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Effect of NaCl Stress on Physiological Responses and Anatomical Structure
of Salix spp. Seedlings
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Abstract: In order to understand the effects of NaCl stress on the seedling growth of Salix spp., the survival rate,
physiological response and anatomical structure of half-year-old Salix spp. seedlings were studied under salt stress
by pot-culture method. The results showed that the growth of seedlings was well treated with 0.25% NaCl (light
salt stress), while it was inhibited treated with more than 0.5% NaCl (moderate and severe salt stress). It was
deduced that the salt tolerant threshold of Salix spp. was 0.5%. The relative water content, the content of Chl a,
Chl a+b and Chl a/b decreased as salt stress enhanced, while the Chl b, proline and malondialdehyde (MDA)
contents increased gradually. The activity of superoxide dismutase (SOD) and soluble protein content increased
under light salt stress, but significantly declined under moderate and severe salt stress. The thickness, cuticle,
palisade tissue of leaf and the diameter and periderm of root were the biggest treated with 0.25% NaCl, while
under moderate salt stress, the cell length in palisade tissue of leaf decreased with loose arrangement and the cells
in transfusion tissue of root was abnormal. Therefore, it was suggested that Salix spp. had tolerance to light salt
stress, and undergrowth at moderate and severe salt stress.
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Fig. 1 Survival rate of bamboo willow under salt stress
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Table 1 Changes in chlorophyll contents of bamboo willow seedlings under salt stress

NaCl (g L™ Chla(mg g™ FW) Chlb (mg g FW) Chla+b (mg g™ FW) Chla/b
0 2.82+0.06a 0.620.05b 3.45+0.06a 453+0.16a
25 2.9440.05a 0.82+0.13ab 3.7440.28a 3.5940.38b
5 1.9240.11a 0.9320.12ab 2.860.22b 2.0430.36b
10 1.180.55b 1.500.01a 2.691.05b 0.9240.12¢

75 Bl Ja A Rl BER R 22 53 B35 (P < 0.05). K[

Data followed different letter means significantly different at 0.05 level. The same is following Tables.
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Table 2 Changes in physiological indexes of bamboo willow under salt stress

A R E T, 2N &S A MDA
IR S A R R 2T i, mE
sSPEN, Lz BNE, FEEN MDA

SR

NaCl AR K EtEEASE SOD MDA il 2R & &
(gL Relative water content (%) Soluble protein content (mg g~ FW) (UgtFw) (umol gt FW) Proline content (ug g FW)
0 93.414+4.29 109.44 +14.69a 39.5949.13b 0.6140.0.7b 22.89+3.24d
25 90.27 +1.09a 117.3+12.34a 50.75+1.83a 0.7410.01b 41.6844.05¢c
5 87.31+1.50b 79.3746.85h 23.73+1.81c 1.1840.17a 66.56 +3.90b
10 76.934+4.90b 70.69+4.91b 22.3943.79¢c 1.4240.24a 89.1548.74a
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Fig. 2 Leaf structure of bamboo willow seedlings under salt stress. a, e: Control; b, f: Light salt stress; ¢, g: Moderate salt stress; d, h: Severe salt stress; TUE:

Upper epidermis; TLE: Lower epidermis; TPT: Palisade tissue; ST: Stomata; VB: Vascular bundle.
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Table 3 Compared to the leaf structure of Bamboo willow under different salt stress

FIRZEE RREEE THREERE M40 Upper palisade tissue  FAHIH%ZH4 Lower palisade tissue

NaCEll Th}i% Ifess Cuticle Thickness of Thickness of = JE R = g
@L?h () thickness  upper epidermis lower epidermis  Number of Thickness Number of Thickness
(pm) (pm) (pm) layer (um) layer (um)
0 279.86+7.76¢ 5.99+1.27b 30.69+5.81a 31.29+2.57a 2 135.02+8.91b 1 50.56 +7.47
25 370.37%16.3la 11.32+1.32a 32.3243.82a 34.05+3.47a 2 130.03+6.80a 1 60.85+8.56
5 305.64 +10.75b 9.29+1.27a 36.26+3.07a 34.10+3.41a 2 116.12+8.41ab 0 49.3149.85
10 295.87 +7.58b 7.23+1.42ab  38.43+7.74a 32.70+4.53a 2 103.92+9.73 0 75.03%6.8

Bl 3 #hba FATMIZh AR A . a0 AR br ARG, ¢ FPE R EG; d: SEEERE; Co: R Per FR; Xy: AJEHS; Ph: BIEHS Vi B
Fig. 3 Root structure of bamboo willow seedlings under salt stress. a: Control; b: Light salt stress; c: Moderate salt stress; d: Severe salt stress; Co: Cortex; Pe:

phloem; Xy: Xylem; Ph: Phloem; V: Vascular.
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Table 4 Compared to the root structure of bamboo willow seedlings under different salt stress

NaCl *24% Radius JA B 1A% B 1R IR HS 147 PNV S IR 1AL
(gL? (um) Epidermis/radius (%) Cortex/radius (%)  Phloem/radius (%)  Xylem/radius (%) Phloem/xylem (%)
0 524.28 +41.35b 19.79+1.74a 9.77+1.40b 19.71+1.29b 50.48+2.33a 39.05+2.65d
25 628.62+32.01a 27.492.72a 9.64+0.98b 16.92+1.30a 46.572.7b 36.334.65¢
5 604.15+34.83a 25.3045.49a 23.76+1.80a 18.94 +1.55a 32.75+3.29¢c 57.8345.97b
10 509.88 +37.81b 22.8611.24a 35.33+0.61a 18.15+1.79a 23.96+1.71c 75.75%10.95a
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Fig. 4 PCA of bamboo willow seedlings under salt stress. SO: Control; S1: Light salt stress; S2: Moderate salt stress; S3: Severe salt stress.
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