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Importance of t:e Project

Within the last few years the pecan has begun to as.ume comeidersble
importance on the market us an article of food. Its cultivation im orchards
has been developed very rapidly. Various problems in connection with tune
culture of this fruit have srisen. One of tue chief problems is to secure a
waxioum yield.

It hus been observed that certain varieties of pecans whenm planted im
solid blecks, do not set fruit to any considerable extent. Up to the present
time, very few investigatioms have been mude to determime the eause of this
behevior, Although severul men have cought to diseover the factors which
caused sterility in pecan varieties, no work alomg this lime has been done im
Texas.

The work of investigators in other states is of vulue in Tex:zs only so far
as 1t gives e method of ipvestigation which ean be carried out under loeal con-
ditions und with Texss varieties. It is well known that the same variety of
pecan may range from self-fertility to self-sterility upnder environmental ecom-
ditions wshich may or may mot be fawvorable to pollinutiocm, amd it 1s emually well
estublished that different varieties vary inm regard to the degree of self-fertile
1ty which each may possess.

In consideration of the sbove fucts, it was thought desirable to test the
varieties of pecans growing at this place to determine; (1) to what extent they
are self-fertile; and (2) what vurietics will pollinute those not completely

self-fertile. Pollimatiom must be .bundant to insure a good yield.



The importance of such an investigstiom is shown :m the following review
of literature on the subject of pollimation.

In many cuses the deciduous fruit growers of the Pacifie Coust have been
able to turn complete failure of am orchard into success, ac a result of disw
coveries of effective wethous of _msuring pollinatiom and fruit setting. Heny
difficulties formerly attributed to other conditions, suech as tempercture, moils—
ture relations, snd soll fertility, nuve been oversome tarough tne -ntellizeat

use of pollinstors.



Review of Litersture on Pollinatiom

Joseph Gottlieb Koelrenter's most importunt end best kmown work was pub-
lished in four portioms im 1781, 1763, 1764 und 1766 under the title, 'VorlBufige
Bachricht von einigen das Geschlecht der Pflanzen betréﬂ'enuen Versuchen und
Beabachtungen.® This article gives an account of cross-pollinatiom to procuce
hybrids. ©e showed that the process of pollin-tiom is carried os by imsects.
They are sttracted to the [lowers by some agreesble substunce,

Eonr.d tprengel im his famous work, Das entdeckte Geheimnis der Ratur im
Bau und in der Befruchtung der Blumen, 1733, discussed creoss-pollinmation of the
flowers by the insects that are uttracted to the floral parts by their bright
colors. »

Very little sttention, however, hud been given to tne subject of pollimation
until Darwin published his work im 1862 stowinmy tiat plants were eross—pol-
linated not only by insects but by wind and water. Simce then, few norticultural
plunts of uny conse;uence have escuped notice in the investigatiems on croses-pol-
lination, und crose-pollination has led to large yields of better fruits havimg
a grester economic value. The rirst rystemitic research work om sterility of
horticultural pl:nts was carried on by Besach, Bailey, Waite, and Waugh. Numerous
other research men have audea to this knowledge withim recent years.

¥hen the growimg of various nmuts in commercial orchards wus begum, the jues—
tion of thelr self-sterility or self-fertility became an important problem, amd
has led to numerous investigations on suck nuts es the almomd, Persian walmuts,
and hickories.

Warren P. Tufts und Guy L. Prilip of California state thet in tneir work om



the almond, the Lsnguedoc vuriety always bore more fruit whem planted near ssed-
lings than when plantec in solid blocks. Though the Languedoc trees were re-
placed by varieties of greater bearing qualities which the growsrs thought would
prove profitable under all conditions, it was soon discovered tust all vurieties
of the ulmond when plunted in solid blocks would give poor results,

C. T. Lewis of Uregon states tu.t Persium walmat trees from four to six
yeurs old often siarted crops of muts, only to have them drop from the trees be-
fore waturity. "This", he says, "is due to the fact trat young walmmt tree: do
not produce sufficient catkins and, therefore, do mot have & sufficient quuntity
of pollen. After the trees become older there seems to be less trouble from this
source. #ith the young Frunjuette , it is especially moticeable that the ¢ tkinms
are scarce the first few years, but by the time tue trees reach the period of
heavy bearing, at sevem years, there =re generally sufficiemt catkims to imsure
a good crop. With the Mugstte, the female blossoms sometime appeur before the
male, while with the Gladys, they are both apt to appear together.”

Remsey in his vorks on other varieties of .Parsian walmuts found similar com-
ditions.

In berkmen®s work on self-sterility in pecans, im which he states that some-
time staminate flowers of the necan appear before the pistillate tlowers, causing
poor crops of miits, there ure mo duta included to prove this statement.

The most complete work alomg this line has been done by H. P. Stueckey of the
Georgla Agricultural Experiment St.tion. The conelusioms reached by sr. Stuckey
in his report on *The Two Groups of Varieties of the Hicoria Pecan und Their Re-
lation to Self-Sterility" are:

1. Varieties of pecans con be divided into two distinet groups based on



florul characters.

2. Varieties of Group I shed their pollen at about the same time the msjori-
ty of pistillete flowers become receptive.

5. Varieties of Group IL shed their pollem after most of the pistillate
flowers have passed the receptive stage.

4, On the whole, the varietles of Group I are apt to be s-lf-fertile, while
those of Group II are spt w0 be self-sterile.

5. Varieties of both groups produce viable pollem,

8. Phenological duts from varieties growm is South Georgia agree fairly close-
1y as regards the two groups with that from the varieties at the Experimemt Station.

) 7. Native hickory trees in the vieimity of Experiment, Georgie, could be di-

vided into early snd late staminatc flowering groups.

8. It is probable thut the hickory will serve as a pollimator for the pecan.

9. Self-sterility of a variety msy be expected im proportiom to the imterval
between the receptive stage of the pistillate flowers and the sheddimg of the pollen

10. Mechanical injury to catkins before the date of normal sheddimg of pollen
may partially prevent self-sterility amomg vurieties of Group IX.

11. Parthenogenesis im pecams is indiested.

12. Varieties from Group II should be plamted im close proximity to varieties
from Group I to insure successful pollimation.

The kmowledge that certain varieties of pecans are self-sterile maturally
brings up the question, what ceuses sterility im the plamt bearimg abundamt pollem
in the staminate flowers, and normal pistillate flowers. Factors causing sterility

in other orchard fruits might be expected to have a direct relation to those af-



fecting the pecan, especially those plunts having dichogsmous flowers.

Dorsey in his work gives a good discussion of factors censing self-sterility
in plants.

