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ABSTRACT 


This work was conducted during 2000  & 2001 seasons on fruitful trees of 5 pecan cvs. (Curtis; Mahan; Money Maker; Stuart and Van Deman grown in Toukh and Al-Khanka regions, Qalubia Gevernorate. It was hoped to determine the suitable fertilizer/s for Curtis (an important commercially cultivated cv.) through studying their flowering characteristics (Expe.,I) and both productivity and fruit  quality of Curtis cv. in response to cross pollination with pollens of four investigated pollinizers  (Exp.,II). 


Obtained results revealed that date/duration of all investigated flowering characteristics varied greatly not only from one cultivar to another but also even with the same cultivar. Hence, flowering dates of both pistillate and staminate flowers for each individual cv., as well as maturation date of its sex organs (stigma receptivity and pollen shedding) didn’t fully coincided in either both start and dates of blooming or duration extended along the whole and full bloom stages of both flower types. Meanwhile, all 5 cultivars tended strongly to be dichogmous, but according to earliness or lateness in blooming and maturation date of one flower type (sex organ) than the other, two opposite patterns were detected. Curtis; Mahan; Money Maker and Stuart cvs. were protogynous (blooming of their pistillate flowers and stigmata receptivity took place  earlier than pollen shedding of their Staminates.), While with van Deman the pattern took the other way around and classified as a protandrous. 


As for the influence of pollination treatments on productivity indicators of Curtis cv. expressed as fruit  set% ; mature fruits picked per either an individual pistillate inflorescence or tree (4 tigged limbs per each), as well as its fruit quality physical and chemical properties, i.e., (average fruit wt., dimensions and shape index) and (kernel oil, proteins; carbohydrates and sugars), respectively. Data obtained during both seasons proved that all cross pollination treatments were statistically more effective than the naturally self (open) pollinated Curtis trees, however cross pollination with van Deman pollens was the superior and surpassed significantly the other cross pollination treatments. Such trend was true especially as fruit set%; three other measurements of productivity and average fruit weight and length of Curtis fruits, beside their kernel oil and protein contents.          

   INTRODUCTION

Pecan (Carya pecan) is a popular well known member of nut group / species .It can be grown successfully under the subtropical conditions due to its lower chilling requirements as compared to the other group species which needed too higher chilling. Moreover, most introduced pecan cultivars to Egypt yield satisfactory and proved to be highly productive than other nut species such as Persian walnut. Total cultivated area of pecan reached 359 feddan according to the Statistical of Ministry of Agriculture 2000.

       Pecan tree bears two types of flowers i.e. the pistillate which are born terminally in cluster on the current year's wood, while staminate ones (catkins inflorescences) are produced from the previous year's wood.

      Several investigators recorded that pecan trees tend strongly to dichogomous, whereas timing of pollen shedding and pistil /stigma receptivity did not fully coincide in any pecan cultivar (Nakayma, 1967 and Brison, 1974). In addition, Gray, 1974 classified pecan cultivars according to dates of pollen shedding and stigma receptivity into two main groups: 1- in cultivars of this group pollen shedding takes place earlier before stigma receptivity which happen latter and 2- second group its cultivars follow an opposite trend to that of the aforesaid group. Accordingly for successful pecan plantation one are two cultivars (as pollinizer/s) beside the main /commercial cultivar must be presented in each orchard. These cultivars must be characterized by: 1-higher productivity with valuable fruits of good qualities. 2- the coincidence of pollen shedding of the pollinizer cultivar/s with the stigma receptivity for the commercial one in order to insure an adequate fruit set % under the environmental conditions of the same region. 3- cross compatibility between the commercial cultivar from one hand and pollinizer /s from the other beside the beneficial influence on fruit quality.

      Therefore, the present study was conducted during both 2000 and 2001 seasons to evaluate the suitability of four pecan cultivars (Mahan; Money Maker; Stuart; and Van Deman) grown in Al-Gabal Al-Asfar Farm as pollinizers for the commercial cultivar (Curtis) grown in the Experimental Station of Faculty of Agriculture, Moshtohor.

