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ABSTRACT: Drilling of natural gas pipelines requires sodium bentonite as a coating to prevent
erosion and help lubricate the soil cavities during the pipe pulling process. During drilling, sodium
bentonite may leak into soil surfaces, water sources and crop fields. Thus, the purpose of this
research was to study the effects of sodium bentonite on growth, flower quality, and
photosynthetic parameters of Dendrobium Sonia ‘Earsakul’ in the three plant development
stages, including juvenile, mature, and flowering stages. The experimental design was completely
randomized design with 5 treatments. All three plant stages were watered with 0, 50, 100, 150
and 200 ¢ L of sodium bentonite daily for 2 months. These results demonstrated that all
concentrations of sodium bentonite did not affect plant height, plant diameter, leaf size, leaf
thickness, leaf greenness, and maximum quantum efficiency of PSII of orchid at all stages of
development. However, CO2 exchange rate, stomatal conductance, and transpiration rate were
different in some stages (P < 0.05). The number of new pseudobulbs in the juvenile and mature
stages were decreased by 10-30%, and increased leaf pigment content (P < 0.01) under sodium
bentonite exposure, especially at 150 ¢ L™, Moreover, if sodium bentonite contacted with the
inflorescences in the developing phase resulting in deformed flower shape, distorted petal, and
faded color petal (P < 0.01). In addition, the flowering which adhered with sodium bentonite
could not be distributed into the market and shorten vase life by 2-4 days. Therefore, if a leak
of sodium bentonite occurs, it should be removed from the orchid plant as much as possible
and cut off the damaged inflorescences.
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Figure 2 Dendrobuim Sonia ‘Earsakul’ in three development stages: (A) juvenile stage, (B) mature
stage and (C) flowering stage treated with different concentrations of sodium bentonite
for 2 months

Table 1 Growth of pseudobulb and leaf of Dendrobuim Sonia ‘Earsakul’ treated with different
concentrations of sodium bentonite for 2 months

Sodium Pseudobulb Leaf

bentonite

concentration Height Diameter Width Length Thickness Greenness
(gL™ (cm) (mm) (cm) (cm) (mm) (SPAD unit)
Juvenile

Control 1546 £+ 0.28 1136 +0.24 350+0.27 1152+ 1.01 1.34 £ 0.05 47.16 = 2.10
50 1592 +0.78 1186 +£058 3.82+0.21 11.30+0.49 1.14 £+ 0.05 50.30 + 1.43
100 17.04 + 098 1060 +0.36 394 +0.12 11.76 +0.78 1.20+0.05 44.36 + 1.20
150 1783 +0.66 11.28+0.36 3.92+0.26 12.14+0.21 1.26 + 0.02 48.18 = 1.70
200 16.06 + 0.69 11.06 £ 059 378 +0.12 11.24 +0.38 1.12 £ 0.10 48.04 = 2.66
P-value 0.275 0.406 0.586 0.855 0.181 0.305
CV (%) 9.72 8.90 12.22 12.38 11.13 8.88
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Table 1 Continued.

Sodium Pseudobulb Leaf

bentonite

concentration Height Diameter Width Length Thickness Greenness
(gL™M (cm) (mm) (cm) (cm) (mm) (SPAD unit)
Mature

Control 2360 +1.07 14.04 +1.05 510+0.19 13.04+067 152+0.04 46.60 +0.99
50 26.00 £3.44 1374 +0.48 512+020 13.30+1.08 140+0.04 43.08+0.77
100 2270+ 1.24 1354 +0.82 444 +0.17 1086 +0.25 150+ 0.03 43.40 + 1.03
150 2450 + 1.11 1456 + 0.85 518 +0.11 13.64 + 0.61  1.30 £ 0.07 44.30 + 1.49
200 2210+ 1.67 1150 +037 494 +037 1226+1.02 1.50+0.08 4574+ 1.18
P-value 0.629 0.085 0.176 0.135 0.638 0.161
CV (%) 19.37 11.13 10.73 14.50 9.61 5.80
Flowering

Control 27.64 £ 1.65 1074 £ 051 488 +0.17 1316 +059 1.42+0.09 46.64 + 299
50 26.66 + 1.11 1098 + 0.37 524 +0.17 1476 +0.76 134 +£0.05 50.36 + 2.09
100 2772+ 1.71 1288 +0.93 530+0.18 1334 +049 146+0.02 5136+ 1.42
150 2740 £ 1.81 1342+ 095 526+ 0.11 1426+022 138+0.11 5160274
200 29.78 £ 0.89 1270 £ 0.69 520+ 0.13 1336 +049 138 +0.11 50.10 £ 0.75
P-value 0.655 0.054 0.346 0.198 0.873 0.513
CV (%) 11.88 13.27 6.71 8.78 13.29 9.67

CV = coefficient of variation

Ysuuseainglulu
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Figure 3 Leaf chlorophyll and carotenoids content of Dendrobuim Sonia ‘Earsakul’ in three
development stages: (A) juvenile stage, (B) mature stage and (C) flowering stage treated
with different concentrations of sodium bentonite (g L™) for 2 months. Different
lowercase letters on the bars for a trait indicate significant difference at P < 0.01
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Figure 4 Percentage of new shoot of Dendrobuim Sonia ‘Earsakul” in three development stages:
(A) juvenile stage, (B) mature stage and (C) flowering stage divided into 3 stages including
no new shoots (Non), immature stage and mature stage treated with different
concentrations of sodium bentonite for 2 months, then recovery for 1 month
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Figure 6 Percentage of senescence flower in Dendrobuim Sonia ‘Earsakul’ (Flowering stage)
treated with different concentrations of sodium bentonite for a week (A) and
characteristics of inflorescences treated with sodium bentonite (B)
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Figure 7 Photosynthetic parameters of Dendrobuim Sonia ‘Earsakul’ in three development
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