"Fhile there seems to be an 'inherent tendenoy' in some genmera towards such
a differentiation and specialization of the florsl parts as tend to favor cross-
pollination, in others this differentiation is not foumd and close pollimation
habitually occurs. This specialization or lack of specialisatiom, as the case may
be, results im & complete series of conditions with respect to s differentiation
of floral structuree when both flowers are takenm imto comsideratiom. If the stamenms
and pistils sare borne in the seme flower, it is perfect, bisexual, hermaphrodltic
or monoclinous; if in sepsrate flowers, the flower is imperfect, unisemusl or di-
clinous. Diclinous species may be monmoeciocus, i. e., the two kinds of flowers are
borne on the same plant, or dioecious, i. e., the pistillate and staminate flowers
are borne on sepsrate plants.

"With respect to the source of the pollem, cross-pollination occurs when a
stigma ie pollinated with pollem from an anther borme on a differemt plamtj close
pollination when pollen borme by & perfect flower is transferred to its own stigma.
Between these tae extrémes the intermediate type ocours when pollination tskes
place by the transference of pollem from the anther of one flower to the stigma of
another on the same plant. Cross-pollimstiom, or at ls.st pollinatiom of am imter-
mediate type above mentiomed, must occur, (a) when the species iz dioecious, (b)
when special morphological structures prevent closs pollinationm, (o) whea the pollen
is matured and shed either before or after the stigma resches the receptive stage,
or when the pollen borme by the stumens of the flower is either sterile or for vari-

ous reasons does not germinate when placed upon the stigma.



*Sterility, it should be remembered, can result from defects leading up to the
formation of pollem or lack of functional power in it or im some of the structures
within the ovary. It may be sssccicted with various types of morphological abmor-
malities i.n-tha stamen or plstil. A distinctiom should be mads, however, betmeen
sterility resulting from morphological causes, such as sborted structures, and that
resulting from physiological ceuges, such as difference im the time of maturity of
pollen and stiges, or "lick of affinity', whatever this may meam, between pollen and
stigma.

"The relation of parthenocarpy und parthenogenesis to seed and fruit production
should not be overlooked, Parthenogenesis is the development of sn egg into a plant
without fertilizatiom. Im prrthemoesrpy fruit is developed without pollimatiom.

The Bti.mulusiremltmg from pollinucion seems necessury im some eases im which
fertilisation, however, does not occur. These are cases, therefore, of pcrthnogenesis
but not of parthenocarpy. Common instances of parthemocarpy are found im certain
varieties of the cultiveted grape, orsnge, apple, =né banana. It is clear that
parthenocarpic development, especially in some varieties of grapes may invelidate
begging tests of sterility unless czrefully checked.

"4 discussion of the generul question of differentimtiom snd of sterility im
the floral parte of the higher plants has beem imtroduced im order to show that
sterility im cultivated fruits is not unlike thut im other plunts, Ia commom with
other plznts, cultivated fruits ure brought into contset with & variable environ-
ment ut criticul periods in their development, especialiy ut the time of blooming
and the close of the growing seapon. Many verieties, however, especially those
which havc been Introduced from sbrosd ure not so well adapted to encounter severe

extremes u5 the native plunts.



"Sterility in fruits has been investigated rather extensively. The most im-
portant faet brought by these imvestigatioms is that eertsin varieties are self-
sterile to a greater or less extent wien self-pollination tukes place. 4 corollary
t this is the further fuct, which is now followed im commom pructice, that varie-
tles rejuire mixing in planting im order to f=cilitate the setting of fruit. The
work in most cases hcs not been of such & nature as to determine the causes of
sterility, but cytological investigatioms of sterility by some investigators have
resulted in bringing out many interesting facts regurding structursl and functional
defects in essential orguns."

In order to understand more cleurly the zuove menticned defects, it +ill be
necessary to give brief mentiom to the botuny of the pecan snd the worphology of

the pecan flowers.



The Botany of the Pecan

The pecan is & member of the Jugltmdaqfae family which also includes the
walnuts and the hickories, This family consists of a large mumber of species
that will be omitted with the exception of the Hicora Peoum. Sargent hes givem
the clearsst and most complete descriptiom of the Hicoria Pecem.

"This particular species is clstimguished from others by the bud-tc.les
being few, valvate, the inmer strap-shaped and omly slightly -ccrescent. The
fruit is more or less broudly winged at the sutures; shell of the mit thin amd
brittle, with large cavities. Aiments of staminate flowers nesr sessile, usually
on branches of the provicus yecr. Leu.flets 13 1o 15, oblong-lunceolate more or
less falcate; mut ovute-oblong, cylindrieal; kernel sweet. A description of the
external psrts of the plaat with its fruit will be given im & tails

*lLesves 12-20 inches long wita slender glubrous or jubescent petioles, and
9-17 lanceolute to oblong-lsaceol:te more or less fuleate-long-poimted conrsely
often doubly serrute le flets rounded or wedged-shaped st the unequal base, sessile,
with the exception of the terminal lecflet, or short-stalked, thim and firm, dark
yellow-green ond glubrous or pilose sbove, .na pule &nd glabrous or pubescent be-
low, 4~8 inches long, 1-3 inches wide, with marrow yellow mid-ribs und comsplcucus
veins. Flowerss stumin:te snd slender pubsrulous clustered aments 3-5 inches long,
from buds formed in the axils of the leaves of the previous year or oceasionally
on shoots of the ye.r, sesslle or short-stslked; calyx light yellor-green und
hirsute on the outer surfuce, with bro.dly ovate ucute lobes rataer suorter tham

the oblong or obovute bruct, and nesrly sessile yellow snthers; pistiliate oblomg



narrowed at the ends, slightly 4-angled and ecouted with yellow sourfy pubescence.
Fruits is clusters 3-7, poimted, 4-winged und angled, 1-2! inches long, 1/2-1 inch
broad, dark brown and coated with clusters of yellow articulate hairs, with a
thin hsrd‘und brittle husk splitting at maturity nearly to the base and often per-
slstent on the brunch durimg the winter after tihe discharge of the mut; nut ovoid
to ellipsoidel, nearly cylindricsl or digntly 4-angled toward the pointed apex,
rounded and usually epiculate al the base, bright reddish brown, with irregular
black markings 1-2 inches long, with thim brittle walls and papery p.rtitioms;
seed sweet, red-brown, itz nearly flat lobes grooved from near the base to the
apex by two deep longituainul grooves.

"4 tree, 70-100 fecet high, with u tall massive trumk occaclonully 6 feet
in dismeter sbove its enlarged and buttressed base, stout slightly spreacing '
braneh.es forming in the forest a parrow symmetriecal amd lnversely pyresidal head,
or with abundant room, a broad round-topped erowm, and bringhlets at first slight-
1y timged with red, end costed with loose pule tomentum, bépming glabrous or puberw
ulous im their first, uad marked with numerous oblong crange-colored lemticels and
with large oblong concuve leuf scars surrounded by broad thim membranacecus border
embracing the lower axillury bud. Winter-buds acute, compressed, covered with
clusters of bright yellow articulute hairs and pale tomentum terminal 1/2 inch
long; axillary ovute, often stalked, especially the large upper ome. Bark 1-1%
inches thick, light brown tinged with rod, and deeply and irregularly divided in-
to narrow forked ridges brokem on the surfsce into thick uppressed scales. WFood
heuvy, hard, not strong, brittle, coarse grzimed, light brown tinged with red,

with thin light brown saprood.”



