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SUMMARY Two durian cultivars, ‘Monthong’ and ‘Chanee’, were investigated with respect to post-pollination processes in the pistil and the percentages of fruit set after self-pollination or reciprocal crossing. Pollen grains from each cultivar germinated normally on both stigmas and grew downwards healthily. The percentage of penetrated ovules exceeded 40% in all treatments. However, fruit set after self-pollination in ‘Chanee’ was extremely low. The percentage of fruit set in ‘Chanee’ 35 d after self-pollination (DAP) was 0% in 2002 and 2003, while that of ‘Monthong’ was 6.9% in 2002, and 23.6% in 2003. The percentage of fruit-set after cross-pollination was significantly higher. On the basis of pollen-tube growth behaviour and the non-synchronisation of fruit drop between self-pollination and the two cross combinations, it may be that ‘Monthong’ and ‘Chanee’ durians possess post-zygotic barriers to selfing, especially in ‘Chanee.’



D



urian (Durio zibethinus L.) is one of the most important cash crops in southeast Asia, with a long history of cultivation. There are over 300 cultivars of durians in Thailand and Malaysia (Brown, 1997). In Thailand, ‘Monthong’, ‘Chanee’ and ‘Kradum’ are the major commercial cultivars. In Malaysia, ‘D24’, ‘D22’ and ‘Red Prawn’ are the major commercial cultivars. Some famous cultivars, including ‘Chanee’ in Thailand and ‘Red Prawn’ in Malaysia, are well known for their low percentage fruit set, especially if they are selfpollinated. In peninsular Malaysia, cultivars which have 20–25% fruit set are regarded as having a high fruit set (Soepadmo and Eow, 1977). Valmayor et al. (1965) observed that some durian cultivars were completely self-incompatible. Namuco (1978) self-pollinated a selfincompatible cultivar and found that the pollen could germinate on the stigma, and observed fertilisation and the beginning of endosperm development. Thus, he postulated abortion of the endosperm and embryo during the early stages as the mechanism of low fruit set in self-pollinated durian. However, Namuco (1978) did not observe pollen tube growth in the style. Lim and Luders (1998) considered that the mechanism of selfincompatibility in durian was gametophytic, which involved arrest of the pollen tube in the pistil; but they also showed that fruit drop of self-pollinated flowers was slower than that of non-pollinated flowers. So it seems that the failure of fruit set in self-pollinated flowers was not only caused by gametophytic self-incompatibility. Thus, the factors affecting low fruit set in self-pollinated durian trees are still unclear. The objective of this study was to compare self- and reciprocal cross-pollinations of ‘Chanee’ and ‘Monthong’ durians and, in particular, pollen-tube growth in the pistil, the percentage of ovules penetrated by pollen *Author for correspondence.



tubes, and the percentage fruit set, to identify possible factors affecting fruit set.



MATERIALS AND METHODS Plant materials and pollination techniques From 2001 to 2003, ‘Chanee’ and ‘Monthong’ durian trees, more than 12 years-old, were used in three durian orchards in Chanthaburi Province, in eastern Thailand.The durian trees were fertilised during 2001 and 2002 using the conventional practices of Thai farmers. During 2002 and 2003, all the orchards also required foliar fertilisation. ‘Chanee’ and ‘Monthong’ were self-pollinated, and reciprocally crossed, to examine in vivo pollen-tube growth and fruit set. Durian flowers, which show nocturnal anthesis, were emasculated during the daytime, then the emasculated buds were wrapped in paper envelopes. Fresh anthers were collected from flowers that opened on the same day for both cultivars. Anthers collected in the daytime were placed into a Petri dish with silica gel to prepare their pollen for pollination in the evening. Hand pollinations were carried out during the night. In vivo pollen-tube growth in the pistil Pistils were collected from hand-pollinated flowers 2, 8, 16, 24, 32 and 48 h after pollination, and treated immediately with 1:1:18 (v/v/v) formalin: acetic acid: 50% ethyl alcohol (FAA) after collection. The samples were transferred to 70% (v/v) ethanol and stored at 5°C. For observation by fluorescence microscopy, styles were cross-sectioned and incubated in 1.25 M NaOH at 60°C until they softened and cleared. Ovules were dissected from the ovaries and incubated in 1.25 M NaOH at 60°C until they too were softened and cleared. After maceration and clearing treatment, both styles and ovules were washed with distilled water and stained with



