GRLY ) PROLUCTICN OF PICAN TRELS



PERTILIZER APPLICATIONS CORRELATED WITH

GROWTH AND PRODUCTION COF PECAN TREES

By
ALFRED LAURENCE ”HOUCHIN
Bachelor of Science
Oklahoma Agricultural and Mechanical College
8tillwater, Cklshome
1546

Bubmitted to the faculty of the Graduate School of
the CGklahoma Agricultural end Meehenicsel College
in partial fulfillment of the requirements
for the degree of
MASTER OF SCIENCE

Janvary, 195%

ii






FERTILIZER APPLIGATIONS CORRELATED VITH

GROWTH ARD PRODUCTION OF PECAN TREES

Thesis Approveds

T e ST

“Hhesie Advimr ST

Toum of the Gradante Semael

304091

i3
PRLANGWA
ABAIBH TURAL & MECRANICAL CELLERE
LIBRARY
L 8 1958



T TR

AR

it is dvpossible Por the writor te find words 4o edeguately exprass his
doep apprecietion to the sury vho have cesisted in verious phnsee of this work,
Sratolul scknovlcdgwent ls mede in pardicular to Iy, Frank B. Croosy Hend of the
fiorticuliure Lepertuecty Grlohowme A, & & Sollepe for hie constent interost end
nery Linely sugrostions end %o Dre Doberbk ipeViesr, Heod of the fpricultursl
chemietsy Deportment, dilohome A, & Moy snd 1o Professor Pred lLelrone of the

Horticulbure Lopsay

zeritia



TABLE OF CONTENTS

Chepter ' Page
I, INTRODUCTIONW . - . . . . » o .
I1, EREVIEW OF LITERATURE . . - » . . N « 2
II, METHODS AND PROCEDURE . . . . . . « 13
IV, FPRESENTATION OF DATA . . . . . ° . « 18
A, Treatment and Yields . " . . . . o 186
Bs Average Mineral Content
of Leaf Samples . . N . . . . « 20
Ce Growth Increesss . . . . . . . .« 21
D, Monthly Analysis of
Leaf Semples . . . . N . . « 22
Ve DISCUSSION . . . . . . . . « 31
VI, SUMMARY AND CONCLUSIORS . . . » - . . « 33

r I I » LITFJRAT U‘R-E ’GITED - - 'Y ® * E 2 - - Ed 35



INTRODUCTION

Pecan trees under QOklahoma conditions tend to be very erratic in produc-
tion, The esverage annual production is very near twenty million pounds with
a range from four million to forty million or slightly more per year, The
tendency for alternate beering of "native" or seedling trees is well recog-
nized by growers end is e matter of grea.t-aoncam to them becsuse; {1) annual
income fluctuates extremely, and (2) it is usually very difficult to obtain
the labor force needed to get en unusually large crop gathered before the
"holidaye" in order to teke advantage of better prices offered at this time,
Price also tends to vary inversely with production,

Much work has been done in Floride, Georgia, and other south-eastern
states on the effects of plant food applications and cover crops (green-manured)
on production, tree growth, and quality of nuts, Unfortunately for Cklahoma
growers, this work has been done on vaerieties of known bearing habits,
Approximately ninety per cent of Cklahoma's production is from seedling or
"native" trees, which may be considered as each a differing veriety from its
neighbor,

Those essential elemente used in the greatest emounts; nitrogen, phos-
phorus, end potassium (often designated the "major" elements) will be the only
elemente considered in this study, Trees selected for study were carefully

chosen for freedom from any symptoms indicating "rosette" or zinc deficiency,



REVIEW OF LITERATURE

Atkineon (4) working with ennual vegetable crope found e wide renge in
the edeptability of different crope in the correlation of yield to tissue tests,
Tomatoes geve a close to predicted response with potetoes felling below tometoes
but ebove corn in thie respect, Emmert (18) found tomatoes to require high ni-
trates at two different stages (phsses) in their development, FHe eslso reported
overcoming or depressing the effect of high nitrate by the use of 1,000 pounds
of super-phosphete per acre,