The Horphology of the Pecen Flowers
Informetion nas beoen furmished by writers on the morphology of flowers of

posacsous end drupaceous fruite, but to this date no complete work hus been dome
on the morphology of pecan flowers, For this reascm, drawings have been included
to show a longitudinal end cross-sectiom of the stasminste and pistill.te flowers
of one variety (Stuart) of the pecuns grown im the orchard, Te attempt to show
the morphology of all the vurities under consideratiom would involve a tremendous
task that could be accomplished only by the preparation of muny spegimens, A dise
cusslon of the method for preparing und sectioning the pecam flowers for morpholo-
gleal study, and & few drawings, will give some ides «s to the time and effort re-
‘juired for such work.

The methods of preparation of specimens are intemded to preserve the structure
of the protoplast in its mormel form. 4 simgle cell is them cut into seversl sec~
tions while keeping these im their natural sejuence. Fimally the sections are
staimed so that different strugtures will take om different colors.

The fiximg procers is the preservatiom of the structure of the protoplasts
and is accomplished by plunging the materisl iato a solution, knowa as the fixative,
wiich instantly kills the protoplasts so that the comporitiom incident to slow dying
is prevented.

The formulas for the two fixatives used sres

(1) One per cent - chromic scid-= 16 purts
Two per cent osmic acid 3 parts
Glacial acetic acid 1 part

(2) Chromic acid 1 Gram
Listilled water 99 c.c.

Glacial scetic £¢1d —————r———m—ee 0.5 €.8.



The specimens were placed im & mixture of equal parts of the two fixing rea—
gents end allowed to remaim for forty-eight hours. Then the specimens were removed
to rumming hydrant water for a complete washing before being put isto the harden—
ing reagemt.

The bardening process is to prevemt an undue shrinkimg of the sells after
they have been washed free of the killing reagent. The material that has been
thoroughly washed is placed in twenty per cent alechsl for two hours. It is them
carried through a series of uleohol, each of the series tem per eent stromger
than the preceding, until absolute alechol is reached. The material is allowed
to remaim two hours im each grade of alecohole The process of hardenimg may be
considered complete when the ninety per eent grude of alcohol is resched, amd
the sojourn in absolute slcohol is intended to complete the dehydration of the
material prepuratory to its embeddimg im p-raffism or celloidim. I order to
make dehydration more certain it is a good plam to have two bottles of absolute
alcohol im each of which the material remnins for two hours before it is tr.ms—
ferred to the solvent of paraffim or celloidim. The process of embedding im
paraffin is for the purpese of getting the specimen im such a form thut it may
be nandled eusily whem the cuttinmg of the material is begum.

The maberia]z is transferred from the absolute aleoh,l to e.ual parts of
absolute alcohol and ebioroform, and «fter two hours is placed im pure chloroforme
In these instances enough chloroform to keep the material pubmerged is all that
is neededs The chloroform is a solvemt of paraffim, ami the object mow is to

infiltrate the materisl with paraffim very gradually. Whem the materisl has



become thoroughly infiltrated with paraffin, the contaimer is placed om top of a
peraffin oven sad the cork removed. The temperature of the ovem should be ap-
proximstely 52° C. Whea the chloreform has evaporsted, which condition is shown
by the paraffin losing the sweetlsh taste thut is given to it by the chlorsform,
the paraffin is poured into lexd bloeks und the material arranged in tows. The
errangements should be made while the pareffim is still im the moltem conditiom.
The b].oeka of paraffin should be pleced in contaimers full of water, to give a
better cutting quality to the paraffin whem ready for sectioning.

The biocks of para{fin contalming embedded material are out by the micro-
tome. Each sectlom adheres to the mext io form a ribbom, «md portioms of it
are placed on glass slides. The ribboms are mede to stick to the glius slides
by the use of an albumin-glycerime adhesive prepared by shaking together the
white of an egg and am e ual jusntity of glycerims, snd them by sddimg to this
as a preservative & piece of camphor or thymol the size of a pea. The ribbon is
flattened out by the applicstion of & few drops of water and by holdimg it over
& flame that will heat the paraffim until it is soft. The parsffim, however,
mugt not reach the meltinmg point. Following the heatimg, the siide is allowed
to cool und dry for twenty-four hours; then it is placed in a solutiom of xylene
to dissolve the paraffin.

Staining of the sections involwes a chance for error that will spoil the
whole technique. The direcilons givem by Stevens will assure ome of perfect stain-
ing«

*l. After dissolving away the paraffin in Xylene end rinsimg im 95 per cent
elcobol and them im water, st-nd the slide om end im the safrunin for three

Lours.
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2. Remove the slide from the safraninm, drain it, rinse it guickly im water,
and pet it on end in the glass containing scidul.ted alcohol umtil the safranin
stops coming off in clouds snd the sections seem almost or juite decolorized, al-
though the nuclel as seen under the microseope are still brigntly steined.

3. Rinse the slide quickly im 95 per cent alecohgl and thenm in water and set
it on end in the dish of gentiun violet for ome aimute or less as resulta may
direct.

4. Remove the slide from the gentisn violet, rimse it in water, hold it
norizontally, and flood the sectioms with orsnge G from a drop bottle for 1 to
8 minutes, rockimg the slide meznwhile.

5. Ringe off the orsnge G im wuter, draim the slide, sund while holding it
slightly downward thoroughly dehydrate the sectioms by having absolute alechol
flow over them from the drop bottle.

6. Set the slide horizontally :ad flood the sections with clove oil from
the drop bottle, and rock the alide occusiomslly. This will gradually extruct
the gentian violet, and the preparatiom should be watched under the lower
power of the microscope so that this sction mey be stopped sc scom as the gentian
stain has lost its too great density end become trensparent while yet distinct.
Then drain off the clove oil thoroughly, flood the slide with xylene, rocking
the slide, drain, and set the slide in the dish of xylene to remove completely
the clove oil.

7. Remove the slide from the xyleme, draim it, plece u drop of cenads balsem
towards one end of the growp of scetions amd lower a cover glass over it, begin-

ning at the end where the drop of bulsem is, by bringing the cover glass into con-



b1y

teet with the slide first at that end and graduaily lowering it toward the op~
posite side so as to drive forwurd any air bubbles that may be entangled with
the balsam.”

The above method of staining has to be changed slightly whes floral parts
of the pecan sre used. Im comp.risom with many other materials, the pecan tis~
sue will stain very fist. Seversl 1oté were run through the safranim staim, and
three hours gave the best stuining which required less washimg in the acidulated
alcohol. The lime reguired for a good stuim from the gemtian violet aus ome
mimate.