K. H. LO, I. Z. CHEN and T. L. CHANG 0.1% (v/v) aniline blue (Chroma Gesellschaft Schmid GmbH & Co., Muenster, Germany) in 0.1 M potassium phosphate adjusted to pH 12.48 for at least 1 h (Martin, 1959), then the stained tissues were spread on glass slides with appropriate cover-slips gently pressed over them to form observable samples. Slides were examined under a Nikon Optiphot (equipped with a 470 – 490 nm excitation filter and a 520 nm emission filter; Nikon Corporation and Nikon Instech Co. Ltd., Kanagawa, Japan) or a Zeiss Axioskop 40 (equipped with filter set 09, a 450 – 490 nm excitation filter and a 515 nm emission filter; or filter set 01, a 365 nm excitation filter and a 397 nm emission filter; Carl Zeiss MicroImaging Inc., New York, USA) for fluorescence microscopy. Filter set 01 achieved the best resolution of pollen-tubes inside stigmas, styles and ovaries. With the other two filter sets, the images of pollen-tubes inside the style were barely recognised. However, resolution of the pollen-tube inside the stigma or ovary was apparently the same as with filter set 01.
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Percentage fruit set Fruit set percentages in the six treatments: namely self-pollinated ‘Chanee’; self-pollinated ‘Monthong’; ‘Chanee’  ‘Monthong’; ‘Monthong’  ‘Chanee’; ‘Chanee’ not pollinated; and ‘Monthong’ not pollinated, were investigated. For each treatment, four-to-nine trees were used. In the first four treatments, 25 – 40 thinned corymbs, each retaining three-to-five flowers, were sampled in 2002, and in 2003. For the other two treatments, 13 – 20 flowers were monitored in both years. Flowers were emasculated before anthesis and wrapped in paper envelopes without pollination. Fruit set percentages were recorded from the second-day after pollination to day-35.



RESULTS In vivo pollen-tube growth in the style Most durian pollen is monosiphonous, but some is disiphonous (Figure 1A). Pollen of ‘Chanee’ and ‘Monthong’ germinated normally on stigmas in all treatments. Two hours after pollination, the growth of cross-pollination pollen-tubes was faster than in the selfpollination treatments, and the pollen-tubes on ‘Chanee’ pistils grew faster than those on ‘Monthong’. Eight hours after pollination, the growth of pollen-tubes on ‘Monthong’ pistils was faster than on ‘Chanee.’ On ‘Mongthong’ pistils, cross-pollinated pollen-tubes, which grew 37.4% into the styles, grew significantly faster than self-pollinated pollen-tubes, which grew only 31.4% into the styles; however, these comparative growth results were the opposite in ‘Chanee,’ at 25.1% and 27.3%, respectively; although none of these results were significantly different. Sixteen hours after pollination,
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FIG. 1. Fluorescence microscopy of pollen-tubes developed in durian (Durio zibethinus) pistils after self- or cross-pollination. Panels A–C; pollen grains of ‘Chanee’ durian germinated on the stigmas, with pollen-tubes growing into the styles and passing through the bases of the styles of ‘Chanee’ pistils 24 h after self-pollination. Panel D; a pollen-tube tip swollen in a ‘Chanee’ durian style after self-pollination. Panel E; before pollination, callose accumulated at the chalaza end. Panel F; in penetrated ovules, callose accumulated at the end of the embryo sacs near the chalaza and micropyle region. Panel G; pollen-tube grows into the ovule of ‘Chanee’ at 48 h after self-pollination. Panel H; a pollen tube exhibiting abnormal appearance, but still growing into the ovule. Panel I; branching of pollen tubes near the micropyle. Arrowhead, callose plug; hollow arrowhead, disiphonous pollen grain; black arrow, abnormal pollen tube; white arrow, branching of pollen tube. Ch, chalaza; ES, embryo sac; F, funiculus; Ov, ovule; PG, pollen grain; Pl, placenta; PT, pollen-tube; PTT, pollen-tube tip; V, vascular tissue. Scale bar for Panels A–I equals 145 µm, 200 µm, 200 µm, 40 µm, 430 µm, 420 µm, 180 µm, 180 µm and 150 µm, respectively.
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FIG. 2 Fluorescence microscopy of pollen germination, pollen-tube growth, and pollen-tubes passing through the bases of styles of ‘Chanee’ durians (Durio zibethinus L.) 48 h after self-pollination (Panels A, B), and after cross-pollination (Panels C, D) with ‘Monthong’ pollen. PG, pollen grain; PT, pollen-tube; V, vascular tissue. Scale bar = 1 mm.
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TABLE I Pollen-tube length and relative growth rate in ‘Chanee’ (‘C.’) and ‘Monthong’ (‘M.’) durians (Durio zibethinus) after selfing or reciprocal pollination in 2003 Time after pollination (h)