Freemen (19) was sble to show a direct correlation between nitrate and
ecarotine in carrot, The supply of phosphorus and potessium showed no relation-
ship to cerotine, Thomse and Mack working with corn found a direet correlation
of P2 05 content of the leaf blade and yield, No relationship was observed
between the content of nitrogen or potassium end yield, A depressing effect was
noted on the upteke of calecium and megnesium when potessium was added with super-
phosphate in comparison with super-phosphate alone,

Batjer and Degmen (6) working with epple trees grown in solution reported
an optimum response to nitrogen in e concentration of 60 p.p.ms snd to potassium
at 117 p.pem.. However, in the case of potessium, actual deficiency symptoms
other than reduced growth did not eppear if the concentration of the solution
was kept at es little es 10 p,p.n,, Boynton end Compton (1!) have shown en
inverse relation of nitrogen to potassium in epple, The statement is elso made
thet the tree is cepeble of storing large amcunts of nitrogen, They also found
that lesf scorch due to potassium deficiency rercly eppeers if the potassium
eontent of the lesf is ebove 1 pereent in midsummer, FHarley snd Lindner (24) found
tt;t with epple trees growing in a heavy sod of crabgrass, the use of smmonium
sulphete muet ellow for the strong competition of the grass with the tree for
matrients, Cereful study indicated thet the grass elone benefited from the first



thirteen pounde of smmoniuwm sulphate, Under these conditions of low nitrogen
{and doubtlese other nutrients), no nitrogen was stored above ground while the
trees were dorment, Root samplee did reveal the presence of nitrogen but no
sccurate determinetions were mede because of the variebility of root sampling
techniques, Inowlton (31) perfomed & unique experiment in which he fed onee
:murmm-pmdmrmmm.mmmhmm
response of the entire tree, Ko indication of crose trensfer of nitrogen was
found, nor was growth incremsed in other than those branches directly over the
trested arce, These results are in accord with dete of Blackmon (9), Alben (3),
and others, Roberte end lendau (7°) studying apple trees growing in & soil
vory deficient in potessium made injectione directly into the branches rather
than additions of potessium carriers to the soil, Their conclusions were
quite positive that the translocation end essimilation of potessium was
dependent upon soluble iren in the vascular syetem of the tree, Tisue tests
were euployed to verify the viesual changes observed,

singh (,¢) cites depletion of nutrients during a heavy erop year coupled
with poor vegetetive growth ee two of the mein factors responsible for bienniml
beering in epple trees, However, Wilcox, Hoy, and Pelmer (57) were umable %o
find sy significent difference in beering habit due to arny of e number of
applications of verying emounte of nitrogen-phosphorus-potassium mixtures,

Hilgeman (25) did comsiderable work with grapefruit trees in the galt
River Velley in Arizona es regerds their response to different forms of nitrogen
carriers, [e reports ihat the nitrate form is the ome giving best response and
that e well serieted eoil ellowed for the more rapid upteke of nitrogen by the
trees, Hilgemen also found that caleium nitrate was more readily absorbed than
was urea, smmonium sulphste, or menure, in the order of their eveilability,
The time of epplicetion giving best resulis varied end was found to bey February
for caleium nitrete; December for ures snd sumonium sulphate; and Auguet for manure,