The p;.rta of the flowers will be nemed and shown im the followimg plates.
Each plute will be accompanied by a deseription to.give = detailed accoumt of
the structure of the flowers.

To shox the pistillate flower after it hus beem pollinuted and reached
maturity, « series of druwings huve been made of ihis frait. The variety of
pecan used for the flowers and frult is the Stuart. This variety is ome of

the beat imprived varieties in our orgnard.
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Leseription of Plates
Plate 1

Fig. 1, Longitudinal sections cut radislly through ome, e, of the three
aments of & staminate infloresenmce, anu t:agentislly through the short lateral
brsneh, b, of the current year: c, peauncle; c®f, rachis; d, short besal stalk
{lower portion of the peduncle) of the ament; ey pedicel; f, imner scale of the
terminsl bua om & short branch of the curremt yeary g, very youmg staminate

flowers in tne axil of am oblomg imvolucrel breet. X 75,

Plate 2
Fig. 2. Cross sectlon of the youmg ament showing three staminste flowers.
Corresponding parts lettered as in Fig. 1: h, one of the sectioms of three
sepals of the staminate flower; i, sectiom of the imvolmneralj J§, sectiom of the
upper bract borne on a flower lower down om the peduncle; k, vasoular elsments

in the peduncle. X 75.

Plate 3
Fige 3. Tangentiul longitudimal sections of a pistillate flower cut near
the rediua in & plane lmdicatea by the lime, x-y, im Fig. 431 1, pedicel; =,
winged angle of the perianth - like involucre, m, which encloses the ovary and
8tyle of the fully ceveloped pistil; o, vesculsr elements of the iavoluers; p,
exocarp; 4, vasculsr elements of the exoearp; r, endecarp; s, ovule; t, style;
u, two-lobed stigms} u-w, line imdiesting the plume at which the sectiom im Fig.

4 1 cut. X 75.
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Plate 4

Fig. 4. Cross section of a pistillate flower. Parts lettered as in Fig. 51
x-y, line indicating plane at which the sectiom in Fig. 5 was cutt z, involueral
bract; &%, b', the two involucral bractlets; c*, the simgle lobe of the calyx; da*,

central cavity in the ovule, s. X 75.

Plate 5
Fige 5. Sketch of the upper helf of & maim branch of five weeks growth in
the current yesr. The terminal short epike, e* » bears three pollimsted pistil-
late flowers: Parts lettered as im Fig. 4: f%, one of the two beaks of the stigmas
€', bace of the petlole of u leaf; h', bud of the current year; i'y tip of the

peduncle of the splke. X 1.5.

Plate 6

Fig. 8. Sketch of the broad face of the obovoid mt slizhily four-ungled
toward the pointed apex and rounded at the bsset 3%, snglep k', spex tipped by
the hardened remnunts of the style (1'); m', buse; n', irregular black marking.
X1l

Fig. 7. Sketch of the narrow fice of the mut. Correspondiag parts letter-
ed a2 in Fig. 6; o', vascular element¢ forming the rough area at the base of the
nute X l.

Fig. B. Sketch of apex of the mit. Corresponding puarts lettered as in Fig.
7. X1.

Big. 9. Sketch of baeal end of the mut. Correeponding parts labeled as ia

Fige 7. X 1.



Plate 7.

Fig. 10. Sketeh of the seed (kernel) showing the broad outer face, p', of the
cotyledon, q¥, apex of the geed; r*, ridge over apex and extending dowmward} cen-
trally on the outer face of each cotyledon im a plama perpendicular to the faces
of the cotyledoms, s', ome of the two deep horizomtsl grooves om both sides of the
central longitudimal ridge of the outer face of the cotyledon; t', one of two short
basel grooves on the cotyledom; u', smell grooves im each; v', of the two lobes of
the cotyledoms; w', border of the central endoearpie¢ plate which separates all but

" the aplces of toe two cotyledonsy x', vascular elements at base of the central long-
itudinal endocarple plate. The elements ars u contimuutiom of similar elements ex—
tending from the receptucle of the fruit up through the base of the pistil to the
placenta {fige 18, d") located ai the buse of the groove (fig. 15,a") at tae tip
of the endocarpie plate {fig. 1%, y'). X1,

Fige 11, Apex of the seed {kernel). Corresponding parte lettered as in fige
0. Il

Flg. 12. Basal end of the seed {kernel}. Correspondimg parts lettersd as im
Fig. 10. X1,

Fig. 13. The _nner broud flut face of erch of the wo longltudinul poriions of
the sesd (kermel) after it is split apart. Superimposed om the one portiom is the
ceatral longitudinal plate, y', >f tue encoearp flat acove but ridged, z%, below
at right angles towurd the base to form the imnermost wulls of the mut which is
two-celled at tae upex sad four—celied at the base. Correspobding perts labeled as
in fig. 10j &%, groove between two aplesl forks of the cemtral sndocurpic plate,
(5*)3 b®, placents at base of the groove, (a®); c*, rough area of the brokea vascu—

y lar elements at the base of the ceatral endocarpic plute; d", longitudinal ridge

7

/ of the endocarpic plate which indicates the course of the vascular elements from

/



the rough area (c") at the ba-e of the plate to the placents (b") in the base of
the apical groove ("), e*, nilum; £", ewbryo; g", comnective of the two cotyledonsp
h%, of the small grooves om the tlat inner face of a cotyledom. X 1.

Fig. 14. Radical longitudimal seetion of the seed (kernel). Corrscponding parts
lettered az in fig. 138 i", narrow side of cotyledon; J", space muae by splitting
of the eonnective bét-een cotyledons in sectionimg the peed; k", space betweom the
emdryo and cotyledons; 1%, dark line to indicate the course of the vasculsr ele-
ments through the central emdocarpic pl:te from the basal roughemed ares (%) to
the placents (b") at base of the apical groove (a"); £"', lower and inner portion
of the cotyledom separated from the wpper snd outer half by the spuge, k"; a"
micropyles X 1.

Fig. 15. Cross section of thue seed (xernel) cut tarough the tip of the eentrel
endocarpic plste which lies between the laner brosd faces of the two cotyledons,
Corresponding p.rts labeled az in fig., 14t n", space made by an undulating tangen

tial split of a cotyledons. I 1.
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The Blossoming Dates of Varieties of Pecans Artificially Cross-Pollinated

In order to obtuin sufficient dats om the trees used im this problem, & com—
plete set of motes on their blossoming were takea.

The trees were closely observed from the date that the bude showed sigms of
opening, through the development (;f flowers, to the dute on which the fruit was set,
and notes were tu<en to Bhow the vuristions amomg imdividual trees withim the same
variety. The dutes of the appearance of the first eatkims, smd the first and the
last shecding of pollen were recorded. Similar notations were made on the appesr=
ance of the pistillate flower, anmd the beginning and ending of the receptive stage.