Combination  ‘C.’  ‘C.’ ‘C.’  ‘M.’ ‘M.’  ‘M.’ ‘M.’  ‘C.’



2 1.9 ± 0.2 mmx (4.3 ± 0.4%)y 2.5 ± 0.1 mm (5.2 ± 0.2%) 1.8 ± 0.1 mm (4.1 ± 0.3%) 2.2 ± 0.1 mm (4.9 ± 0.3%)



8



16



12.6 ± 0.5 mm (27.3 ± 1.1%) 11.9 ± 0.5 mm (25.1 ± 1.0%) 13.7 ± 0.3 mm (31.4 ± 0.6%) 16.6 ± 0.2 mm (37.4 ± 0.6%)



21.7 ± 1.0 mm (46.2 ± 2.1%) 31.4 ± 1.0x mm (69.6 ± 2.2%)z 30.1 ± 0.7 mm (72.4 ± 1.5%) 31.6 ± 0.8 mm (69.8 ± 1.1%)



24 40.4 ± 1.6 mm (87.8 ± 3.4%) 46.1 ± 0.5 mm (99.4 ± 0.6%) 43.2 ± 0.5 mm (98.4 ± 0.8%) 44.6 ± 0.9 mm (100 ± 0.0%)



48 * (100%) * (100%) * (100%) * (100%)



x



Mean values ± SE (n = 14 – 24). Length of pollen tube in style/length of style  100% z This treatment was sampled 17 h after pollination. * The pollen-tube passed through the style. The average style lengths were 46.29 ± 0.21 mm (mean ± SE; n = 112) and 43.73 ± 0.21 mm (mean ± SE; n = 97) for ‘Chanee’ and ‘Monthong’, respectively. y



pollen-tube growth in ‘Chanee’  ‘Monthong’, ‘Monthong’  ‘Chanee’, and ‘Monthong’ selfpollinations were more-or-less the same, growing approx. 70% into the styles; but the pollen-tubes in ‘Chanee’ selfpollinations were significantly slower, reaching only approx. 50% into the styles. Twenty-four hours after pollination, all of the pollen-tubes had almost reached the bottom of the styles, except those in self-pollinated ‘Chanee’. Although pollen-tube growth was significantly faster in cross-pollinations (i.e., ‘Monthong’  ’Chanee’) than in self-pollinations (especially in self-pollinated ‘Chanee’); after pollination, all passed down the styles within 48 h, in all combinations (Table I; Figure 2). While a few pollen-tubes showed abnormal growth; for example, swollen tips caused by abnormal callose accumulation (Figure 1D); most pollen-tubes created periodic callose plugs normally (Figure 1B, C) in all treatments. Percentage of penetrated ovules The chalazal end of the embryo sac accumulated callose in treatments without pollination, and before penetration by pollen-tubes (Figure 1E). An ovule which is penetrated by a pollen-tube usually accumulates callose at the chalazal end as well as at the micropyle end of the embryo sac (Figure 1F). Pollen-tubes penetrated the ovules within 48 h of pollination, and most pollentubes grew normally into the ovary (Figure 1F, G). Only a few pollen-tubes showed an abnormal appearance in the ovary (Figure 1H), and some exhibited branching near the micropyle (Figure 1I). The percentages of penetrated ovules were significantly different between the self- and cross-pollination treatments, while being non-significant or only slightly significant between cultivars (Table II). ‘Monthong’ selfpollination was the lowest (41% and 40% for locule base and for ovary base, respectively) followed by ‘Chanee’ self-pollination (46% and 46%, respectively), ‘Chanee’  ‘Monthong’ (54% and 55%), and ‘Monthong’  ‘Chanee’ (55% and 56%). Durian ovaries have at least five locules,