MATERIALS AND METHODS

This study was carried out during two consecutive seasons through 2000 and 2001 years. Fruitful trees of five pecan cultivars grown in two orchards located at two distinctive regions (Toukh and Al-Khanka) both belonging to Qalubia Governorate were the plant material used. This wark aimed to provide an acceptable solution for dichogomy phenomenon and consequently throwing some light on possibility of increasing productivity and improving fruit properties of one of the most important pecan cultivar i.e.Curtis trees grown in the Experimental Farm of the Faculty of Agriculture, Moshtohor "Toukh region" through determining the desirable pollinizer/s. The superiority of such cultivar (Curtis ) not only due to its preferable fruit qualities for the Egyptian consumer but also to its resistance to several diseases especially scabe.

Therefore, suitability of four pecan cultivars namely: 1-Mahan; 2-Money Maker; 3-Stuart; and 4-Van Deman for being used as a desirable pollinizers to Curtis c.v. was studied.Accordingly to realize such goal it was planned to investigate the following

I-Evaluation of flowering and some related characteristics:-In this regard four healthy similar tress from each of the five pecan cultivars under study were carefully selected during each season. Four main branches (limbs) well distributed around each tree periphery were selected and labelled in February of every season, whereas at least about 50 inflorescences were expected to be produced per each limb.                       

I-a-Flowering stages:
    Start; full and termination of blooming time for both flower types (pistillates & Staminates), as well as duration during which it was extended were estimated /determined for each of the five pecan cultivars under study.

I-b-Date of pollen shedding and pistil receptivity during full bloom stage:

During full bloom stage pistil receptivity date was determined depending upon 2 signs of stigma: a-change of its colour from deep green to light yellow and b-when it has velvet like surface. Meanwhile, pollen shedding was recorded when anthers dehisced. The beginning and end of each of both aforesaid measurements were recorded for tree and an average of duration for both flowers were estimated for each cultivar.

I-c-Pollen grains viability:
Pollen grains viability of each pollinizer under study, beside Curtis was tested by investigating their stainability with acetocarmine according to Khalil, 1978.        

2-Productivity and fruit quality measurements of Curtis pecan cv. as influenced 

       by pollen grains source: 
Some fruiting measurement i.e,fruit set %,number of retained fruits per inflorescence at harvesting and productivity indicator expressed either as number or weight of fruits harvested from the four labelled limbs (each with approximately 50 pistillate inflorescences ±3 ) per every tree; beside fruit physical and chemical properties of Curtis pecan cv. in response to the following five pollination treatments were investigated during 2000and 2001 seasons.

The investigated pollination treatments were as follows:

1-Open (naturally self) pollination, whereas the pistillate flowers of Curtis trees were left without bagging.

2-Hand cross-pollination with pollen grains collected from male inflorescences of the four pecan cultivars (a-Mahan; b-Money Maker; Stuart and d-Van Deman) grown in Al-Gabal Al- Asfar Farm to be evaluated individually as male parents / pollinizers.

Pollen grains were collected separately from each of the aforesaid four pollinizers after the method described by Shyi- Kuan et al (1994). Hand cross-pollination was carried out in the early morning after 3 days from collecting male inflorescence.


The complete randomized block design with three replications was employed for arranging the five investigated pollination treatments, whereas each replicate was represented by a single tree. Therefore, fifteen healthy Curtis pecan trees grown in the Experimental Farm of Faculty of Agriculture at Moshtohor were carefully selected for being representative of the female/ mother parent needed for this experiment. The devoted Curtis pecan trees (15) were divided into 3 categories according to their vigor, whereas each included 5 trees and a single tree from each group was subjected randomly to one of the five investigated pollination treatments. On each tree four main branches (limbs) well distributed around the tree periplery were labelled at late February. At full bloom approximately 50 inflorescences each with about four pistillate flowers were labeled on every limb for receiving the corresponding pollination treatment while others ores later were immediately removed.


The aforesaid pollination treatments were evaluated regarding the response of the following cropping and fruit quality measurements:- 

A- measurements of productivity or cropping indicators :

1-    A.1- Fruit set %: -

   
Number of total pistillate flowers per each labelled limb (main branch) was counted just at opening (for open pollination treatment) or after hand cross-pollination has been done (with the various cross-pollination treatments). Five weeks later number of developed fruitlets per each limb was counted then fruit set % was estimated on the base of the total number of previously counted pistillate flowers.

2- A.2- Number of mature fruits per each pistillate inflorescence:

       The number of fruits remained per each individual pistillate inflorescence till harvesting was estimated.

A.-3-Number and weight of mature fruits harvested from the four labelled limbs of every tree.