The notes giving the duter of blossoming will help ome to under.tand why cer-
tain varieties were mot cross-pollinated, and why some which were cross-pollinated
did set fruit. 4t might be briefly mentiomed here that pollem from varieties shed-
ding rather early, had lost its germimstive power before it was Plaged o the stig-
sas of the receptive platillate flowers. The varieties, sheddimg their pollem just
after the plstils were passimg out of the receptive stage, were not able to fertil-
ise the pistillate flowsrs at that stage.

The fucts stated sbove indicute that both the steminute and pistillate flowers,
whatever their stage of development, must be closely cbserved im each wariety, if

the success or failure of pollination ie to be understood.



Table 2 - Phenological Data - Fow 1

Variety Variety Date Date Date Date Date Date Ultimate
Group Cat~ Pistil- Pistil- First Stigme all of kength of
kips late late Pollen Surface Pollem Catkins mm
Appear Flowers Flowers Shed Dried Shed
Appear Receptive

Stuart 2 518 4~ 4-8 4-14 4-18 4-20 146
Delmas 2 3-%0 none none 4~15 422 150
San 8zba 1 3-20 4-2 4-12 4-8 4-17 4-18 135
Delmas 2 3-16 4-T 4-8 4-14 4-17 4-20 148
Delmas R 3-16 4-1 4-7 4-14 4-14 4-20 120
Delmas 2 3-17 4-2 4-8 4-14 4-14 4-20 150
Seedling 317 4-1 4-8 4-13 4-14 4-19 140
Rome 1 3-22 4-3 4-22 4-10 4-20 4-18 120
Delmas 2 3-17 4-3 4-7 4-11 4-18 4-18 150
Rome 1 313 4-5 4-11 4-7 4-19 4-14 130
Stuart 2 3-27 4-7 4-14 4-17 4-20 4-20 145
Rome 1 3-13 4-3 4-8 4-8 4-14 4-13 130
San Saba 1 3-23 4-1 4-9 4-7 4-21 4-14 130

Rome 1 3-20 4-9 4-11 4-14 4-18 4-17 130



Table 3 - Phenological Data — Row 2

Variety Variety Date Date Date Dute Date Date Ultimate
Group Cat- Pistil- Pistil- Pirst Stigma all of Length of
kins late late Pollen Surface Pollen Catkins mm

Appear Flowers Flowers Shed Dried Shed
Appeur FReceptive

Bolton 1 3-17 3-30 4-7 4-3 4-1% ' 4-14 125
Delmas ? &-15 4-1 47 413 4-17 4-21 145
San Saba 1 8-20 4-4 4-12 4-11 4-17 4-19 130
Pabst 1 3-28 4-13 4-18 4-11 4-24 417 110
Success 1 3-26 4.3 4-12 4-1% 4-18 4-19 138
Schley 1 5-25 4-2 4-11 4-8 4-18 4-21 138
Rome 1 8-17 4-3 48 4-5 4-11 4-12 130
Texas -

Prolifie 1 3-21 4-6 4-11 4-13 4-11 4-18 130
Rome 1 3-19 3-21 4-6 4-8 4-11 4-11 1%
Stuart 2 4-1 nome none 4-16 407 145
Moneymaker 2 3-28 4-4 4-1% 4-19 4-21 -3 150
Burkett 1 3-26 4~-8 4-11 4-18 4-19 4-26 145

doneymaker 2 3-26 4-g 4-10 4-14 4-17 4-22 150



Tuble 4 - Fhenological Data - Fow §

Variety Variety Date Date Date Date Date Date Ultimate
Group Cat- Pistil- Pistil- First Stigea all of Length of
kins late late - Pollem Surface Pollem Catkins mm

Appesr Flowers Flowers Shed Dried Shed
sppear  Regeptive

San Sabe 1 3-20 4-1 4-9 4-8 4-22 4-14 135
Balton 1 19 4-1 4-7 411 4R 4-20 130
Boltoa 1 5-15 381 4-7 4-10 411 4-21 130
Bolton 1 3-15 3-30 47 4-10 411 4-20 130
Kincaid 4 3-20 4-5 4-11 4-15 4-21 4-25 30
San Saba 1 3-17 44 4+1n 41D 4-23 4-14 138
San Buba 1 3-20 4-2 4-11 4-7 4-24 4-14 130
Rome 1 19 46 4-9 48 42 4-14 150
Rome 1 %-16 4-2 4-6 4-5 4-11 4-12 125
Schley 1 520 4-9 4-13 4-14 422 4-18 135
Rome 1 320 48 4-6 4-9 2-11 4-20 120
Bolton 1 3-19 3-28 4-6 2-9 412 4-15 120
Honeymuker 2 2-20 4-3 4-7 4-14 4-14 4-19

140



Table 5 - Phemologioul Lata - Fow 4

Variety Variety Date Date Date Date Date Date Ultimate
Group Cat~ Pistil- Pistil- First Stigas all of Length of
kins late late Pollem Surface Pollen Catkine im
appesr Flowers Flowers Shed  Dried Shed -
Appear Beneptiv.
San Saba 1 3-2% 4-1 4-12 4-11 4-22 4-20 140
San Ssba 1 3-28 4-2 4-12 411 4-20 4-22 1%0
San 8aba 1 &-28 48 4-15% 414 4-28 4-20 135
Texas -
Prolific 1 3-18 4~5 4-11 4-7 4-20 4-25 130
Delmas £4 3-26 4-4 4-12 4-15 4-20 4-25 165
Rome 1 2-20 4-5 4-6 4-8 4-12 4-14 120
Boltom 1 %17 330 47 48 41z 4-16 150
Bolton 1 3-15 2.27 4-8 4-7 4-12 4-15 125

Stuart 2 3-22 none none 4-18 4-28 150

Bolton 1 3-15 3-268 4-4 4-8 4-12 4-16 125



Table 6 ~ Phenvological Data - Fow §

Varlety Variety Date Date Date Date Date Date U} timate
Growp  Cat~ Pistil- Pistil-  First Stigma All of Length of
kins late late Pollen Surface Pollem Catkins in

appear Flowers Flowers Shed Dried Shed =

appear Receptive

Texas

Prolifie 1 3-20 4-8 4-16 4-10 4-24 4-18 135
Texas

Prolifie 1 3-12 44 4-14 4-8 4-24 4-14 138
Texus

Prolifie 1 3-22 4-2 4-7 4-7 424 4-168 130
Texas

Prolific 1 3-25 4-1 47 4-7 4-22 4-13 138
Seedling 3-20 none none none none none 120
Atwater 1 321 3-31 4-8 4-4 4-20 4-25 1°0
Alley 1 3-15 4-2 4-9 44 4-19 4-12 110
Texas

