(D) values were 0. 85 and 0. 75, respectively. Using stepwise regression to predict the D value from the original 13
variables, we obtained the following regression equation for evaluating the salt tolerance of B. dactyloides: D=
0.351+0.266X,—0.211X,—0. 191X,+0. 121X,40. 144X, +0. 093X,, where X, to X; correspond to MDA, starch
content, POD, total amylase activity, stem thickness, and relative water content of leaves, respectively. The
germplasm identified in this study as having superior salt tolerance traits will be useful for breeding new salt-tolerant
varieties of B. dactyloides. Our findings and collected germplasm also provide a theoretical basis and useful materials
for the ecological restoration of saline-alkali land.
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Fig. 1 Changes in plant height and stem diameter of seedlings of different B. dactyloides germplasm lines under salt stress

ns: P>>0.05; *: P<C0.05; **; P<C0.01. F[d] The same below.
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Fig. 2 Changes in leaf relative water content, peroxidase activity, superoxide dismutase activity and malondialdehyde content of

B. dactyloides seedlings under salt stress
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Fig. 3 Changes in proline, sucrose, glucose and starch contents of B. dactyloides seedlings under salt stress
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11,14 Ffn 15 %5 s ik mf $h M BL A 6. 7.8, 12 F1 13 rate (%) bution rate (%)
F(FEL), W& B AR Tnitial cigenvalues
LA 3 22 & PE 1 (D )/ B IR ZE &, 13 T 45 b1 1 3.835 29. 500 29. 500
B PR DR R B S B AR AT R 20 [ 4 B, ST e 2 2.623 20. 180 49.681
o | 97 & . D=0.35140.266X,—0. 211X,— 3 1.814 13.955 63. 636
0.191X,+0.121X,+0. 144X.4+0. 093X,, R’=0.992, 4 1.452 11.172 74.807
K i K (P<<0.001) . BRI LLE H, 1341 0 0. 981 7.546 82. 353
ERAEHR P AT 6455 BT B 2 4 AT S e, 3 6 0.750 5.768 88.121
H X~ X, 43 B & MDA JE K & & POD |5 UE B g I ! 0595 4210 92. 391
P 25 BRI R AR S K R R TS 0 10 R ’ 0949 T 96.966
TR TR F = 5 64 3 4 T M T , 3 56 [l 051 9 7 £ A ? 092 2 0900
TR JE S5 4 (92 5) L 45 3L 4 1 4% 7 4 25 M) £ Tl v 0008 0020 0o
08 1R B 78 94, 65% J DL L BT % O AR i 6 ! o he 0.8
145 b7 08 2 5 4 LA R T S A Y 13 . b0 b o
13 0.007 0.058 100. 000

A BRI o 6 4> BEAT 5, Al T U5 AR A B A
Toft o ¢ ERA 4 T R A P

HEIOF-J5 FZ A Extraction sums of squared loadings

1 3.835 29. 500 29. 500
3 itig 2 2.623 20. 180 49.681
- SR WA T T A 249 % A 2 AR G A E ARl T ’ bt 1995 03636
RO g I A T B R B B A 1 B : L Hr i
=3 FHETERE
Table 3 Factor loading matrix
PEAR F 43 Principal component
Trait 1 2 3 4
B & Plant height 0.528 0. 089 0.417 —0.178
ZE ML Stem diameter 0.761 —0.135 —0.234 0.400
I F A X 45 7K f Leaf relative water content 0.076 0. 366 0.763 —0.035
TN i % & Malondialdehyde (MDA) content 0. 587 0.598 0.142 0.045
S A 5 AR 3% 1 Superoxide dismutase (SOD) activity 0. 460 0.437 0.145 —0.641
i A ALY 1 Peroxidase (POD) activity —0.110 —0.099 —0.735 —0.274
Jif§ & /i % Hit Proline (Pro) content —0.810 0.204 —0.328 —0.011
JERE 2 8 Sucrose content 0. 057 —0.072 0.861 —0.257
% B 77 B Glucose content 0.338 0.137 0.001 0.873
BB A Bt Starch content —0.847 —0. 104 —0.018 —0.063
a-JE ) 5 P a-amylase activity —0.019 —0.643 0.204 0.368
SVE K T E Total amylase activity —0.141 0.795 0.268 0.133

BT ) I 7 B-amylase activity 0.013 0.947 0.157 0.018
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Table 4 The principal component value, membership function value and comprehensive evaluation value (D value) of different

varieties of B. dactyloides

IR F 843 Principal component S5 J& B4 Membership function DAH PN HEE
Number Fl F2 F3 F4 Ul U2 U3 U4 D value Rank
1 0.72 0.53 0.68 0.04 0. 64 0.28 0.45 0.21 0.44 9
2 1.88 1.51 0. 80 0.81 0.98 0. 60 0.48 0.75 0.75 2
3 0.83 1.31 0.72 0.84 0.67 0.53 0.46 0.76 0.61 5
4 1.04 1.78 0.69 0. 50 0.73 0.68 0.45 0.55 0. 64 4
5 1.94 2.75 2.46 0.34 1. 00 1.00 1.00 0.02 0. 85 1
6 0.49 1.17 0.32 0. 37 0. 57 0.49 0.14 0.00 0. 38 12
7 0.28 0.17 0.25 0.49 0.51 0.16 0.31 0. 54 0. 38 11
8 0.08 0.74 0.75 0. 37 0.45 0. 35 0. 00 0.47 0.34 14
9 1.36 1.42 1.40 0.75 0.83 0.57 0.67 0.71 0.71 3
10 0.92 0.33 0.43 1.16 0.70 0. 00 0.37 0.97 0.49 7
11 0.67 1.89 0.45 0.70 0.22 0.72 0.38 0.68 0.45 8
12 1.42 0. 87 0.54 0.04 0. 00 0.39 0.40 0.26 0.22 15
13 0.13 0.17 0.63 0.33 0.46 0.05 0.43 0.44 0.34 13
14 0. 20 0. 56 0.10 0. 80 0.48 0.29 0.27 0.74 0.43 10
15 0.89 1.14 0. 00 1.21 0.69 0.48 0.24 1.00 0.59 6

