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Physiological and biochemical responses of Bothriochloa ischaemum seedlings to
salt stress at seedling stage and definition of salt tolerance threshold

GAO Shou-yu, LIU Wen-jing, LI Yu-ying , XIANG Qing-yuan, XU Jia-jun, SHU Lei-qi, LI Zhao-zhong
College of Grassland Science, Shanxi Agricultural Untversity, Jinzhong 030801, China

Abstract: Soil salinization is one of the important limiting factors restricting the development of the pastoral industry
in northern China. Developing local grass germplasm resources with strong saline-alkali resistance is an effective
means to overcome difficulties utilizing saline-alkali land. This study investigated the salt-tolerance mechanisms and
salt-tolerance threshold of Bothriochloa ischaemum cv. ‘ Taihang’ seedlings. Nine NaCl salt stress treatments were
set up, and plant height, root length, aboveground biomass and other 13 other plant traits were measured. Salt-
tolerance threshold was calculated by principal component analysis. The results showed that NaCl stress had a
greater influence on the growth of the shoots of B. ischaemum seedlings, but the root system was more sensitive to
Na ™ and K". With increase in both stress exposure time and NaCl concentration, the activities of peroxidase and
superoxide dismutase in leaves initially increased and then decreased, and reached their maxima on the 8th and 10th

day, respectively, in a treatment of 210 mmol-L."' NaCl. The contents of malondialdehyde and soluble sugar
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showed an upward trend over time, while chlorophyll content showed a downward trend. After principal component
analysis (PCA) , the first two sets of PC scores (root length and dry weight) were selected to establish regression
relationship. From this evaluation it was found that the dry weight of aboveground parts was the most suitable
criterion for evaluating salt tolerance, and the salt tolerance threshold of B. ischaemum seedlings was approximately
207.53 mmol-L."". This study provides preliminary insight about the salt tolerance mechanism of grasses and for
planning of subsequent research on the impact of exposure duration and salt concentration on salt tolerance in B.
ischaemum.

Key words: Bothriochloa ischaemum; salt tolerance threshold; physiological and biochemical changes; principal

component analysis

gy i e BRI T A A b A AR K, R AR i A Bk 1T 842 hm (ML B T AR AR L
KGN X —ROF B . BEE TP YA KA T SRR, an g P340 B 208/ ) 434 46
21X I R Rk KA A A KR NI R A e A K IR T R S e BT EE, —
Se VR G i AR A IR AL S E R R G MR WS R I N RN W R AR R E W
P A A R WOR B AE T BGRB8 2 A2 B R Ay s e . TG AR A AR AL
W5 32 A AR 15 3% W0, T X R I 3 R 1 e SO BT A AR R A A R g3 X A ) 1 5 T 3 2 A ) el
e TR Az AR B S 38 B ) 55 22 A R 3R R

FEAL R AR, AREIE S bR E & AR 502 DL BT db O R B A UK Ay ZERE LK
MR KA R BRI 2 W R, R R A YT AR IR R R W A e S
PP 22 B0k R L e SR R B T A2 AR A 3 s i, A S ER Ak © 28 O BRI AR R AR AL T AR A K R E R R 2
—T BRI (Y £85I RS R RS AN B R B A O A T TR b o R R M T R R R SR
TEAE P ER AL , Bt 2 e M ) it {00 7 A R R i i 2 e R R A TR A A S A I 3 M AT BT R
o ) A P R R A T A A IR
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7 A Ak AR B DR SRR E M T B FLArBERE SR, R R R I TE A B AR Y — HAE+
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Vo) (L P9 S S B R 38 T A B AR AR AR R I . AT Y DL O VR BE R B NaCLAE S 3h Ab B, ¥R 5% 11 2 BTl R B (A
FVER P30 T A B A A AR AL, Ry S5 SR 1 A R L R AR b T A S A b DX A A B A AR
1 MREFE
1.1 XBAHH
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Bf, N TSGR E RN E B BRI o 1k . fERI K E 20 em 5, BYBR K 34 25 5 0 KA Ak, (43t
WA R B RS — o R4l il B AE K S d R T 3R #EAT $h P8 U8 . NaCly B4 )% O 0(CK) . 30.,60,90,120,