Prolific 1 3-15 5-31 4-3 4-7 4-22 413 130
San Suba 1 3-19 4-1 4-3 4-8 4-24 4-14 130
Sun 8sba 1 227 -3 4-14 4-14 4-24 4-16 138
San Saba 1 Z-R2 4-2 4-11 47 4-25 4-15 125
Ailey 1 2-15 4-3 48 4-7 4272 4-14 110
Seedling 5-20 331 4-10 4-13 4-1% 4-20 125

Rome 1 = 4-9 4-11 4-13 4-15 4-19 130
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Teble 7 - Phenological Data - Row 6

Variety Variety Date Date Date Date Date Dute Ultimate
Gromp Cat~ Pistil- Pistil- [First Stigme 11 of Length of
kins late late Pollen Surface Pollen Catkins im
hprear Flowers Flowers 5Shed Dried Shed -

Appear Receptive

Stuert 2 &-27 4-7 411 4-14  4-20 4-21 150
Alley 1 3-23 44 4-9 4-11  4-16 4-20 110
Lelmas 2 3-23 4-3 47 4-11 415 4-22 160
Delmas 2 3-v3 331 4-9 4-14 414 4-28 155
Seedling 5=26 4-14 4-14 4-14  4-20 4-20 125
Seedling 3-21 4-2 4-9 4-14 4-18 4-20 130
Seedling 3-21 4-7 4-14 4-14 4-14 428 1285
Seedling 315 42 4-9 4-7 4-17 428 130
Row - 7
Stuart R 227 4-9 4-14 4-15  4-22 4-25 145
Stuart 2 227 4-3 4-14 4-16 422 4-25 145
Stuart 2 3-£7 -3 4-7 4-14 4-03 4-r4 150
Stuart 2 3-27 4-9 4-14 4-15 -4 4-ld 140

Stuart 2 3-27 4-10 414 4-15 4-23 4-24 150



The Two Groups of hicoriz Pecan and Their Distinguishimg Charaeters

¥hen self-sterility is considered as a means to the division of this species,
we find that there are two groups which are easily aistinguished from each other
by the floral charascters of the staminate flowers, und also by the difference in
the develomment of the pollem grains. The followimg observations on the two
groupe of pecans as given by Stuckey, were found to hold true for the pecans at
College Statiom.

"In Group I, the embryonic cutiins of ateminste flowers are enclosed in rather
short, broad, bud scales, ome on each side of the leaf bud. The cutkins them—
selves are rsther short and broad us compared with their length, amd the individ-
ual flowers of the catkins are shielded by short, rather small unc inconmspicuous
bracts. The catkins of Group I protrude from ope to five days before those of
Group II, und saed thelr pollen from five to tem days before those of Group II.
With most of the varieties of this group, the plstiliate flowers become recep-
tive at about the sume time to.t thie stuminate flowers sued their pollen. However,
a few varieties of this group h-.ve & comsiderable percemtage of their pilatillate
flowera to become receptive after the maximum dehiscence of pollem.

*In Group II, the eabryonic catkins of staminute flowers are enclosed in long
and ruther elender bud seales. These ecatkins are usually nsrrower and longer than
those of Group I and the individual flowers ure shielded by long, narrow, conspicu~
ous bracts. In this group, the nistillate flowers become receptive from two to
ten days before the staminite flowers sned their pollem; und, in most cases, a
large percentage of the stigmas of the pistillate flowers h.ve becoms dried op
calloused before thie pollen is shed,"

The varieties of pecans used in this work were observed as to tueir chaiac-

teristics in order to determine to what group they belomg, the percensage of fruit



set in self-fertile varieties was also observed.

tions are given in the following table.
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The results of these observa-
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Table 1 — The Vurieties Listed in Their hespesctive Groups, with D-ts on Per Cenat

of Fruit Set.
Group I
Dates Stigmas Date Pirst Per Cent of Fruit

Vuriety heceptive Pollen Shed Set
Schley 4-11 4.9 80
Burkett 4-11 4-18 0
San Saba 4-3 4-8 80
Success 4-12 4-13 85
Aley 4-9 4-4 65
Atwater 4-8 4-4 70
Bolton 4-7 4-10 [:1]

exas 80
Fite.  em 4+

Group II
Date Stigmas Date First Per Cent of

Variety Receptive Pollen Shed Fruit Set
Delmas 4-8 4-14 0
Kincaid 4-11 4-185 0
Stuart 4-14 4-12 4]
Moneynaker 4-1% 4-13 ]



Table 19 — Classification of Varieties Accordimg to Time of Maturity of Pollem

and Stigma.

Lates Dates Partly Dates Not Coimciding
Colnciding Coinciding to Any Extent.

Stuart

Delmas
San Suba
Rome
Bolton

Pabst

Success
Schley
Texus Prolific

sdoneynaker

Burkett

Xincaid

Atwater

Alley

7



Method of Pollination Work

The pecan trees selected for the experimentul project are those located
in the commerciunl pecan orchard. This orchard lies just back of the Bachelor!s
Club in the western purt of the campus.

The site i2 well drainmed and has beem im cultivatiem with cover crops ever
since the orchard was set out. The soil is a sandy loam sith a hard pan subsoil
sbout six inches below the surface.

The orchard wus planted with trees of the followimg varieties; Rome, Delmas,
San Saba, Stuart, Boltom, Texas Prolific, Moneymaker, Kincald, Atwater, amd Alley,
8ince Rome has proved a poor variety, some of those trees were t.o‘p-'orked to the
Schley, Burkett, and Success verietles.

The orchard was closely observed from the time the bud scales st.rted split—
ting, una data were tuken on the following poimts: splitting of bud scales, time
of appesrance of cutkins or of vegetative growth, 'uehiscence of tne pollen sacs,
receptivity of plstillute flowers, last shedding of pollem, and pussing of pistil-
lute flowers to a mon-receptive condition.

4 1ew days prior to the sheduimg of pollen from the earliest varietles, paraf-
fin sucks were placeu over cutkins of each variety to insure a supply of pollea
for use in cross-pollination and to prevent contamination by the wind blowing
pollen from other wurieties to tuat wurlety. Just us the pistillate flowers were
advanced enougn to show thit they were present, sacks were placed over them to
prevent pollination when they beeame receptive,

When the pistillate tlowers becsme receptive, pollem from other varietles was
placed on the stigmas by using 2 camel's heir brush, and the suck was placed over
the flower again und left until the investigator was apsured th.t the fruit was

set. When this stcge was reachea the sacks were Tomoved, and a comnt was mude of



the nuts set as a result of the eross-pollination.