The effects from the menure were carried well into the second sesson, Jones,
Bitters, end Finch (30), also working with grapefruit, found thet fruits large
enough to begin to show ecolor did not teke in nitmfn,- though the leaf enalysis
showed the leaves to heve done so to a high degrec, end the more immature fruite
to heve absorbed enough nitratee that they were entirely ruined for market,
Brown and Potter (13) working with tung trees in Louisians growing in a
potessium deficient eoil, found that es little ae twenty-four pounds per sere
of K2 O added to the cover ecrop (lupine) increesed the yield of tung by 13.6
pounds per tree (925 pounds per mere) end the yield of the cover crop by eighty
seven pereent, Such an addition of potessium elso prevented sppearance of
leaf scorch of the type commonly essocieted with potassium deficiency, Addie
tione of potassium also hastened maturity of the fruit, Louctalot and Legesse
(34) epplied four end one-helf pounds of sumonjum nitrate to each of several
seven year old tung treces begimning in December end continuing at monthly
intervals until April, Tissue tests were mede at monthly intervels to assist
in tracing the movement of the fertilizer clements (nitrate end srmonium fons),
The December epplication wes found to give the best response because of heving
been able to move to the growing tipe of the trees by the time growth wae
resumed in the spring, As late as June 26, the trees treated in December still
conteined higher percentages of total nitrogen in the leaves, lio evidence was
noted of the added nitrate resulting in eearlier bloom, Sitton (43 ) applied
varying amounts end compositions of mixed fertilizers to tung trees end noted
the responee over e four yeer period, He found the highest immediste yield to
came from nitrates slone yet the highest ultimete yields came from the trees
receiving the camplete fertilizers, Increesed yields were found to be associated
with; (1) greeter tree growth, (2) incressed number of shoots, end (3) higher mumber
of pistillate flowere per temminal bud, Oil content of the fruits wee found to



be depressed by high nitretes end incremsed by the additions of potassium, On
the potassium deficient soils used in this experiment, even small emounts of
nitrogen with no potessium geve very severe leaf scorch indieating potassium
deficieney,

Bard (5) mede e study of leaf samples from twenty-five species of trees
growing on three soil types, Determinstions were made for caleium, phosphoruse,
potessium, end nitrogen, Calecium wae found to depend more on speciee than on
soil type as shown by the slmost constant content in the leeves regardleecs of the
amount of eslecium in the soil, The phosphorus content wee found to vary inversly
as the pH of the soil varied; the lower the pH, the higher the phosphorus content
of the leaves, The poteesium content inoreesed with the inereasing pH of the
soil, Nitrogen content of sll the species tested ranged from 1,11% to 3,5% and
wes in most cases found to be a limiting growth factor,

Chapmean (15) in Melaye on rubber treees used applications of nitrogen
(emmonium nitrate) and both erude end eecidulated phosphates after concluding
that potassium wae in smple supply, He found the latex yield to be in direct
proportion to the nitrogen content of the leaf esnd that emmonium sulphste tended
to release "bound" or fixed phosphates in the soil, Chapmen also concluded that
phosphete epplicetions immobilized the emmonium (KE4) ione in the soil and that
additions of potassium depressed the phosphate content of the leef,

Devidson (16) reporte that niﬁntel epplied in the fall were available in
bleck walnuts for wery early growth the following spring, Hostetter (27) after
a fertilizer study on black walnuts states thet limestone slone of ell materiels
tested, was instrumental in producing better filled nuts, Cloudy weather during
the £illing period was also found to result in poorly filled ruts es was the
epplication of nitrogenous meteriels to the soil,

McDaniels (36) in a study of walnute, pecens, end hickorys in New York found
that the mean sverage temperature wes too low for mat development to be completed



in the growing season in thet ares., FHe reports that no pecan does well enough
for planting in that region end that Persian walnuts, black welmuts, end hickorys
require & meen average temperature sbove 62 degrees F,, Better root systems vere
obtained on walnute and hickorys by cutiing the tap roote when the trees were very
emell, He states that nut trees grow better in meutral or slightly alkeline soils
and cites drought end low light intensity ae common causes of failure of nuts to
£il1 properly.