    B-Fruit quality:  
     After harvesting, hull was removed, then fruits (nuts) were subjected to curing for 30 days just before the following determinations:

       B.1- Fruit physical characteristics:

3-                In this regard fruit (nut) dimensions (polar and equatorial diameters) i.e. nut length and width, as well as shape index i.e. L:W ratio and average weight of nut in gms, besides shell and kernel % were estimated after hull removing of cured fruits.

       B.2- Fruit chemical properties:     
     In this regard the main components of pecan kernel i.e., protein %, total carbohydrates and total sugars % were determined using the methods recommended in A.O.A.C (1985).           
   -Statistical analysis:
Data recorded in both seasons were subjected to analysis of variance (Snedecore and Cochran, 1980). In addition, significant differences among means were distinguished according to Duncan, s multiple test range (Duncan, 1955).       

RESULTS AND DISCUSSIONS 

I- Flowering characteristics: 

4-     
In this regard chronological measurements of some flowering characteristics i.e., flowering dates (starting & termination) of both pistillate and staminate flowers, as well as duration extended for each type and maturation dates of both sex organs (pistil/stigma receptivity and pollen shedding),beside pollen grains fertility of five pecan cultivars (Curtis, Mahan; Money Maker; Stuart and Van-Deman) were evaluated during both 2000 & 2001 experimental seasons. Data obtained are presented in Table (1). 

I.A.Chronological measurements of some flowering characteristics:   

5-   It is quite evident that flowering dates of both pistilate and staminate flowers for each individual pecan cultivar did not entirely coincide during each season. Such trend was true when flowering dates for both pistillate and staminate flowers of a given pecan cultivar were compared at either (starting and termination dates) or the (whole and full bloom stages) of flowering during each season. In other words, all five pecan cultivars under study  strongly tended to dichogomous, whereas most cultivars (Curtis; Money Maker; Mahan and Stuart) were protogynous as blooming of their pistillate flowers took place earlier than their  staminate ones. Contrary to that, Van-Deman took the other way around, whereas blooming of its staminate flowers preceded the female ones and it was the unique cv. of the investigated ones belonging to the protandrous group. These two conflicted trends were detected along the whole flowering period i.e., at either starting; termination or even full bloom stage during  both seasons of study.     

6- Difference in flowering dates of both flower types not only varied from one cultivar to another but also it was in closed relationship to flowering stage (start; end ;full bloom) during which the comparison was conducted along the whole flowering duration. Since, the variance between flowering dates of both pistillate and staminate flowers in a given cultivar tended to be relatively longer at both the full bloom and termination stages of flowering  as compared to that exhibited at the earliest flowering stage (start). Such trend to great extent was true with all pecan cultivars during two seasons except with Stuart cv., whereas the reverse was detected. This, trend may be attributed to the unparallelled extension of two flowering periods along the whole flowering stages needed for each of both flower types within the same cultivar as will be discussed later. Moreover, the shift in environmental condition (especially temperature) and the internal status (particularly physiological ones) with advancement of the whole flowering duration may also play an important role in this respect. 

7- Nevertheless, Table (1) shows that however no specific trend could be detected from comparing both durations extended along the whole  blooming stage of either pistillate or staminate flowers for all pecan cultivars under study from one hand. On the other side, it could be generally observed that the whole flowering duration of pistillate flowers in all pecan cultivars except Curtis (during two seasons) and Mahan cvs. (in first season only) was more prolonged with comparison to the analogous one of staminate flowers in the same cultivar.

8- In addition, the longest duration of flowering stage was markedly coupled with Curtis cv. as durations extended with its both staminate and pistillate flowers were compared separtely each to that of the corresponding type of other four investigated cultivars. Such trend was true either data of each season or an overage of two seasons were concerned. Hence, the whole flowering stage of Curtis cv. extended during two seasons of study from (17-18) and (19-23) days for both pistillate and staminate flowers, respectively. On the contrary Mahan cv. showed the shortest flowering stage i.e. about 11.0 and 12-13 days for both pistillate and staminate flowers as an average of two seasons was concerned. Moreover, three other pecan cvs. were in between the abovementioned two extremes.