To carry om this work of cross-pollimution twelve varietles were used, the
Rome being the only ome in the orehard mot used. Thie is such am imferior variety
that it was thought not advisable to recommend it for the orchsrd, One hundred and
thirty tmo reciproeal pollinutions were made om these twelve varieties. These
were repeated five times, muking & total of 680 crose~pollinations,

A check was made on each variety as to its self-fertility. The pistillate
and staminate flowers were sacked together; after the setting of fruit the sask
was removed and & count mede to determine the percentage of nuts resulting from

self-pollination,



Table 8 ~ Results of Crosses Usimg Staart as Pollen Purent

Staminate Pistillute Date Cross- Date Final Per Ceat of
Variety Variety Pollinated Observation Made Fruit Set

Stuart San Saba 4-16 4-28 50
Staart Delmas 4-16 4-28 80
Stuart Success 4-16 4-28 0
Stuart Schley 4-16 4-28 4]
Stuart Texus 4-18 4-28 100
Prolifie
Stuart doneymsker 4-18 4-28 100
Stuart Burkett 4-18 4-28 50
Stuart Atwater 4-16 4~-28 80
Stusrt Alley 4-16 4-28 100



Table 9 - Results of Crosses Using San 8aba as Pollen Parent

Staminate Pistillate Date Cross- Date Final Per Cent of
Variety Variety Pollinated Obeervalion Made Fruit Set
San Saba Stuart 4-15 4-2T7 100
San Saba Delwas 4-3 4-2} 100
San Saba Boltom 4-9 4-21 Q
San Seba  Success 4-15 4-27 80
Sun Ssba Sehley 4-11 4-28 100
San Saba Texas Pro-

lific 4-11 4-22 100
San Saba doneymaker 4-9 4-21 80
San Ssba . Burkett 411 4-23 100
San Sabe Kineaid 4-11 4-2% Q0
San Sabe Atwater 4~9 4-21 100
8an Saba alley 4-11 4-23 80



Table 10 - Rezults of Crosses Using Schley as Pollen Puremt

42

Staminate Pistillate Date Cross— Date Fimal Per Cent of
Variety Variety Pollinated Observation made Fruit Set.
Schley Stuart 4-18 4-28 &0
Schley Delmss 4-16 4-28 80
Schley Texas Pro—

lifie 4-18 4-28 100
Schley Success 4~15 4-27 100
Schley Honeymaker 4-16 4-28 100
Schley Burkett 4-16 4-28 100
Schley Atwater 4-18 4-28 80
Schley Alley 4-16 4-28 &0
Schley San Saba 4-16 428 100
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Tuble 11 - Kesults of Crosses Using Texas Prolifie as Pollen Parent

Staminate Pistillate Date of Cross— Date Final
Variety Vuriety Pollinatiom Observation Made
Texas Prolific Stuart 4-14 4-28
Texas Prolific San Saba 4-11 4-23
Texus Prolifie Delmas 4-9 4-21
Texas Prolific Bolton 4-9 421
Texas Prolific Success 4-13 4-25
Texas Prolific Schley 4-13 4-25
Texas Prolific MNoneymuker 4-9 4-21
Texas Prolifiec Burkett 4-11 4-28
Texas Prolifie Kincaid 411 4=R8
Texas Prolific Atwater 439 4-21
Texas Frolific Alley 411 4-28

Per C-nt of
Fruit Set,

100

40



Table 12 -~ Results of Crosses Using Delmas as Pollem Paremt

Staminate  Pistillate Date of Crose~ Date Finmal Per Cent of
Varlety Variety Pollisation Observation #ade Fruit Set
Lelnas Staart 4-16 4-28 80
Delmas Success 4-18 4-28 100
Delmas Hdoneynmaker 4-16 4.-28 60
Delmas Burkett 4-16 4-28 70
Lelmas Atwater 4-16 4-28 100
Delmas Alley 418 4-728 100
Delmas San Saba 4-16 4-28 100
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Table 15 — Results of Crosses Using Boltom ss Pollen Parent

Stesinate Pistillate Date of Croas— Date Final Per Cent of
Veriety Variety Pollination Obgervation #ade  Fruit Set
Bolton Schiey 4-13 4-25 100
Bolton Stuart 4-16 428 100
Bolton Delaas 4-9 4-21 100
Bolton Success 4-13 4-25 80
Bolton Texas Pro-

lifie 4-13 4-28 100
Bolton Moneymaker 4-9 [a % 0
Bolton Burkett 4-11 4-25 100
Bolton Kincaid 4-14 4-26 Q
Bolton Atwater 4-19 4+-22 40
Boltoa Alley 4-14 4-26 50

Bolton ban Saba 4-11 4-23 4]
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Table 14~ Results of Crosses Using Success us Pollem Pareat

Staminate  Pistillate  Date of Cross- Date of Fimal Per Comt of
Variety Variety Pollinatiom Observation Made Fruit Set
Success Staart 4-14 4-26 100
Buccess Delmas 4-13 4-25 ]
Suecess Sehley 413 4-25 100
Buccesa Texas

Prolifie 4-13 4-25 80
Success Honeymaker 4-15 4-25 80
Success Burkett 4-13 4-25 100
Succeas Kineaid 4-14 4-28 [+]
Success Atwater 4-13 4-25 o
Success Alley 4-14 4-26 100
Success San Saba 4-13 4-28 ]



Table 15 -~ Results of Crosses Using Moneymacer as Pollem Parent
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Staminate Pistiliate Date of Cross- Date Final Per Cent of
Veriety Variety Pollination Observatiom Made Fruit Set
Moneymaker Stuart 4-15 4-27 0
doneymaker Delmas 4-1% 4-27 50
d¥oneymsker Texas Pro-

1lifie 4-15 4-27 100
Moneymaker Success 4-15 4-27 -]
Woneymaker Schley 4-15 4-27 100
Moneymaker Burkett 4-15 4-27 100
Moneymuker Atwater 4-15 4-27 100
doneymaker Alley 4-15 4-27 100
Moneymaker San Saba 4-15 4-27 80



Table 16 - Results of Crosses Using Kincaid as Pollen Parent

Staminate Pistillate Date of Cross Date Final Per Cent of
Variety Variety Pollination Observation Made Fruit Set
fincaid Stuart 4-17 4-29 100
Kincaid San Saba 4-17 4-29 30
Kincaid Delauss 4-17 4-29 90
Kincaid Atwater 4-16 4-28 100
Kincaid Alley 2-17 4-29 [+]



Table 17 - Results of Crosses Usimg Atwater ss Pollea Parent

Steminate Pistillate Date of Crosa-  late Final Per Cent of
Variety Variety Pollinztion Observation Made Fruit Set
Atwater Stuart 4-14 4-26 100
Atwater San Saba 24-14 4-28 70
Atwater Texas Pro-

1lific 4-14 4-28 100
Atwater Burkett 4-15 4-27 100
Atwater Alley 4-14 4-26 0
Atwater Success 4-14 4-%6 100
Atwater Delmas 4-14 4-26 70
atwater Schley 4.14 4-26 100



Tuble 18 - Results of Crosses Using Alley as Pollen Parent

Staminate Pistiliate Date of Cross- Date Fimal Per Cent of
Variety Variety Pollination Observation Made Fruit Set
Alley Stuart 4-18 4-28 100
Alley Sap Baba 4-16 4-28 80
Alley Success 4-16 4-28 100
Alley Moneymaker 4-3 4-21 €0
Alley Burkett 4-16 4-28 100
Alley Atwater 4-9 4-2} 100
Alley Delmas 4-7 4-19 100
Alley Bolton 4-7 4-19 60



Discussiom and Interpretatiom of Date

The writer does not wish to give the impression thzt the results of the ob-
servations made for the year 192§ will be ‘he sume fo all years. Thers are many
minor fuctors, such as climatic conditions, mutrient supply, diseases, and soil
conditions that may cause variations.

