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Abstract

The growth information and transpiration information of plantlets in wvitro were acquired by image
processing and utilization of the law of mass conservation, respectively. The Logistic, linear and
nonlinear hyperbolic equations were used for fitting the relationship of biomass of plantlet in vitro and
culture time, water loss and culture time, transpiration water loss and biomass of plantlet in vitro. The
models of growth prediction, transpiration of water loss and water using efficiency of plantlet were
established. The transpiration rate and water using efficiency of plantlet in vitro were calculated. The
transpiration rate and water using efficiency of Atractlodes lancea plantlets in vitro at different nitrogen
levels in the medium and subculture generation were measured. The transpiration was strong with less
subculture generation and higher nitrogen content in culture medium.
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Tab.1 Experimental treatment

T HLR K it
YU A REL
WeHE /g L7
1 10 0. 632
2 10 0. 908
3 10 1.159
4 10 1.423
5 4 0. 632
6 4 1.159
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FHAEZtm ph & AR S WA Y M Tab.2 Experimental data for model g
7R K AR T R BR Ry - t/d
mT, ’ 6 12 16 21 28 38
= (4)
n+T, T, 1.008 1.712 2.741 3.727 5.614 7.823
1
KX m.n WA S5 M 0.134 0.159 0.191 0.243 0.261 0.274
B R £ AR (4) A M X Tk — o & T, 1.005 1.719 2.175 3.136 5.060 7.347
2
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Tab.3 Various models among transpiration, biomass of plantlet and culture time

pig:iR= Tp 5 ¢ (K R RBEAY M 5 1 [ A M5 T,H) 5 AR
) 0.1412 ) 0.33937, R
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Tab.4 Calculating method of transpiration rate and

water using efficiency of plantlets

Lb 3 T M’ W,

| 0.2210 0. 601 0 0. 601 0
: (L7714 +T,)" (0.0859 +0.2210¢)?

5 0.204 5 0.274 6 0.274 6
’ (0.9830+7,)2 (0.2667 +0.204 51)>

6.537 1 6.537 1

3 0.2330

(6.7386 +T,)*" (5.9771 +0.23301)°

. 02232 4.0259 4.0259
: (5.5629 +T,)* (4.8118 +0.22321)°

5 0233 8.7293 8.7293
e (9.0486 +T,)*" (8.0997 +0.23231)*

6 0.273 1 0.1953 0.1953
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Tab.5 Calculating values of transpiration rate and water using efficiency of Atractlodes lancea plantlets in vitro

t/d

hb F5 EX

6 12 16 21 25 28 35 38
T, /g (d-g) ™ 1.636 1.416 1.134 0.925 0. 859 0. 836 0. 820 0. 810

: W,/mg-g " 103.3 43.0 28. 18.3 13.8 11.4 9.0 6.7
Ty/g(d-g) - 1. 346 1.238 1. 087 0.943 0. 885 0. 862 0. 844 0. 832

? W,/mg-g " 123. 1 37.1 21. 13.2 9.5 7.6 5.9 4.2
Tp/g(d-g) ™ 1. 806 1.294 0. 864 0. 602 0.521 0. 491 0. 470 0. 456

’ W,/mg-g " 120. 2 84.9 69. 4 55.3 46.9 41.8 36.2 29.7
T, /g (d-g) ™ 1.715 1.377 1. 040 0.759 0. 646 0.598 0. 560 0.532

) W,/mg-g " 106. 4 71.8 57.3 4.6 37.3 32.9 28.2 22.8
To/g(d-g) ™ 2.176 2.076 1.552 1.173 0. 853 0.702 0. 629 0. 564

; W,/mg-g""' 96.9 73.6 62.5 51.8 45.1 40.9 36.2 30.5
To/g(d-g) = 1.832 0.993 0. 556 0.314 0.234 0.202 0.178 0. 160
° W,/mg-g " 195.3 195.3 195.3 195.3 195.3 195.3 195.3 195.3
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