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Effect of Environmental Control on Photoautotrophy and Leaf
Ultrastructure of Plantlet in vitro of Ipomoea batatas (L.) Lam
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Abstract: Carbon dioxide concentration, photosynthetic photon flux density(PPFD) and relative humidity in tissue
culture environment were controlled at 800-875 pmol-mol-!, 250 umol-m=-s-! and 75%—-85% to study the development and
leaf ultrastructure of plantlets in vitro of Ipomoea batatas Lam. Results showed that the leaf number, stem diameter, plantlet
fresh weight, leaf fresh weight, leaf area, root fresh weight, chlorophyll content and root vigour of plantlets in vitro cultured
in the controlled environment were improved obviously. Whatever the medium contained sugar or not, most of the stomata
of plantlets growing in controlled environment were open, and its maximum was 50 um, the number and size of chloroplast,
| grana and lamella were increased. Application of the technique of environmental control would improve the photoautotrophic

ability and developmental level of plantlets in vitro significantly.
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Table 1 Comparison of major growth index in different treatments
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Treatment Number of leaf Height of Stem diameter Fresh weight Fresh weight Leaf area  Fresh weight Dry weight
‘plantlet {mm) (mm) of plantlet(g) of leaf(g) (cm?) of root (g) (mg)

A 11. 1a 47. la 2. 3a 1.57a 0. 57a 3.91a 0. 42a 279. ba

B 13. bab 29. 1b 2. 2a 1. 25a 0. 53a 3. 4ba 0. 27ab 94. 1b

C 9. 6b 25. 5b 1. 04b 0. 51b 0. 20b 1.97b 0. 11bc 71.9c

D 3. 6¢ 7. 6¢ 0. 44c 0. 07b 0. 03b 0. 86¢ 0. 0lc 17. 8d

D RENEEZHBFRFERENREEER (P<0.05). A. 543, B. THELE, C. HHXME, D. xHEXNER. TH
The small letters express significant at P<C0.05 by new multiple range test. A With sugar and environmental control; B. Without
sugar but with environmental control; C. With sugar but without environmental control; D.Without sugar and environmental control.

The same as below

R2 AREAE

R R RS BRREE ) W E S HE

Table 2 Comparison of chlorophyll content and root vigour in different treatments

i

QPaRERa:

Treatment Leaf color

e

B
C
D

wéx Dark green
wex Dark green
H%k Yellow green
& Yellow green

HZ&Ea+b S8 4% % a HZEDb REESN
Chlorophyll a+b(mg-g”'FW) Chlorophyll-a (mg-g'FW) Chlorophyll-b (mg-g’'FW) Root vigour (TTF u g-g"'FW-h™!)
0. 574a 0. 436a 0. 132a 0. 3372a
0.473b 0.371b 0. 096b 0. 26567b
0. 384c¢c 0. 296¢c 0. 083c 0.1518c
0.118d 0.091d 0. 026d 0.0176d
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