R5 ERAFERMGHTEEST

Table 5 Analysis of estimation precision of regression equation

i D1H TMAE Pre- 258 Differ- 514 J¥ Evalua- W5 D18 WUAE Pre-  2%{H Differ- 114 )¥ Evalua-
Number D value diction value  ence value  tion accuracy (%) || Number D value diction value  ence value tion accuracy (%)
1 0.441 0. 466 0.025 94. 65 9 0.710 0.708 0.002 99.74
2 0.750 0.738 0.012 98. 40 10 0.488 0.463 0.025 94.81
3 0.607 0.613 0.006 99.04 11 0.454 0.458 0.004 99.07
4 0.639 0.642 0.003 99.53 12 0.219 0.210 0.008 96.18
5 0.854 0.846 0.007 99.13 13 0.342 0.347 0.005 98. 66
6 0. 380 0.383 0.003 99.29 14 0.428 0.432 0.004 99.08
7 0.384 0.370 0.013 96. 49 15 0.593 0.610 0.017 97.21
8 0. 340 0.341 0.001 99.78

RUERBREEFZ " HAl ELEHEE" R 2R (Poa pratensis)"" KB 5 (Elytrigia elongata)™
INFRZZ (Triticosecale wittmack) ™ K G (Glycine maz )™ Fl £ K (Zea mays )" 55y F i £ 9% U8 14 0 2 TA4F O A
1R Z 8 B AR B 4 B rh ISR X # D
R Bl aE G2 A B AR B A, BLR R I bk S R R R Y R R A RO R L 55 A R (BA324) T R R 2
/N 125 #EHBA096) 52 25 W 38 52 0 5 o 1 35 o 16 W 3k Ik 38 T e (50 75 A bk it D 7K BB 1 D80 553 , 40 L I T I A1
T 52 0 HOG A 4 Y A5 2ok A, ™ B BB 1 AR 1Y IE — PG R B B A R g B Al 2l o — 2 AR PR A
RARDTIIE 1053, W 7 A X 5 7K 3 AR, POD A1 SOD {7 1 25 W 35 19 5k, LU BR 6 1 40, 400 ) B o 4 Ak
0 TEARHIE AT AR AR Can 54525 ) fE S T SOD Sk i X 1% 4 48 (reactive oxygen species, ROS) , [f] i



%35 B 1M Ol 2E 3] 2026 4F 127

POD {ifi P . 35 P AL, MDA 75t 5 35 74 8, 28 W1 LA w3 ok B2 ) R J0 6 45 0 7, 35 5 JH b 2 30 A2 A B, 2 )
PR, WA AR P POD B A8 , [] B o 170 3 4 40 32 B0 408 07, 76 — o R B b % i R W 30 7 ofe 1 f 3, 4 15 40 it 9
0 2F BT, DA ORIE B AR AR B AE 052 o A IR 2R L D o AR 2K ) oA BT A 0 R e Rt R 4 A
PEFEY, G0 25 bR AR B A0 L 55 4Rk U ] T OB G B, 3 W BT A T R g B SRR DS ) B ok 1 R 0B 0 R 1Y
i

P27 A b 0T 2 0 52 18 b e 8 A TP 2R SO R M 00 SR BT I AR O R M AN 8 RS TUAY B 1) A, A 5T 38
BB A A3 AT, O 2 8 MDA & i B8R & i (POD TGP LT8R WIS P ZERURTE R K R 6 A O S B
Mg g T I OKS JE ik 94.65% B9 [l )T )5 F£ (D=0.3514-0. 266X,—0. 211X,—0. 191X,+0. 121X,+0. 144X.+
0. 093X, R*=0.992,P<C0. 001) o iX — &5 5 15 FAth A 490 1 i e 1 31 ¢ B0 0 8L 66— 380 (BRI 3R T4% G AR SOD
POD ST A AL T8 b 1) T 6 148 28, ASAF 52 1 Uk B A 1 2 B A S g 60 1 vl a5 0 3 0 4 O il 0% 1 1) B A
FH 3 AT R 5 B A R A B 3 T SR AT G, AR B0 TR I R R OTE (G0 2 A0 55 A ) S8 A 9 4 U R AR Ao AR O D v
K93 43 A b 8 25 W RN RE B S5 /N o RS, O AN M SR AL AR B AN 2 58 d PR T SR B T R TR R R AR R
500 T e SN Y R PA S B O T I S TR A TR R el = VAN B S a2 1= 7y 0/ A IR O RS 1 N L e AT T
AR T B E A e T

4 Zig

Ehaa X AR A K B g W . X 15 0 B 2R BOb RS BE A, O S AR I Eh B R R R R S My
(Bd324.Bd769.Bd628 .Bd415 Fll Bd380) , H:ft MDA % & JEA & 5 \POD 3G Pk 6380 B 16 v R0 Rk A4H X
Tk A AR Ry i 2 B AR O R O 0 10 R VR AR AR o AR 5T N 5 Sk T A B R RO S ) O A T R
T
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