Proebsting (37) made observatione end tests for five years with Bartlett pears
and found that oanly those trees in the plols receiving nitrogen showed en increese
over the check plote in yleld, The plots receiving potassium and phosphorus,
either alone or in caxbinotion, showed decressed yields in comparison with une
treated plots, He reports thet sixty pounds of phosphorus per tree did not
change the content of phosphorus in ihe leaves, nor did £ifty pounds of muriete
of potash incremsse the potassium content of the leaves, He concludes thats (1) the
phosphorus and potassium may have been localized in other then leef tissue; or
(2) thet they may heave been bound or fixed in the soil in foyms umavailable to
the tree,

Stephenson (45) offers the observetion that plants not only very in the
emount of various nubriente regquired for good growth, but they differ in the
smount of root system, degree of root remificetion end depth penetreted, He
states that filberts will grow well where walnutes feil beceuse of boron defi.-
cieney,

Weltuen (20 ) used sodiws nitrate on strawberries growing st two locetions
In Eentueky; one high and the other low in eveileble phosphate, In ell cases
the soluble phosphate in the crown of the plent tended to fluctuate less widely
then did the scluble nitrate, ZApplications of nitrate resulted in much greater
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to couse deficlencios to eppenr. Those date are listed below,

Tefisiency . tyerage of 000 Semplen
Experiment fverage Lovaat Highest

Bitrogen 12,806 E34 700 11,760 32 4570
b hﬁ}ﬁphﬁf‘lﬁ S8 1,5& 1,?;0@ 2,{: o
Potaesium 1,150 10,540 s =45 16,650

Galciun 144 306 175230 104500 254200

\n

Y

Fagnesium TEh 52250 25580 11,000

£

The Pirurer chove ore expressed for parts per million (p.p.oe) 7o coovert
to pereentugs, wove ihe deeipel four ploces o the lafl.
Alben aleo fowd $hiel puriste of poevesh gt rotes of 50 end MU potsds

per Lrae did not resudd dn dncrecsecd encunts of potecsium in the lesves wiless

muper-phosphiote ves slso gpplied in v ilke awound,

= (8} in Seorgie liste three metlbwde by whieh fertility cen be
wodrdeined in 8 pecan orechord; (1) by scdimentetion, (2} by the use of coie
wereial Fertilivers end, {5} the tuming under of cover eropue Ho suggesis
planting fem' 1o nine trees on the lf‘arﬁla voils aud fewer on the lems fortile
Biﬁi@ﬂ&

Blasiion {Eé} in Flogida fovsd that it required from five to six yoars do
mach s 2,000 pounds per scre of complets Cerblilizer spplied Lo the cover ¢rop,.
Blockmou prov poocan seedlings in eend culture end soil with and without boron and
fownd that thoss voceiving boron conbained Uhe lowest nitrogen but the greetosd
totel welghte

-

Orene end Nodge (34} fer e five year test selected eleoven peive of beaving

sine Sehley

s Doy the Lollouing treatuents; (1} pruning, (2) pronins end

dmoniwa nitrate ot & rote of Diftesn pounds per Lree yoor, and

(%) check: with no treatpent. Frming and

fertilicing increassd tho nunber of



panber of choobs over olx inchos leng wors significantly

s

then did the pramine elene, Ho freois

vt wos provided 4o allow fow the use of
srmoniun nitrato vithowl tho prandng.

Pinch (20} snelysed wma of differcnt gredes of Fillins end riporbed thot

the poorer ©illed nute sontoined the highest percertoge of nitrogern,. He cdvotates

late fell or eazly winder spplicat icxm: of nitrogen &b o level sufficient 4o ellow
Por pood epring grovih bub nob hich encugh to caryy inbo the Jele summer filling
perisd,

Gosenprd {(£1) measured dwip prowith fer previcus end guyrent yoor ond ol

pered grovii rete end producbion in fhe bhwee varicties Ztusrt, Suecean, snd

Sehley. & direct corrslolion wee Dound beluweon buig grovdh esd production,

tammer {E2) uweed yodiepctive phosphorus (F 32} in a study of phosphorus
mabriticn of pecuno. Tive mondhs afler spplying fthe moterirl 4o the soil, ke
wae pble to doteet the redinsctive fong in the leaves, The rudisoctive phope
phorue wes inserted inm holes boved into the branches ond wes found twelve deye
ister in tue leavos, Feliar gpplieations of the sewe moteriel gove no evideance
of bavins boee sheorbed inte ths lseves, Fo sipnidicant lateral movemend of
phosplorus within vhe brzets lruwk wes vobed,