9- Nevertheless, Table (1) displays that timing (date & duration) of full bloom stage in each pecan cultivar was not closely linked to either starting or termination dates of  flowering, whereas, each cultivar followed its own trend. In this regard Money Maker cv. was the earliest one i.e, full bloom stage of its pistillate flowers took place during 2 seasons throughout (11 to 13 and 14 to 15 April 2000 and 2001 years, respectively), while with staminate flowers the corresponding dates were from 16 to 18 April and 15 to 17 April during 1st and 2nd seasons, respectively. Moreover, both Mahan and Stuart cvs. ranked second followed by Curtis and Van-Deman which came last, especially as full bloom stage of its pistillate flowers was concerned. The previous results go in line with that mentioned by Worly et al, 1992; Sari EL -Deen, 1993;Herrera; 1994; Wood, 1996&1997; Wood et al, 1997 and Awaad, 2002.

Maturation date of sex organs during full bloom: 

    Regarding the maturation date of both female and male sex organs i.e., stigma receptivity and pollen shedding, respectively during full bloom stage of the investigated five pecan cultivars, data obtained during both 2000 and 2001 seasons as shown from Table (1) revealed the following:   

10- Stigma receptivity in all pecan cultivars under study was accompanied to that date meeting the incidence of blooming (just opening) of their pistillate flowers. Moreover, the continuity of stigmata validity in all 5 pecan cvs. i.e. their potentiality being capable to for receiving  pollens and completing both pollination and fertilization processes normally extended for two days per each individual pistillate flower during both 2000 and 2001 seasons. However, the continuance of pistil receptivity along the whole full bloom stage showed an obvious shift as compared to such one previously discussed with the single pistillate flower. Hence, it extended here for a variable durations mainly coupled not only with cultivar itself (depended on extension of its full bloom stage) but also from one season to another (due to variance of climatic and other environmental conditions). The obtained  data during the first season declared that the stigma receptivity along the full bloom stage continued for 4; 5 or 6 days for ( Van Deman & Curtis); ( Money Maker &Stuart) and Mahan cultivars, respectively. While during the 2001 season the trend was slightly modified, whereas the corresponding durations of pistillate flowers were five days for both Curtis & Van Deman but only four days for the three other cultivars (Mahan; Money Maker and Stuart).

11- As for the pollen shedding date obtained during both 2000 and 2001 seasons  revealed that anthers of all pecan cultivars under study were dehisced after two days from blooming of their staminate flowers and extended hereafter for about 4-5 days later with most pecan cultivars. 

The present results are partially supported the findings of  Thompson and Romberg, 1985;Grauke and Thompson, 1993, who mentioned that both inheritance and environmental factors play the real role in occurrence of dichogomy phenomenon.  

Conclusively, it is so interesting to be stated that the earliness or lateness in maturation and full bloom of one flower type than the other one for a given cultivar that corresponding to the opposite trend with another cultivar could be successfully exploited from the practical point of view. In this concern, the full bloom of pistillate flowers in Curtis cv. took place within the period from 19 to 20 April and 18 to 20 April during 2000 and 2001 respectively, whereas this timing is fortunately  coinciding to great extent with the full bloom stage of staminate flowers in Van-Deman i.e.18-20 and 17-20 April during 1st and 2nd seasons, respectively. 

I.B. Pollen grains viability:  

      Microscopic examination of pollen grains stainability for the five investigated pecan cultivar as shown from Table (1) revealed that a considerable variances between these cultivars could be clearly observed in this regard. Van-Deman cultivar proved to be the superior, whereas stainability percentage of its pollens surpassed statistically all the four other investigated cultivars and recorded the highest percentage of pollen viability during both 2000 and 2001seasons (94.2 and 96.0% respectively). However both Mahan and Stuart cultivars ranked statistically second in spite of pollens viability of former cv. tended relatively to be slightly higher than that of the later one. Hence, Mahan cv. showed 89.0 and 90.8% corresponding to 88.2 and 88.9% for Stuart cv. during 1st and 2nd seasons, respectively. On the contrary, the least,  viability percentage from the  statistical standpoint  was always concomitant to these pollen grains of both Curtis and Money Maker cvs. However, Curtis was the inferior and showed the least stainability percentage even with comparison to Money Maker during both seasons from one hand, but differences did, t reach level of significance from the other. Whereas, the stainability percentage during both 2000 and 2001 seasons for both Curtis and Money Maker cultivars were (74.1 & 76.5) and (76.1 & 77.0%), respectively. 

These results are in general agreement with the findings of (Hamoda, 1978& 1982 and Awaad, 2002) they reported that pollens were varied greatly from one cultivar to another. 

