Flowering Aspect in Strawberry by Light Microscopy and Electron Microscopy
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SEM and Stereomicrosceny were used to examine the flowering aspect in strawberry. The cultivai Torrey from Califonia and the cultivar Toyonoka fromJapan were
used as the test plants. Three frequencies of liquid leaf fertilizer were applied after cutting back {defoliation) to the Torrey cultivar at the University of Sydney. The effect of
temperature on the flowering of the Toyenoka cultivar was studied in the growth chamber at Suranaree University of Technology. There were at least 6 ontogenies of the
apices from vegetative to flower by SEM technique, while under the stereomicroscopy enly 5 ontogenies wase found. SEM gave the most detail while the stereomicroscopy was
appropriate for determining flowering in the field. Key words : defoliation, ontogenies, strawberry, stereomicroscopy, scanning electronmicroscopy.

Cultivars of the cultivated strawberry (Fragaria ananassa Duch.) are categorized as either ’_Juneﬁearring‘, Everbearing’, or 'Day neuiral’, based on the photoperiodic
responses of various development processes, particularly flower bud formation [11,[2]. Howséver, care mmust be taken when specifying that a cultivar is shorf-day, leng-day, or day
neutral, since Junebearers (short-day types) can be classified as Day neutral at low temperatures-and Day-neutrals could be classified as Everbearers {long-day types) at high
temperature. An examination of the effect of environmental factors e.q. temperature, daylength, autrition and defoliation, on the separate flowering processes of induction,
initiation and development would be beneficial. Scanning electron microscopy (SEM) is a well established technigue which has allowed a considerable advancement in studies
on flowering processes.
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A series of experiments using stereomicroscopy and SEM to compare and study flower initiation and development in cultivated strawberry were done in 7989
and in 2001 at the University of Sydney and Suranaree University of Technology. Three frequencies of liquid teaf fertilizer were applied after cutting back {defoliation) to the
torrey variety. Twenty plants sampled from each treatment were dissected every fortnight under a wild Heerbrugg M5 stereo-microscope at a magnification of 6 to 50
times, and together with the SEM technigue, the flowering processes was studied [3]. The number of induced apices were recorded. At Suranaree University of Technology,
the variety Toyonoka was planted in the growth chamber under 20/16°C and 23/18°C {day/night temperature) and 12/12 hr {day/night light). The Nght Intensity used was
10,000 Lux and the RH was 80%. The plants were in the growth chamber for 6 months. Then, the dissecting technique under the stereo-microscopy and SEM were used ic
inve flowering process of this short day variety.
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There were at least 6 ontegenesis of the apices from vegetative to flower by SEM technigue while under the stereo-microscope only 5 ontogenesis were found.
Furthemore, SEM gave the most detait 3. However, the sterec-microscopy technigue was quicker and was mote appropriate for determining flower initiation in strawberry
plants grown in the field. Each ontogeny of the apices examined by thase two technigues are compared in Fig. A-F. The number of induced apices at the fourth, sixth and eight
week after defoilation is shown in Fig.1. The effect of foliar fertilizer application on the number of induced apices out of 20 as detected by dissection at the fourth, sixth and
eighth week after defoliation is shown in Table 1. The number of induced apices to flower and the leaf apices seen under the sterec microscopy of variety Toyonoka grown in
thegrowth chamber Is shown in Table 2. Toyonoka is a short-day variety which temperature apart from daylenght can induce flowering. Initiation of flower buds decrease
with increasing temperature up to '8°C. The temperature below 15°C can induce flowering in long-day variety. The upper critical temperature required to ensure
independence from photaperiedic 2ffects is as low as 7°C in some cultivars while in some cultivars have found to be between 15 and 21°C [2]. Both light microscopy and
eiectron microscopy are relevant and appropriate technique for the study of the flowering aspect in sirawberry species,

Fig. A- F. The ontogeries of flower development in strawberry obzerved using the SEM {left) and stereomicroscopy (right) tachniques.
A Vegetative apex B Initial plase € Early of sepal initiation D The development of flower organ E Later stage of flower development
F The elongation of sepal (not seen in stersomicroscopy) L = The last trifofiate leaf LP = Leaf primordia P = Primordium S = Sepal PE = Petals ST = Stamen EH = Epidermal Hairs

B Table 1 The effect of foliar fertilizer application on the number of induced apices
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Figure 1 The number of induced apices at the fourth, sixth and eighth week after defoliation. X%, ,=0.60, not significant at 5% level
" Total ’ ] 20 40
Regrfssaon Equations. _ & weeks after defoliation
= 3 times (T,} 15 5
2times (T;] 13
No application (T,) 10 10
: i g ’ ks X?,, = 2.72, not significant at 5% level
Table 2 The number of induced apices to vegetative, the nurnber of induced apices Total 38 2

to flower, the total sample number of apizes collecting and the percentage of flower
founded in strawberry variety Toyonoka grown at 21/16'C (day/night) and 23/18°C

8 weeks after defoliation

3 times (T} 19 1
2times (T;) 18 2
No application (T} v 1S5 5
¥ 1 venets) 1 ; i X%, .= 3.75, not significant at 5% level
21/16"C {day/night) 3.0 7 10 70 Total o 52 8
23/18°C (day/night) -4 ) C 6 b1 50 X 22 for totaf at each sampfing time = 36,09, significant P < 0.001,
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