Hamuer and Hamter {£3) took weelly somples of pecans during the komel

development period wil analyeod ehucke s shelle, zod kernels geperelely. It wan

‘\,

ore kernel developmon

v

4 began 98,57 of thr dry wolpht of tho shuck

L2 e

found thet hel

end ohell hod o {n Sepbenber 15, 964 of the prebeoin, 287 of the oil,

5 of tho dxy weighh, ond AL of the seh hed Pormed oo coparsd o tha melure

Terasls The poboositr sentent of the shuck ecomprised 757 of the minersd elomente

in bho anluave ok bhe psh of the ahosl,

s Ealobine with

S

mnbey (807 condueted o copperative tesd of

forbilizers uced wdey both cullurel aystess, Mftor four years, the influsnce
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of Pertilizer on yield had not yet reached the significant level, The inereased
yield of the trees inm the eultivated plots over the mulched plote was highly
significant.

Hunter and Hemwmar (29) ceution apgainst too heavy a reliance on yield figures
from Field test trials, The reason given being that the loss from insects, disease
and animale meke it slmost impossible to galeulate results with any degree of
aceurpcy, This test was mede on foufteengyear 0ld trees of the Moore variety
weing 1200 pounde per year of 684 enalyeis fertilizer for three years and
chenging to 1,000 pounds per acre per year of 4-8~4 for the next seven years,

The fertilizer epplicetions were made at different times of the year butl no sige
nificaent difference wes noted as to the best time to meke fertilizer applicaw
tione, However, the best filled nute were obtained from those trees fertilized
while dorment, The plots receiving nitrogen slone kept pace in yield with those
receiving complete fertilizer for the first four years but after this rapidly
declined until by the tenth year this plet (nitrogen only) wes producing but
4 of the yield of the plot receiving complete fertilizer. ¥Fo folier anelysis
data were offered,

Lewis and Hunter (52) took sawplee of nuts and their supporting shoote
gt four samﬁling detes; July 15, sugust 15, Beptember 15, snd October 3 (harvest).
During the £illing period it wes found thet the hut increessed in uvnits of mineral
content vhile actually showing a decrease in percentage of mineral in the kernel
due to the repid sccumulation of carbohydrotes. A% this time the shoot enalysis
showed repid depletion of all minerals, Calcium was found largely in the shell;
potessivm mostly in the shuck, and phosphorus end nitrogen were mainly in the
kernel,

Loustelot (33) made determinations of ph@taaynﬁhetic rates and rates of

trengpiration of pecen leaves tresbed with heavy epplications of Bordesux and

2
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avaenste sprays, Gven with e coating of residue thick enough o obscure the
green color of the leaves, no significent difference in the rate of photosynthesis
or transpirgtion was noted, Pluctuations actually observed were attricuted to
changen in light intensity and other meteorlogicel varietions,

Lutz and Fardy (557 found thet the photosynthetiec activity of pecan leaves
increased with increased vigor of the tree es shown by the darker leef color
when nitrogen was applied, Foliage disepsee greatly decreamsed the effectivew
nese of the leaves even when nob severe enough to cause defoliation, The fact
that heelthy foliege remains on the iree until removed by frost indicates that
wensures be teken to retein folisge as long es possible in order to have thrifty
trecs,

Roberts (38) was able to find no corvelation of the results from rapid
tissue teots (on both leaf and petiole samples) and stenderd laboratory complets
snalysis results. He was unable to find nitretes in the sylem from the bole of
the pecan at tho time for growth to resume in the spring, He did ©ind, however,
nitrates in the roots after fertilizebtion with nitrogen (ammonium nitrate)
which indicated thet not all the nitrete wes reduced in the roots.

gharpe snd Gammon (41 tesbed sempling techniques end tree varistion in
wnifomaly treoated plots and duplicated their tests so that they were eble 4o
subjeet their results to an anelysis of varionce, Trees within uniformly treated
plots were found 1o verxy es o ealeium, potsssium, and phosplhorus content of the
foliege at a highly significent level,