The Stuart gave very good results as = pol.en psrente It also showed an um-
usually high percentuge of fruit set when pollem from other varieties having the
same blooming dates was used.

The pollen from the Ssn Saba gave the highest percemtage of fruit set om
other vurieties. Om the other hend, whem pollem from other varieties was used
for pollinutiom of the Sen Sabu, only 70 per cent of fruit was set.

The Schley was a very vigorous tree. It is a four year old sciom upon a
thirteen year old stock. About 30 per cemt of frult was set vhem thi: plunt
wag used on other v.rieties as a pollen puremt, and 75 per cent when it was
pollinated by other vurieties.

The Texas Prolific, ome of our heaviest producers, gave a rather low per-
centage of fruit set whem used sz pollem puremt for other varietles. However, it
w.8 somewhat more prolific ss a2 muternal plant, when other vurieties were used
as pollen parents.

The Delmas gave good results when used om otier varieties as & pollen parent,
with about 30 per cent of fruit set. WFhen other pollem was used for the cross-
pollination, u very small smount of fruit was set, approximately 40 to 45 per
centa

The Bolton when used as a pollen parent gave a medium set of fruit on other
zarieties, the results varying “rom 40 to 60 per cent. When other varieties were

uped as pollen parenmts, & very smull smoumt of fruit was set om the Bolton, ap-



&2

proximately 30 to 35 per cent. There were very f{ew crosses made on the Bolton
becanse of the early dute at whieh its atigmas passed the receptive stage.

The Success set sbout 75 per cent of fruit om other varieties when used as
a pollen parent. The pollen from other wurieties on Suscess gave results of
about 85 to 70 per cent of fruit set.

The Moneymuker when used &s & pollen parent om other varieties produced a
good set of fruit, the per ¢ent ranging from 85 to 30. This variety does not
accept pollen very readily from others; in only ome instamee did we nhave over
80 per cent of fruit set.

The Atwuter is a goé cross-pollinctor when used as & pollen purente Though
the results vuried from O to 100 per cent, the 100 per cent pollinstions are in
the majority. It readily uccepts other pallen from the vurieties huving the
same blooming period.

The Alley when used on other v:rieties as a pollen paremt gave un unusuully
high percentace of fruit set. The average wus sbout 95. It sets «bout B5 per
cent of fruit when used as a maternal plant.

A study of the results obtzined in these experiments in cross-poliimution,
a8 shown in the foregoing tubles, will give waluable infora.tiom #s to pollen
rel .tionships between the aifferent vurieties used. In oruer to get the best
results from a pecan orcharu, the varistics should be so growped us to inpure
an abundant supply of pollen throurhout the entire receptive season of the
pistillate flowers.

Agong the earliest varieties to shed pollen sre Texas Prolifie, San Saba,

Rome, and Bolton. Uf thece four, only the Texas Prolifiec i: ,orthy of & place



in & comzercial orchard. In addition to being u very esrly and very heavy
producer of pollen, Texas Prolific, from the standpoint ot yield ana cuality
of nuts, iz ome of the most satislactory varieties grown .t this place. For
these reaeons, it is aavissble to include a rather generous proportion of
thie variety in the orchard.

The Alley shows some vsriation in production of pollen, but on the
average it is r ther close to the Texss Prolifiec, wnd may be classea with
this variety as & pollinator,

Following the Texas Prolifie and Alley In the time of productiom of
pollen but at an interval of three to eleven days, ure Schley, Success,
Stuart and Delmas, and finally Moneym:ker ond Burkett. All of these are
good commercial varieties and ghow 90 to 100 per ceat set of fruit with pollen
from Texas Prolific. #ost of these v..rieties also show u good set with pollen
from Alley.

An orchard planted to the sbove mentioned v.rieties should produce sn

sbundance of polien during the entire seasom at the time when it will be needed
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for fertilization. For best results no one variety should be planted im a solid

block. VYn the contrary it is wdvisable to plant the varieties im sltern.te
rows laid out ucross the Giriction of the prevailimg wind.

In wdoition to =ecuring pollimation of tne strongly aichogumous v.rieties,
tae plan outlined above rill give 4 maximum of cross-nollination among &ll
varieties. This decided benetit is in.ic' tea from the results obtained from
other deciduous fruits. #duny of these fruits, formerly thought to be complete~
ly self-fertile, have shown marked incresses in yield vhen plunted so as to

perait cross-pollinution. Resultr in the College, as well as other pesan



orchards, seem to justify this practice.
4s an illustration, the follewimg orchard plam, which include al: the

varieties used in this investigation, is imcluded.



Chart 1. Plan of an Orchard to Insure Cross-Pollinetion #

North
L J D 1 H B
Test 1 E H X 1 G
E B [+ A c I
G J J L ] 4 F
South
» Legend

Letters Indicate Varieties

4 - Stuart
B - Delmas
C - Kincaid
D -~ Atwater
E - Alley

F - Texas Prolific

[l < B

- San Sabs

-~ Bolton

~ Honeymaker
- Suecess

- Burkett

- Schley
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Sussary

1. Varietles of pecans of commercial importange should be examined as to
self-sterility, and to determine what variety or v.rieties will fertilize them
if self-sterile.

2. The vurieties of Group I are apt to be self-fertile, while those of
Group II will be lergely self-sterile.

3. The results of this investigution show that there is in gemersl a defi-
nite relutiomship betveen the cates of maturity of stomimute and plstillate
flowers and self-sterility, or respectively, self-fertility, in the pecan. The
Stuart was & notuble exception to this observetion im that its pollem mas shed
either two days before the pistillate flowers becume receptive or after the pis=-
tillate flowers huc passed the receptive stsge.

4. The data of the cross-pollinstions show thut the majority of the varie-
ties will cross-pollinzte whem their blossoming dates coincide.

Se In any plan recommemded for u pecan orchard, the self—fef.f:ile varieties
should be placed in the outer row. Those varieties used as polli.m;amrs should

be planted to the windward of the self-sterile varieties.
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