and each locule has about six ovules; thus the potential number of fertilised ovules in all pollination combinations should be at least two ovules in each locule, and eight to twelve ovules in each ovary. Percentage fruit set In the non-pollination treatments, all labelled flowers had abscised within 8 d of the comparable pollination treatments in both 2002 and 2003. All pollinated flowers remained on the trees longer than the non-pollinated flowers. In 2002, the percentage fruit set of the ‘Monthong’ self-pollination treatment 35 d after pollination was 6.9%, and in the ‘Chanee’ selfpollination treatment was 0%. ‘Monthong’  ‘Chanee’, and the reciprocal cross, gave 11.9% and 49.9% fruit set, respectively. The fruit set trend in 2003 (Figure 3) was similar to that in 2002; however, the percentage fruit set increased markedly in treatments that used ‘Monthong’ as the maternal parent. Most fruit, except fruit from the ‘Chanee’ self-pollination treatment, 90% of which were lost within 12 d of pollination, remained on the trees for more than 14 d. The ‘Chanee’ self-pollination treatment, lost all of its small fruits 35 d after pollination.



DISCUSSION Although Lim and Luder (1998) indicated that some durian cultivars had gametophytic self-incompatibility, Namuco (1978) reported the fertilisation of selfpollinated flowers in self-incompatible durian cultivars. Moreover, a previous study showed that non-pollinated ovaries abscised much earlier than those of selfed flowers of a self-incompatible variety (Shaari et al., 1985). In this study, self-pollinated pollen of both cultivars germinated normally on their own stigmas and grew healthily into the styles; however, the growth rate of pollen-tubes was faster in the cross-pollinated combinations than in the self-pollinations. This is different to the performance in plants with typically gametophytic self-incompatibility (De Nettancourt,



TABLE II Proportion of penetrated ovules of ‘Chanee’ (‘C.’) and ‘Monthong’ (‘M.’) durians (Durio zibethinus) after selfing or reciprocal crossing in 2003 Pollination combination (  ) Parameter



‘C.’  ‘C.’x



‘C.’  ‘M.’



‘M.’  ‘M.’



‘M.’  ‘C.’



Ovules from a locule Replications (n) Ovules from an ovary Replications (n)



0.46 ± 0.02 202 0.46 ± 0.02 40



0.54 ± 0.02 221 0.55 ± 0.02 43



0.41 ± 0.03 110 0.40 ± 0.03 29



0.55 ± 0.02 164 0.56 ± 0.03 34



x



Values are means ± SE.



Percentage remaining on branches branches percentageofofovaries ovaries remain on
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FIG. 3 Percentage fruit set 35 d after pollination (DAP) in ‘Chanee’ (‘C.’) and ‘Monthong’ (‘M.’) durians (Durio zibethinus) after selfing or reciprocal crossing in 2003.



