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Effects of exogenous salicylic acid( SA) and brassinosteroids( BR) soaking
on photosynthetic characteristics and leaf anatomical structure of cucum-
ber seedlings under Ca(NO, ), stress

SUN Tong-tong, WU Chun-cheng, SONG Shi-qing
(Hebei Normal University of Science and Technology, Qinhuangdao 066000, China)

Abstract: To explore the inhibitory effect of exogenous salicylic acid (SA) and brassinosteroids ( BR) on
Ca(NO,;), stress cucumber seedlings, the effects of exogenous SA soaking, BR soaking and SA+BR soaking on the growth,
photosynthetic characteristics and leaf anatomical structure of cucumber seedlings under Ca(NO;), (60 mmol/L) stress
were studied using Lyudao No.7 as the test material and using the method of matrix culture. The results showed that the
treatment of exogenous SA soaking, BR soaking and SA+BR complex soaking increased the photosynthetic pigment content
and the photosynthetic rate, promoted stomatal opening, and increased the ratio of palisade tissue thickness to sponge tissue
thickness. It indicates that both SA and BR soaking seeds can induce salt-tolerance of cucumber seedlings and alleviate the
inhibitory effect of Ca(NO, ), stress on the growth of cucumber seedlings. Furthermore, the effect of SA soaking treatment

is the most obvious.
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Table 1 Design of the test
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T3 + + +
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Table 2 Effects of exogenous salicylic acid ( SA) and brassinosteroids( BR) soaking seeds on growth of cucumber seedlings under Ca(NO;),

stress

Hb BT
(g)

BT A
(g)

AR R

B M I E A 5 o e A
yisi
(em) (mm) (g) (g)
CKl  20.2%#0.3a  6.53+0.30a  22.084+1.593a 3.695:0.219a
CK2  12.8:0.4d  5.29:0.15¢ 12.624+1.131c 1.535+0.073¢
T1 18.1+1.5b  6.20+0.21ab  18.752+2.164ab  2.626+0.271h
T2 15.8+0.7c  5.72%0.51bc  17.411%3.011abc  2.180%0.616b
T3 15.6£1.6c  5.87+0.44abc  16.075:4.439bc  2.32120.152b

1.910 4+0.064 2a
1.115 6+0.068 4d
1.717 9£0.099 8ab
1.529 6+0.014 6bc

1.404 6+0.206 4c

0.436 3+0.035 8a
0.185 0+0.009 5d
0.330 0+0.032 Ob
0.257 4+0.063 6¢

0.277 0+0.013 5be

7.598 4+0.544 6a
5.384 9+0.202 6¢
7.041 7+0.161 5ab
6.544 4+0.417 7b

6.245 1+0.784 4bc
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Table 3 Effects of exogenous SA and BR soaking seeds on photosynthetic pigment content of cucumber leaves under Ca(NO; ), stress

b3 MEEE a Gt (mg/g) AR b S (mg/g) BMER G (ng/g) RAE PR THE(my/g)
CK1 2.380 120.086 3a 0.406 0+0.018 3a 2.786 2+0.100 2a 0.706 3+0.050 9a
CK2 1.459 3+0.047 7d 0.153 0+0.061 7b 1.612 3+0.108 7d 0.630 6+0.053 9b
Tl 2.015 80.032 4b 0.336 4+0.038 3a 2.352 2+0.070 1b 0.671 1£0.033 8ab
T2 1.796 6+0.024 lc 0.283 5+0.140 6ab 2.120 620.175 7c¢ 0.659 9+0.008 5ab
3 1.837 2+0.037 8¢ 0.333 40.068 7a 2.130 0+0.092 6¢ 0.652 8£0.022 9ab
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Fig.1 Effects of exogenous SA, BR soaking seeds on photosynthetic parameter in cucumber leaves under Ca(NO; ), stress
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Fig.2 Effects of exogenous SA and BR soaking seeds on the stomatal structure of cucumber leaves under Ca(NO;), stress
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Table 4 Effects of exogenous SA and BR soaking seeds on the stomatal structure of cucumber leaves under Ca(NO; ), stress

ALK (pm)

SALIFEE (pm)

bR (A, 1 mm?)
K g K g

CK1 19.161+1.764ab 14.578+1.351a 11.081+0.665a 5.567+1.005a 565.616 8+28.280 8e

CK2 14.521+0.700d 11.677+0.939¢ 8.320+0.127¢ 4.189+0.336b 961.5486+28.280 9a

T1 21.018+0.472a 13.694+0.324ab 10.352+0.778a 5.113+£0.597ab 631.605 4+43.199 7d

T2 15.850+0.999cd 12.372+0.350ac 9.071£0.797bc 4.820+0.293ab 791.863 5+28.280 8b

T3 17.533+0.855bc 13.096+0.358abc 9.894+0.698ab 4.734+0.245ab 716.448 0+43.199 7c
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Fig.3 Effects of exogenous SA and BR soaking seeds on the anatomical structure of cucumber leaves under Ca(NO; ), stress
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Table 5 Effects of exogenous SA and BR soaking seeds on the anatomical structure of cucumber leaves under Ca(NO; ), stress

b3 IR LR TREEE R IEAYEY: [ iRAVEN S A BUR
(pm) (pm) (pm) (pm) (pm) T2 L AR LA
CK1 134.1747.12a 10.18+0.24b 9.68+2.64a 35.09+2.01a 53.77x3.77b 0.650.05a
CK2 109.89+1.35¢ 9.09x1.08b 8.67+2.85a 24.97+2.01b 66.140.47a 0.38+0.03c
TI 124.010.55b 10.97+1.18ab 8.49x1.21a 31.88+6.12a 59.44x3.60ah 0.54+0.07b
T2 113.42+3.09¢ 8.74+0.89h 8.48+1.07a 30.91+1.60a 63.51+6.53a 0.49+0.04b
T3 115.56+1.23c 11.81+2.44a 7.87:0.87a 31.68=1.71a 61.75x1.76a 0.51+0.04b
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