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Leaf Anatomical Changes of Bruguiera gymnorrhiza
Seedlings under Salt Stress

.1 .1 . 1 . 2% .1 .1
LIU Rui, SUN Wei, CHAO Mu-xiang, JI Cheng-jun®, WANG Min, YE Bo-ping
(1. School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China;
2. College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract; The leaf anatomical changes of Bruguiera gymnorrhiza seedling under gradient salinities were observed,
and the effects of salt stress on plant growth were analysed. The hypocotyl of B. gymnorrhiza could germinated
under the salinities from 0% to 50%o. However, the plant height, fresh weight and leaf area had negative
correlation with salinities. With increment of salinity, the thickness of upper and lower cuticle, upper and lower
epidermis, and the densities of tannin cell increased, but the thickness of upper and lower endodermis, the
intercellular spaces of spongy tissue of leaves decreased. The thickness of palisade tissue decreased, and that of
spongy tissue had no relation with salinity, the ratio of the thickness of palisade tissue to spongy tissue decreased
with increasing salinity. With increasing of salinity, there were no obvious difference in quantity and shape of
chloroplast under SEM, but their location in palisade cells occurred change. All these changes made seedlings
photosynthesis inhibited and growth stunted.
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Table 1 Morphological variations of B. gymnorrhiza seedlings under salt stress

ILE Salinity (%0) ¥ Seedling height (cm) #FE Fresh weight (g) M7 Leaf area (cm?) MJEE Leaf thickness (mm)
0 10.2£0.70 19.26 491 3162241 479.26 £8.63
1 10.47 £0.18 17.20 +1.84 3495 £3.24 403.95 £13.92
5 11.02 £0.51 17.68 +2.94 3398 £+1.24 370.00 £5.04
10 9.97 039 16.07 £3.15 3077 £2.38 398.92 £8.99
25 8.08 £0.26 17.66 +1.79 20.84 £1.66 436.02 £7.14
35 3.87£0.57 16.00 £+1.53 473 £0.79 397.65 £4.50
50 2.10 £0.25 10.60 £2.15 1.80 £0.25 456.77 £11.21
F-value 302263 3.734" 40998 54.173

™ . P<0.001;™ : P<00l1.

:2  EENE TR E MR E ARSI
Table 2 Anatomical characters of leaf epidermis of B. gymnorrhiza seedlings under salt stress

hF Salinity  fFUREE Cuticle thickness (pm) P 2 2B Hypodermis thickness (um) ZRFZEBF Epidermis thickness ( pm)

(%o) B Upper &R Lower k&R Fz Upper &R Lower _E Upper T Lower
0 3.60 £0.35 1.26 047 19.37 £2.89 14.47 £139 32.16 £5.31 15.64 £2.58
1 3.82£048 124£0.19 14.98 £2.41 1167120 27.41 £2.92 16.28 £2.27
5 323020 1381021 1538 £1.69 10.69 £1.05 25.53 £1.96 15.29 £2.60
10 348 £0.37 1.53£0.19 15.09 £2.67 1120 £1.18 24.83 £2.28 14.69 £1.93
25 3.83£030 120£0.15 17.14 £1.40 13.32£1.08 2290 +1.83 14.63 £1.76
35 401026 197025 18.08 £1.52 1343 £1.11 23.94 £2.54 14.48 £1.81
50 421+037 236 £030 19.60 £1.77 1429 +1.80 23.61 £2.03 14.57 £1.85
F-value 13.451™ 38.026™ 26.407™" 41.898"" 35484 2.997™

™ . P<0.001.
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Table 3 Anatomical characters of mesophyll tissue of B. gymrnorrhiza seedlings under salt stress

JL B B/ o i 2147 i 2147

BRHRERE BT HsE ) )

HE  ARAREE s g =tk FREER Number of HIRRE IR

on;
Salinity ~ Palisade tissue pongy HBHRHAL  Intercellular spaces / . Cell length Cellwidth
tissue tannin cells
(%0) thickness (pum) . P/ S area of trans- in palisade in palisade
thickness (pum) per mm?

verse section tissue (um) tissue (um)
0 11320 £6.94 299.58 +17.61 038 £0.048 0.08 £0.01 20.80 £3.52 4530 £5.93 20.77 £3.15
1 98.42 £0.54 245.75 £13.37 0.408 +0.028 0.09 £0.02 18.48 £4.72 4762 742 1527 251
5 10471 +6.85 21368 £3.74 0.498 £0.04 0.09 £0.02 2098 £4.28 49.10 £6.49 1561 £3.04
10 102.04 +6.87 241.19 £11.12 042 £0.05 0.07 £0.01 1723 £0.47 48.03 £9.27 1734 £2.83
25 9638 £4.95 279.09 +13.80 035 +£0.03 0.05 £0.01 1926 +1.65 4162 +7.67 17.58 £2.99
35 99.86 +5.01 238.21 £11.79 042 £0.04 0.04 £0.01 2446 £2.19 4186 £6.17 16.93 +2.64
50 8821 +11.32 30299 845 029 +£0.04 0.01 £0.00 28.40 £2.96 41.15+4.80 14.40 £2.79

F-value 3.865" 23.676 7.868"" 16.465™" 4.498™" 7.141™ 15996™

™ P<0.001;™ :P<001;" : P<0.05.
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Explanation of plates

plate I

1~ 6. The transverse section of the laves of B. gymnorrhiza
under 1%o, 5%o, 10%o, 25%oc, 35%o0 and 50%o salinities, respectively,
showing the thickness of cuticle and epidermis increased with the
salinity raising, while the thickness of endodermis and the intercellular
spaces of spongy tissue in keaves decreased. Bar =100 pm.

Plate II
1 ~6. The number and distribution of chloroplasts in palisade cells
under 1%o, 5%c, 10%o, 25%oc, 35%c and 50%e salinities, respectively,
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showing the chloroplasts obviously separated from the cell membrane 7 ~10. The ultrastructure of chloroplast under 1%o, 10%o, 35%o,
cultured in 35%¢ and 50%o salinities, and the starch grains in palisade and 50%o salinities, respectively, showing the shape of chloroplast had
cells appeared under 1%o, 5%o, and 10%o salinities. Bar =10 pm. not affected with salinity raising. Bar =1 pm.
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