1997; Kao and Huang, 1994; Mascarenhase, 1993; Newbigin et al., 1993; Singh and Kao, 1992; Yang and Chen, 2000). Pollen-tubes passed through the base of the style about 24 h after pollination in both self- and crosspollinationed combinations. No self-incompatible phenomenon was observed in the styles of ‘Monthong’ and ‘Chanee’. Moreover, the percentage of ovules penetrated in all pollination combinations was over 40% (Table II). Durian embryo sacs belong to the polygonum type (Soepadmo and Eow, 1977; Namuco, 1978). Embryo sacs before pollination, as well as those without pollen-tube penetration, accumulate callose solely at the chalazal end (Figure 1E). After the pollen-tube has penetrated into the embryo sac, the embryo sac usually accumulates callose not only at the chalazal end, but also at the micropyle end (Figure 1F). These phenomena are similar to those observed in passion fruit (Ho, 1984), tea (Yang, 1998) and pitaya (Hsu, 2003), using fluorescence microscopy. Moreover, branching of pollen-tubes near the micropyle was also observed (Figure 1I). Wilms (1974) suggested that post-fertilisation factors probably caused the branching of some pollen-tubes in spinach.
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Therefore, the change in callose accumulation and branching of pollen-tubes at the micropyle may induce fertilisation in the penetrated ovule. The results indicate that the low rate of fruit setting in these two cultivars was not caused by typical gametophytic self-incompatibility. ‘Monthong’ and ‘Chanee’ durians cannot set fruit without pollination. Although the percentages of penetrated ovules in ‘Monthong’ and ‘Chanee’ selfpollination were roughly the same (Table II), 15% of self-pollinated flowers of ‘Monthong’ set fruit 35 d after pollination, whereas most of the self-pollinated flowers of ‘Chanee’ were shed in the first 10 d, and all were shed by 35 d after pollination. In the ‘Monthong’  ‘Chanee’ (  ) cross, the percentage fruit set was about 50% in 2002 and 2003; while in the ‘Chanee’  ’Monthong’ cross it was 12% in 2002, and 40% in 2003 (Figure 3). These results not only indicate that both cultivars show low percentages of fruit-set after self-pollination, but also that some other mechanism(s) cause low fruit set in ‘Chanee’ self-pollination, especially after fertilisation. Therefore, ‘Monthong’, and especially ‘Chanee’ durians may possess post-zygotic barriers preventing successful self-pollination. Durian flowers can be classified into two types. In type A, the flower exposes its stigma only at anthesis. In type B, the stigma always protrudes from the envelope of petals on the day before anthesis (Subhadrabandhu and Ketsa, 2001). ‘Chanee’ and ‘Puang Manee’ possess both types of flowers on the same tree; however, ‘Monthong’ and ‘Kradum’ usually only have type A flowers (Lo et al., 2002). Therefore, durians may have several mechanisms to promote hybridisation, for example, protogynous flowers, stigmas that protrude before anthesis, and low percentage fruit set after self-pollination. Durian stigmas maintain their receptiveness for 48 h, from 24 h before to 24 h after anthesis (Salakpetch et al., 1992). Protruded stigmas before anthesis, as in ‘Chanee’, may promote hybridisation before anthesis. Moreover, post-zygotic barriers to selfing, especially in ‘Chanee’, may be another such strategy to promote out-crossing.
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SUMMARY. Two durian cultivars, 'Monthong' and 'Chanee', were investigated with respect to post-pollination processes in the pistil and the percentages of fruit set after self-pollination or reciprocal crossing. Pollen grains from each cultivar germinated normally on both stigmas and grew downwards healthily. 






 Download PDF 



















 6MB Sizes
 0 Downloads
 134 Views








 Report























Recommend Documents







[image: alt]





Challenging Behaviour in Juvenile HD 

It is useful to try and build ... person can be useful if trying to build up this picture, although it must be remembered that people ... SEEKING PROFESSIONAL HELP .... All fact sheets can be downloaded free of charge from our website ...














[image: alt]





Distinctiveness in chromosomal behaviour in ... - Semantic Scholar 

Marathwada Agricultural University,. Parbhani ... Uni, bi and multivalent were 33.33%, 54.21 % and. 2.23 % respectively. Average ... Stain tech, 44 (3) : 117-122.














[image: alt]





Distinctiveness in chromosomal behaviour in ... - Semantic Scholar 

Cytological studies in interspecific hybrid derivatives of cotton viz., IS-244/4/1 and IS-181/7/1 obtained in BC1F8 generation of trispecies cross ... Chromosome association of 5.19 I + 8.33 II +1.14III + 1.09IV and 6.0 I+ 7.7 II +0.7III + 1.25IV was














[image: alt]





competitiveness and growth in brazil - Christian Daude 

import substitution industrialization, oil imports and foreign savings. This view was reinforced ...... argue that institutions and policies best suited to countries at the leading edge of the technological frontier ...... Investment Online Climate S














[image: alt]





competitiveness and growth in brazil - Christian Daude 

investigate whether Brazil has an inadequate business environment, and if so, .... This would be a sign that some aspects of the business environment â€“in this.