II-Productivity and fruit qualities of Curtis pecan cv. in response to some pollination treatments: 

           Cross pollination with four pollen sources (Money Maker, Mahan; Stuart and Van-Deman) cvs.) beside naturally selfing (open pollination) of Curtis pecan trees (as mother plants) were investigated during both 2000 and 2001 seasons.  

II.A. Productivity indicators: 

In this regard fruit set % and the mature fruits harvested from either the individual pistillate inflorescence or the four tagged limbs on each Curtis pecan tree were the investigated productivity indicators pertaining their response to the various pollination treatments. 

Regarding fruit set % of Curtis trees as influenced by various pollination treatments, data obtained during both 2000 and 2001 seasons as shown from Table (2) revealed obviously that the cross pollination treatments with pollens of any investigated male parent/ pollinizer resulted significantly in increasing it with approximately 3-4 folds as much as the open pollination treatment. However, the cross pollination with pollen grains of Van Deman cv, from the statistical standpoint was the superior as exhibited the highest fruit set % i.e. 69.7 and 75.3% during 1st and 2nd seasons, respectively. Moreover cross pollination with pollens of either Mahan or Stuart cvs. ranked statistically second as both exhibited an obvious increase in  fruit set % of Curtis pecan trees which reached about 62.0% as an average of 2 seasons was concerned. On the other hand, the least cross pollination treatment was that of Money Maker pollens inspite of it increased fruit set % of Curtis to about 3 times much higher than the Curtis trees subjected to the open (naturally self) pollination. In addition, self (open) pollination of Curtis was statistically the inferior as it showed 18.2 & 19.4% during both 2000 & 2001, respectively.             

In general these findings go in line with those supported by Marquard, 1988 and Wood, 1997.
Referring, the three cropping measurements of Curtis pecan cv., i.e., number of mature fruits produced by a single pistillate inflorescence, number and weight of mature fruits harvested from the four limbs on each tree (devoted for carrying out the pollination treatments), data in Table (2) declared clearly that all these three measurements followed typically the same trend previously discussed with the fruit set %. Hence the various investigated pollination treatments could be arranged according to their effectiveness into the following descending order: 1) Cross pollination with Van Deman pollens; 2) Cross pollination with pollens of either  Mahan or Stuart cv.; 3) Cross pollination with  Money Maker pollens and 4) Open pollination (naturally selfing). 

II.B. Fruit qualities: 

In this regard some physical and chemical properties of Curtis pecan fruits were investigated regarding their response to four cross pollination treatments with pollen grains of Mahan; Money Maker; Stuart and Van Deman cvs, beside the naturally self (open) pollination were investigated. 

B.1. Fruit physical properties:

     Table (3) shows that the investigated fruit physical characteristics i.e., fruit dimensions (polar and equatorial diameters); fruit shape index (length: width ratio); average fruit (nut) weight and percentage of both shell and kernel were variously responded to the five investigated palliation treatments during two seasons of study.

Regarding fruit length (polar diameter) of Curtis as influenced by various pollination treatments, data obtained during both 2000 and 2001 seasons as shown from Table (3) revealed obviously that cross pollination of Curtis trees with Van Deman pollens was the superior, whereas the longest fruits was generally in closed relationship to such pollination treatment. Moreover, other pollination treatments could be descendinghy arranged in this concern as follows: Cross pollinations with pollen grains of Stuart; Mahan, then open pollination and / or cross-pollinations with Money maker pollens as both ranked last as the inferior in this respect. Such trend was true during both 2000 & 2001 seasons.

As for average fruit width, it is quite clear from date presented in Table (3), that cross pollination of Curtis trees with Money Maker pollens was significantly the superior treatment whereas it induced the thickest fruits during two seasons. Moreover, other pollination treatments could be descendingly arranged in this concern as follows: Cross pollination with Stuart pollens; open pollination and cross pollination with pollen grains of Van Deman and Mahan, during both 2000 & 2001 seasons. 