166 ACTA PRATACULTURAE SINICA(2025)

Vol. 34,No. 3

150.180.210,240.270 mmol-L ', #4bFEEHLICLHHES , BB B S A HE . B 2 d %3 1/2Hoagland &

IR NaCUR &80, (IR S WK S 1 DU e £

AR

PRI 2 4 g FE A IR ZUE VR )5 BT — 80 "CURAR o, I TR AR I & .

1.3 M 23545

1.3.1 ERK4En

F NaClria p9 2,4,6,8,10, 12 F1 14 d B 7 45 BUHE

ThAR P 14 d 5, BEHLIE B 10 BRI 35— Fh0i 1 50, 2588 1 /K0 BE i O T K 8 4RI B

BRE K A3 o FH A RO E R AR S, BT 30 3 3R & 0 20 0 3 A BE T 5 A B dRAg b o BEAR 105 CAR T 30
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Table 1 Effects of NaCl stress on the growth of B. ischaemum

NaCle 3= (IS M5 b
NaCl concentra- Plant height Root length Root-crown ra-
tion (mmol-1.~") (em) (cm) tio (%)
0(CK) 48.4640.88a  18.10£0.64a  10.4340. 64cd
30 45.6640. 64ab 16.23+0.23b  10.7540. 23cd
60 43.0640.48b  16.65+0.73ab  10.7540. 38cd
90 42.304+1.79b  16.58+0.17ab  11.154-0. 32cd
120 36.75+£0.32c  14.88+0.23bc  10.15=£0.49d
150 36.24+0.64c  13.68+£0.22cd  10.83=£0.67cd
180 35.60£0.57c  13.20=£0. 1lcde 11.83=+1.47bed
210 35.2841.09¢  12.95:£0.38de  12.88=+1. 17abc
240 33.94+0.98cd 11.55+0.68¢  13.75-+0. 80ab
270 31.08+0.47d 8.5540.34f  14.90+0. 54a

E : RS0AS [ B 3 Ab B 0] 22 7t 35 (P<<0. 05) , R Al .

Note: Different letters in the same column indicate significant differences

among treatments (P<Z0.05), the same below.
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Table 2 Component load matrix, eigenvector and weight analysis of each index of B. ischaemum leaves under salt stress
8 bR Si— W * WS & S0 Y
Parameter Principal component 1 Principal component 2 Weight Influence
AL ) 5 A AL ) A (%) order
Eigenvectors Loading matri (x)  Eigenvectors  Loading matri ()
5 Plant height 0.347 0.979 0.133 —0.069 11.30 5
#4 Root length 0.331 0.934 0. 394 0.106 11.49 1
Hiu_|- 6T 5 Aboveground dry weight 0.349 0.984 0.130 0.109 11.35 2
T #8F 5 Underground dry weight 0.338 0.953 —0.128 0. 147 11.00 7
4% 2 % i Total chlorophyll content 0.337 0.952 —0.035 —0.105 10. 74 8
S A B AR A % 1 Superoxide dismutase activity —0.343 —0. 969 0. 180 —0.188 11.31 4
i ALY P Peroxidase activity —0.254 —0.715 0.837 —0.028 10.22 9
TN ¥ % it Malondialdehyde content —0.338 —0.953 —0.230 0.322 11.26 6
Al BE F 4t Soluble sugar content —0.352 —0.994 —0.084 0.684 11. 34 3
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Fig. 7  Calculation of salt tolerance threshold of B.
ischaemum
Mk b A E S 3 B f . The dotted line in the figure is the salt

tolerance threshold of B. ischaemum.
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