[image: alt]





Phase behaviour of argon and krypton adsorbed in ... 

Jun 27, 2003 - small vapour regions to coalesce into large bubbles within the porous medium. These larger bubbles support more oPs (3Î³) annihilation.














[image: alt]





Group courtship, mating behaviour and siphon sac function in the ... 

Oct 27, 2004 - Mall, University of Hawaii at Manoa, Honolulu, HI 96822, U.S.A.. (email: [email protected]).H. L. Pratt is at the Mote Marine. Laboratory, 24244 ..... 211â€“237. Seattle, Washington: U.S. Department of Commerce, National. Oceanic and














[image: alt]





Obligations and cooperative behaviour in public good ... 

Table 5 reports the regression results. First, relative ... This regression results confirm result 1. ..... Z-Tree: Zurich toolbox for readymade economic experiments-.














[image: alt]





Obligations and cooperative behaviour in public good ... 

In this paper we analyse the independent effect of obligations on individual ..... 13 For conducting the experiment we used the experimental software 'z-Tree' ...














[image: alt]





Phase behaviour of argon and krypton adsorbed in ... 

Jun 27, 2003 - This may result in the positron annihilating with an electron of opposite ... the balance between the zero-point pressure of the Ps atom and the ...














[image: alt]





Cluster percolation and pseudocritical behaviour in ... 

Jun 7, 2001 - the presence of an external magnetic field, such clusters remain well-defined and lead to a percolation transition, even though the system no ...














[image: alt]





Genetic structure, relatedness and helping behaviour in ... 

References. Applied Biosystems. (2004). GeneMapper Software, version. 3.7. Foster City, USA: Applied Biosystems. Balmforth, Z.E. (2004). The demographics, spatial structure and behaviour of the yellow mongoose, Cynictis penicillata, with emphasis on 














[image: alt]





Management Functions and Behaviour in Tourism.PDF 

Differentiate between Line Management and. Staff Management. Which one would you. consider more crucial in case of a service. organisation ? 20. MTM-1 1 ...














[image: alt]





PREVENTING SELFISH BEHAVIOUR IN ... 

with the use of ordinary money. We introduce a monetary system based on spender-signed money that ..... schemes and make the necessary payments in a.














[image: alt]





Individual differences in parental care and behaviour ... 

three behavioural variables once at each brood stage: the frequency (number per ... 3. 4. (b). Figure 1. Apparatus used for (a) the novel fish test and (b) the mirror test. .... puted in the nonspawning group) and no meaningful factor analysis of ...














[image: alt]





Cluster percolation and pseudocritical behaviour in spin models 

Jun 7, 2001 - The critical behaviour of many spin models can be equivalently formulated as ..... [13] K. Binder, D.W. Heermann, Monte Carlo Simulations in.














[image: alt]





Plasticity and avalanche behaviour in microfracturing ... 

Plasticity and avalanche behaviour in microfracturing phenomena. Stefano Zapperi*, Alessandro Vespignaniâ€ . & H. Eugene Stanley*. * Center for Polymer Studies and Department of Physics, Boston University,. Boston, Massachusetts 02215, USA. â€  Insti














[image: alt]





Changes in macroscopic behaviour through ... 

Journal of Physics: Conference Series 94 (2008) 012015 ... Cu-KÎ±1 and KÎ±2 radiation, was fitted to each peak in the range from 2Î¸ = 12- 75Â°. A least means.














[image: alt]





Changes in macroscopic behaviour through ... 

E-mail: [email protected] ... which are in solution at high temperatures segregate to grain boundaries during slow cooling. .... indicates that it contains less substitutional niobium in the bulk ceramic compared to the ...














[image: alt]





Larval settlement behaviour in six gregarious ascidians in relation to ... 

Inter-Research 2010 Â· www.int-res.com. *Email: Marc. ...... J Exp Biol 208:433â€“438. Kasper ML, Reeson AF, Austin AD (2008) Colony characteris- tics of Vespula ...


























×
Report Pollen-tube growth behaviour in 'Chanee' and 'Monthong' durians ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