1- With regard to the influence of various investigated pollination treatments, Table (3) displays that fruit shape index (L:W) was obviously responded. However, Curtis fruits tended clearly to having an oblong shape from one hand, but the different pollination treatments exhibited an interesting modification in pattern of such elongation from the other. The most prolonged fruits were adversely coupled with the cross pollinated Curtis trees with Van Deman pollens followed significantly by those fruits resulted from pollen grains of Mahan and/or Stuart. Meanwhile, the least elongated Curtis fruits were induced as a result of either cross pollination with Money Maker pollens or open (selfing) treatment. Howevew the former was statistically the inferior.Such results could be logically explained on that fact reflects the unparalelled response of two fruit dimensions to the pollens source as previously discussed with both polar and aquatorial dimeters of fruit.

2- As for average fruit weight, it is quite clear from date presented in Table (3), that cross pollination of Curtis trees with Van Deman pollens was the superior, whereas the heaviest weight was generally in closed relationship to such pollination treatment. Moreover, other pollination treatments could be descendinghy arranged in this concern as follows: Cross pollination with pollen grains of Money Maker; Stuart and Mahan cvs, while open pollination was the inferior. Such  trend was true during both 2000 & 2001 seasons, however differences in average fruit weight were significant with comparing the cross pollination treatment of Curtis trees with Van Deman pollens to either Curtis open pollination or cross pollination with Mahan pollens. Such results are in general agreement with earlier findings of Marquard, 1988;Singh et al, 1990;Herrera, 1994 and Shyi-Kuan et al, 1994.
Referring, the proportions of both shell and kernel as each was expressed as a percentage of the fresh weight of the Curtis fruit (nut) as influenced by the differential pollination treatments, data obtained during both 2000 & 2001 seasons as shown from Table (3) proved that the response did not reach level of significance and variance could be safely neglected.

B.2. Fruit chemical properties:  

Table (4) displays that the four chemical properties of Curtis fruits (oil, protein, total carbohydrates and sugars %) responded obviously to the pollen sources (pollinizers). Meanwhile the response was greatly varied not only from one pollination treatment to another but also due to the specific trend had been followed by each chemical constituent. However, it is so worthy to be noticed clearly that Curtis pecan fruits followed in most cases two conflicted trends regarding the response of their kernel chemical contents to the various pollination treatments whereas, kernels of Curtis fruits induced by cross pollination with Van Deman pollens were the richest in both oil and protein contents, but the poorest regarding their total carbohydrates and sugars contents. Contrary to that the reverse was true with such fruits produced by cross pollinated Curtis tress with Mahan pollens, whereas the least values of both oil and protein levels associated with the highest total carbohydrates and sugars percentage were the remarkable characteristics in this concern. On  the other hand, both open pollination and cross pollination with Stuart pollens followed to great extent the same trends previously detected with two cross pollination treatments with pollen grains of Mahan and Van Deman cvs., respectively. In addition, cross pollination with Money Maker pollens showed an intermediate trend with comparing to the previously discussed ones. 

It could be safely concluded that data obtained from both experiments included in this work proved the suitability of Van Deman pecan cv. for being used as the most desirable fertilizer in Curtis pecan orchard, which certainly will be reflected beneficially on fruit growers of such species. This recommendation is principally based on the following:

1- Curtis is protogynous, while Van Deman is protanedrous from one hand, beside the timing of stigma receptivity in one cv. is typically coincided with the pollen shedding of the other from the other side. 

2- The higher viability percentage of Van Deman pollens. 

3-  The beneficial effect of Van Deman pollens on Curtis fruit quality viz average weight and polar diameter of Curtis fruit, beside their kernel oil and protein contents.      
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دراسات على الخصائص الزهرية والانتاجيه وصفات الجودة للبيكان
خالد على إبراهيم بكرى

قسم البساتين- كلية الزراعة بمشتهر-جامعة الزقازيق                                        الملخص العربي

أجريت هذه الدراسة خلال موسمين تجريبيين هما 2000 ، 2001 بهدف رفع إنتاجية أشجار وجودة ثمار واحد من أهم أصناف البيكان (صنف كيرتس) نامى بمزرعة محطة البحوث بكلية الزراعة بمشتهر وتعتبر الدراسة محاولة لحل واحده من أهم المشاكل التى تواجه مزارعى البيكان والمتعلقة بالتلقيح نتيجة عدم تطابق مواعيد تفتح أزهار كلا الجنسين ( المؤنث والمذكر) سواء للشجرة الواحدة أو أشجار الصنف الواحد بنفس المنطقة والمعروفة باسم الـ Dichogamy. 


