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Main Influence Factors on the Dehydration Tolerance of Phalaenopsis
Protocorm-like Bodies
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Abstract: The influence factors on the dehydration tolerance of Phdaenopsis PLB (protocorm-like body) were
studied, including average grain weight and water content of PLB, as well as relative humidity, time, temperature,
light period, et al. The results showed that average grain weight of PLB had very significant or significant
correlations with water loss rate, water content, relative conductivity and survival after dehydration, respectively.
When PLB were dehydrated at high humidity, the bigger average grain weight of PLB, the greater relative
conductivity reduced and the survival increased. Both water loss rate and water content of dehydrated PLB had
obvious regression relations with dehydration humidity, but not significantly regression relations with dehydration
time. The survival of PLB with high water content increased obviously after dehydration, but the percentage of
increasing was smaller at high dehydration humidity than that at low dehydration humidity. Under dehydrated at
52% RH for 2 days, plasma membrane damage and mortality of PLB reached critical values. Although the water
contents of dehydrated PLB were close, the PLB dehydrated at slow speed had lower relative conductivity and
higher survival than those dehydrated at rapid speed. Survival of PLB was high when dehydrated at low
temperature or in the dark. Therefore, the dehydration tolerance of Phalaenopsis PLB was extremely sensitive to
its weight and water content. Besides of the dehydration relative humidity and time, the dehydration temperature

and light period were the main exterior factors that influenced on the dehydration tolerance of PLB.
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Table 1 Water content (WC) and relative conductivity (RC) of Phalaenopsis PLB after dehy dration

RH=32% RH =43%
R B HAKH AHRS HL SR R B AR AFR HL 55
Average grain weight (mg) WC (g g'DW) RC %) Average grain weight (mg) WC (gg'DW) RC (%)

18.84 301 74.1 17.89 7.155 441
20.55 432 672 19.00 6254 30.6
21.02 328 71.1 20383 8.63 158
21.88 3.10 83.1 21.70 12.95 269
22.74 3.15 694 2191 7906 171
24.09 435 53.0 2194 10.96 217
24.84 493 523 2485 13.05 154
28.73 565 353

3624 9.00 343

£2 WIRERERELHMESHAREAEEANBESRNRA

Table 2 Relationships between average grain weight of Phalaenopsiss PLB with water content (WC) and relative conductivity (RC) after dehydration

- E 5K ¥R Average grain weight and WC

-1 ER AN L % Average grain weight and RC

AR J#22 Equation
RH (%) HREH r MRBRE r
#}% Slope P R R
32 0952 -0.861 -2.79 0.741
43 0.862 -0814 -375 0.662

2.12 RIFEREFHPRI R 5 BUK G G R R
PLB F RH =32% .RH =43% T /K 2 d J5H

HRRIG A 3)o AFE 3 WL, 78 BRIOHT X 88
T, B PLB SFEPRL TR 30, B R I8 R KA

HY , BRI TR R B A 7 LG R, e T K JT KA, T IS A TR
(T 105°CHET, FrA R T PLB KKK
R3 FETHNENHIREZEKEREPKFHRKE BLEE
Table 3 Water loss rate and survival of Phalaenopsis PLB after dehydration
RH =32% RH =43%
R B FAKHR JiRiaR R BLP A FeAKHR Jiape
Average grain weight (mg) Water loss rate (%) Survival (%) Average grain weight (mg) Water loss rate (%) Survival (%)
1635 93.54 0 1629 9134 59
19.00 9131 118 1824 91.61 170
20.71 91.76 59 19.88 87.87 118
21.76 91.97 59 2053 8740 235
276 91.73 118 21.82 71.11 353
2353 9135 176 24 .00 78.58 471
25.88 9091 235 2747 72.02 59.0
2941 67.80 70.6
30.82 64.09 64.7

33.88 59.73 76.5
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Table 4 Relationships between average grain weight of Phalaenopsiss PLBs with water loss rate and survival after dehydration

WL SR /K FE Average grain weight and water loss rate

Y-hrE S ALNG ¥R Average grain weight and survival rate

AR
RH (%) HECEH - . FH 3 Equation
1% Slope PERY R
32 -0.793 0.856 217 0.733
43 -0984 0974 430 0947
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Table 5 Changes in water loss rate and survival of fresh and water soaked PLB

2/KH Water loss rate (%) JEIE# Survival (%)
AHXT R . . . .
RH (%) BRI R BRI B RS BARRIEERZE
Fresh PLB Water soaked PLB Fresh PLB Water soaked PLB
32 91.51 £093 9030 £1.99 98 +1.11 3333 +6.81
37 89.14 £2.88 8840 £1.67 212 £298 3727 +6.81
43 8232 +£325 82.09 £3.16 412 £590 5490 +897

52 5938 £523 5793 £5.09

94.1 £5.08 100.00 £0
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Fig. 1 Effects of dehydration relative humidity on dehydration tolerance of Phalaenopsis PLB. WC: Water content; RC: Relative conductivity.
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Table 6 Linear relation between dehydration conditions and dehydrated degree of Phalaenopsiss PLB

/K% Water content (¥,)

K7K %R Water loss rate (¥,)

J7 72 Equation Per AB R? J7R3 Equation PERE R
8% RH (X,) Y, =0302X, -4.116 0967 Y, =-1291X, +13033 0.971
Bt JA) Time (X,) Y, =-4.498X, +23 461 0943 Y, =18.023X, +10.505 0.920
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Table 7 Effects of temperture and light period on water loss rate and survival of Phalaenopsis PLB

1% Temperture (*C) SN 5 Light period (h d™)
20 25 28 0 12 24
/K% Water loss rate (%) 6925 £1.19 8232 £325 9135 £2.88 83.62 £2.94 8232 £325 8296 £339
ISR Survival (%) 5294 £10.7 412 £590 36.77 £5.63 58.83 £832 412 £590 4264 £740
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Fig 2 Effects of dehydration time on dehydration tolerance of Phalaenopsis PLB. WC: Water content; RC: Relative conductivity.
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