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Optimization of Tissue Softening Protocol on High Lignified Flower of Quercus accutissima ( Fagaceae) for Paraffin Section
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Abstract  Quercus acutissima, a biannual fruiting species was used to optimize the tissue softening protocols that were suitable for paraffin sec-
tion. Moreover, the pollen tubes using Aniline Blue were stained to assess the possible side-effects of the softening to the downstream experi-
ments. The results showed that the softening on the early developing stage pistillate with lignification could be well achieved using 1.0 mol/L
NaOH or 1. 0 mol/L HCI or using 10% Na,SOj; to autoclave for 1. 5 hours, respectively, but these methods did not work well on the highly lig-
nified pistillate flowers at later developing stage. The traditional glycerol-ethanol softening and glacial acetic acid soften methods took a long
time (more than 14 days up to 180 days) to soft the flower, which was unpractical. Using 5% ethylenediamine solution at 40 °C could effi-
ciently soften the high-lignified pistillate female flowers within 2—4 days, which was the best time-cost efficient method to soften the high ligni-
fied flowers. However, this protocol would cause severe tissue browning, which required further whitening treatment using 0. 3% bleach. This

paper provided an comprehensive solution to proceed the microtome study on highly lignified flowers at different developing stage.
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Note: A. First year pistillate flowers harvested on 15th May used for 10% Na,SO; softening treatment ; B. Sections on pistillate flowers of current year har-

vested on 15 May using 1. 0 mol/L HCI softening protocol ; C. Sections on pistillate flowers of current year harvested on 15 May using 1. 0 mol/L

NaOH softening protocol ; D. Sections on biennal pistillate flowers harvested on 15 April using glacial acetic acid softening protocol ; E. Sections on bi-

ennal pistillate flowers harvested on 15 April using glycerol-ethanol softening protocol ; F. Sections on biennal pistillate flowers harvested on 15 June
using C2H8N2 softening protocol. Bract(C) ,Stigma( StS) ,Style(S) ,Ovary(L) ,Ovule(O)
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Fig.1 Effect of different softening methods on paraffin sections of female flowers of quercus aculeus
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Note ; A. Parafin section of pistillate flower pretreated by 1. 0M NaOH softening protocol ; B. Parafin section of pistillate flower pretreated by 1. OM HCI sof-
tening protocol ; C. Sample tableting of pistillate flower pretreated by 0. 5% C,HgN, softening protocol ; D. Sample tableting of pistillate flower pre-
treated by 10% Na,SO; softening protocol ; E. Sample tableting of pistillate flower pretreated by Glacial acetic acid softening protocol ; F. Sample tab-
leting of pistillate flower pretreated by glycerol-ethanol softening protocol ; G. Flower organ slice: Bract( C) ,Stigma(StS) ,Style(S) ,Ovary(L).
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Fig.2 Observation of pollen tube after fluorescent staining
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Table 1 Comparison of softening methods for lignified pistillate flowers of Quercus acutissima at different developing stage and their effects to the

downstream experiments

B — WieH
wiprs—s gy PN mEan  mESA—ON gpwe ilan
FE SR AL e Current year ¥ Second year Second year J < AsLA
harvested on June- Degree of Staining effect
Sample treatment harvested on harvested on harvested on .
second year harvested . browning of downstream
March-May April May-June .

on March tissue
1. 0 mol/L. NaOH & AL % ++ ++ s »
1.0 mol/L. NaOH softening protocol TT TT failed failed A *
1.0 mol/L HCL {F AL ++ T+ x i
1. 0 mol/L. HCI softening protocol T T failed failed o o
10% NaySO, 5 bhiFs Ak Lk e b failed failed + it
10% Na,SO; softening protocol T T ae ae
VKEE R #1325 Glacial acetic acid - . — _ g y
softening protocol failed failed TTT TTT failed failed
Hih- 2 4R b elycerol —ethanol . . _ _ ) ‘
softening protocol failed failed TTT TTT failed failed
0.5% ¢, — W s WAk 2% 0. 5% . . 4+ ++
C2H8N2 softening protocol failed failed TT TT A e
WEAE A AL FERE Degree of ligni- A% 1% = B

fied pistillate flowers
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+ AR A W R i e RBCR A, TTT. RIS TT. BN 5 T. FEITAUR ; failed. AR ALY
Note ;—. Poor softening effect / low browning / poor dyeing effect; +. Softening effect is generally / browning is relatively low / dyeing effect is general ;++.
Good softening effect / high degree of browning / good dyeing effect; +++. The softening effect is best / the degree of browning is high / the dyeing effect
is good. TTT. Time consuming;TT. Short time;T. Shorter time ;failed. Softening failure
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Table 2 Comparison of advantages and disadvantages of different softening protocols on lignified plant materials in paraffin sections
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