وعليه فقد تضمنت الدراسة تجربتين استهدفتا تحديد الملقح الأمثل للصنف كيرتس وذلك من خلال: 

أولاً: التجربة الأولى: وقد عنيت بتقييم بعض الخصائص الزهرية كمواعيد كل من بداية ، نهاية ، تمام التزهير، قابليه المياسم للتلقيح وانتشار حبوب اللقاح لأزهار كلا الجنسين وحيوية حبوب لقاح خمسة أصناف هى كيرتس ، ماهان ، مونى ميكر، ستيوارت وفان ديمان نامية بمنطقتين تابعتين لمحافظة القليوبية هما طوخ ( الصنف الأول) والخانكه- مزرعة الجبل الأصفر ( الأصناف الأربعة الأخرى). وعليه فقد اختيرت أربعة أشجار ممثلة لكل من أصناف البيكان الخمسة كل تحت ظروف منطقة زراعته ثم علمت على كل شجره أربعه أفرع رئيسية موزعة بانتظام حول محيطها ( حوالي 50 نورة مذكرة ومؤنثة على كل فرع ) لدراسة الخصائص الزهرية المختلفة. 

ثانياً: ( التجربة الثانية): وقد خصصت لدراسة تأثير خمس معاملات تلقيح على إنتاجية أشجار وجودة ثمار الصنف كيرتس وأربعة من هذه المعاملات تمثل تلقيحاً خلطياً يدوياً بحبوب لقاح أى من أصناف البيكان المراد اختبارها كملقحات أضافه الى التلقيح الذاتى طبيعياً ( مفتوح) لاشجار الصنف كبرتس التجاري  النامية بمفردها فى مزرعة الكلية.. هذا وقد استخدم نظام القطاعات التامة العشوائية حيث كررت كل معاملة ثلاث مرات ومثلت كل مكررة بشجرة واحدة حيث لزم خمسة عشر شجرة بيكان كبرتس تنتمى حسب قوة نموها إلى ثلاثة فئات ( قوية – فوق متوسطة – متوسطة) بحيث وزعت مكررات كل معاملة عشوائياً على الفئات الثلاثة. وقد اختير أربعة أفرع رئيسية موزعة بانتظام حول محيط كل شجرة يحتوى كل منها حوالى 50 نورة مؤنثة ( 200/شجرة) وقد تركت النورات المؤنثة لأشجار معاملة التلقيح المفتوح بدون تكييس أما نورات الأفرع المعلمة للأشجار المخصصة للتلقيح الخلطى فقد كيست قبيل تفتحها وعقب التلقيح مباشرة. والقياسات التى درست فى هذه التجربة هى : أ- دلائل الإنتاجية ( نسبة العقد- عدد ووزن الثمار عند الجمع) سواء للنورة المؤنثة الواحدة أو للأفرع الرئيسية الأربعة المختارة  على كل شجرة. ب- صفات الجودة  الطبيعية مثل ( ارتفاع وقطر الثمرة وشكلها ووزن الثمرة ونسبة البذرة واغلفة الثمرة) اما الكيمائية فمنها ( مكونات البذرة من الزيت والبروتين والكربوهيدرات والسكريات). 

وعن أهم النتائج فانه يمكن تلخيصها فى الآتى: 

أولاً: قياسات بعض الخصائص الزهرية ( نتائج التجربة الأولى):


تباينت أصناف البيكان كثيراً من حيث مواعيد بداية ونهاية واكتمال تزهيرها وطول فترة التزهير لأى من أزهارها المؤنثة أو المذكرة. كما لم يتطابق موعدى تفتح الأزهار المذكرة والمؤنثة لكل صنف على حدة من الأصناف الخمسة فجميعها كانت مبكرة المتاع ما عدا الصنف فان ديمان فقط فكان مبكرً الطلع. هذا وقد اختلفت الفترة بين موعدى تفتح ازهار الجنسين خلال فترة اكتمال التزهير حسب الصنف حيث بلغت اقصاها مع الصنفين كيرتس وفان ديمان (وصلت حوالى 10 أيام) أما الأصناف الثلاثة الأخرى فلم تتجاوز 2-3يوم. 

3- 
هذا وقد ثبت أن بداية استعداد المياسم للتلقيح يتم عند تفتح الأزهار المؤنثة مباشرة وتستمر صالحة بعدها لمدة يومين لكل زهرة على حدة بينما يبدا انتشار حبوب اللقاح بعد يومين من تفتح الأزهار المذكرة وذلك خلال أهم مراحل التزهير (مرحلة اكتمال التزهير) وبالنسبة لحيوية حبوب اللقاح فإن القابلية للصبغ بالاسيتوكارمن قد أوضحت أن لقاح الصنف فان ديمان كان الأكثر حيوية (94.2 ، 96%) والعكس صحيح مع الصنفين كيرتس (74.1 ، 76.5%) ومونى ميكر (76.1 ، 77%) بينما كان الصنفان ماهان وستيورات وسطا فى هذا الصدد (88،90%) خلال الموسمين الأول والثاني على التوالى. 

4- ثانياً: نتائج التجربة الثانية (قياسات الإنتاجية وصفات الجودة للصنف كيرتس وأثر معاملات التلقيح عليها): 

5- قياسات دلائل الإنتاجية معبرا عنها ب ( نسبة العقد – عدد ووزن الثمار عند الجمع سواء للنورة المؤنثة الواحدة أو للأربعة أفرع الرئيسية المعلمة على كل شجرة) للصنف  كيرتس… فإن جميع معاملات التلقيح الخلطى قد تفوقت على التلقيح المفتوح وأن كان التلقيح الخلطى بلقاح الصنف فان ديمان هو الأكثر تفوقاً  يليه استخدام لقاح الصنف ماهان أو سيتورات ثم مونى ميكر بينما اظهر التلقيح الذاتى الطبيعيً للصنف كيرتس أدنى القيم فى هذا الصدد. 

6- جودة الثمار بالنسبة للصفات الطبيعية  فإن أكثر الثمار طولا نتجت عن التلقيح الخلطى بلقاح الصنف فان ديمان أو ماهان بينما العكس كان صحيحاً عند استخدام لقاح الصنف مونى مبكر. وبالنسبة لقطر الثمرة فإن الاستجابة قد أظهرت اتجاها مضاداً تماماً بحيث انتجت المعاملة الثالثة (مونى ميكر) أكثر الثمار عرضاً مما انعكس على شكل الثمار  لتصبح ثمار المعاملتين الأولى والثانية أكثر استطالة من الثالثة أما باقى معاملات التلقيح الاخرى فكانت وسطاً. أما عن وزن الثمرة ( الجوزة) فإن التلقيح الخلطى بلقاح أى من فان ديمان ، ستيورات أو مونى ميكر قد تفوقا على المعاملتين الأخرياتين فى زيادة الوزن. هذا ولم تتأثر نسبة كل من اغلفة الثمرة إلى البذرة. بأي من معاملات التلقيح.  

7- اما بالنسبة للصفات الكيمائية  فان الاستجابة لمعاملات التلقيح قد أظهرت اتجاهين متضادين تماماً تمثل الأتجاه الأول فى أن معاملتى التلقيح الخلطى بلقاح أى من الصنفين فإن ديمان و ستيورات  قد أدتا إلى زيادة نسبة كل من الزيت والبروتين ببذور صنف كيرتس مع انخفاض واضح فى محتواها من كل من الكربوهيدرات والسكريات الكلية . أما الاتجاه الثانى ففد تمثل فى أن معاملتي التلقيح الذاتي للصنف كبرتس أو الخلطى بلقاح ماهان قد أظهرتا العكس تماماً. أما الاستجابة لحبوب لقاح الصنف مونى ميكر فكانت وسطاً بين  الاتجاهين السابقين. 

الخلاصة: 
من نتائج تجربتى هذه الورقة البحثية يمكن أن نوصى باستخدام الصنف فان ديمان كملقح للصنف كيرتس للأسباب الآتية: 

8- طول الفترة الزمنية بين موعدى تفتح الأزهار المذكرة والمؤنثة لكل منهما متساوية تقريباً ( حوالى 10-11 يوم) خلال موسمى الدراسة. 

9-  الصنف فان ديمان مبكر الطلع بينما الصنف كبرتس مبكر المتاع مع تطابق موعد وطول فترة انتشار حبوب اللقاح أى منهما مع موعد وطول فترة تفتح الازهار المؤنثة واستعداد مياسمها للتلقيح للصنف الأخر. 

10-  ارتفاع حيوية حبوب لقاح الصنف فان ديمان. 

11-  التأثير المفيد للقاح الصنف فان ديمان على وزن الجوزة للصنف كيرتس ومحتواها من الزيت والبروتين . 
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