Breozeale (12) werking with corn and other plents wmeintained at very low
moisture supply reached the conclusion thet plants could teks up nubrients inde-
pendently of water absorption and thet if molisture were available tc the deeper
roote, the plant could sven excroete moisturs from the roots in the desiecated soil
and so continue to extract nutrients though the soil was much below the wilting

point -
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Dreke, Vengris, Colby {17) by use of plant analysis were able to show that
different species of Vf@rage plents were able to extract from the soil widsly
varying amounts of a nutrient elément when that element wes at a critieally
low level . Hoegland end Arnon (26) cite petioles as an especially likely tissue
to uee for potassium determinations, They remark also that failure to achieve
a correlation of tissue teste with plent behavieur is often due to failure 4o
consider eeclogieal factors in conjunction with the results of the tesis.
Schultz (40) despairs of use of visual symptoms alone in diagnosis of nutrient
deficiencies in plmta.

Shesr, Crane, end leyers (4?) emphasize that leel analysis is sn inte-
gration of all circumstancés thet influence the availability'of the salts in
the soil, Lea? enalysis is the only means by vhich cultural solution experie
ments can be diredtly related to field .éxpe.riments_. The function (they state)
of lesf analysis is to ‘determiﬁe the direction smnd extent of nutrient embslance
vithin the plant, Thomes and Mac (48 do not sdvocate the use of visual
symptoms in dimgnosing a deficiency; only as an indication thet s deficiency
does exist. |

Thomas (477 reports that ths upteke of a'nuiriéntrelement ie not alwaye in
direct proportion to the external concentration and thet less error is to be
fourd in stenderd laborstory total enalysis then in “quick tests® for soluble
nutrients, |

Yeer and Vhite (51 in e study Qf cloy-i raction absorption, or Pixing of
potassium offer the auggestiag that the potaasﬁum ia ssndwiched between the
layers of the cley exystal end fixed there by drying, Sodium, Magnesium, and

calcivm are eble to completely replace the potassium so fixed,



METHODS AND PROUVEDURE

Four netive pocen trees in the college grove ab Stilluatoery Tklshome were
selected for trestuent =nd chaervation in March of 1949, The {ree muwubers ond
trectuents ave as follows; trze 29 hag received anmel applicoticns of amonium
nitrate in the smount of one pound per inch diamoter; tree 89 hms roseived
ennual applicetions of smmo-phos (16200} in the amount of twe pounds per
inch dismeter; troe 90 has served se en unfertilized check tree; and trse 714
vhieh had only one epplieation of Pifty pounde of emme-phos and fifty pounds

of twenty-Tive nervcemt potesh (menure esalts), A1l cultursl operations were

conducted without repa

card to test trees. Uinber cover crops of rye and vebtch
have been grovn every year and incorporated inito the soll in the spring.

Int&.&ﬁ@,ﬁﬂﬂmmqamaf%wtm@sﬁ’%nSMmI@mwaméﬂmr
of Foore were salected Prow orechards owmed by lir. R, €. Walker for chedr-
vation, The only trestuents were to btress % and 4 whiek received one apy
of 100 pounde of twenty-five percent potash in Aupust of 1949,

Yearly yield records heve been kept im eo far as possible, Twip gerples
heve been telkon at bthree periods duving the domant seeson; Tecenmbey, Janunyy,
end Merch, APber leafing out in the spring, lfaf samplos are token
day intervels wntil leal drop in the £ell, The individual sesples are composed
of approximetely 200 lesves (both blade and petiole} gethered from ull
of the tree to insurc a vwniform sample. The semples have bosen deliverad o the

laboratory the same day they were gethored,

Lesf blades and petioles were oven dried at &0 degrees C. umtil dry enough

to grind without difficuliy. They were ground in a Wiley milll fine enough to
pass sn 80 mesh screen sud Turther dried et 105 degrees (., until conebent

welght wes sbtained,
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seh waz determined by the Pollowing procedure; 6,0 grams of pecan lsaf or
twig tissue was placed in e previocusly welighed plebtinum dich end placed in a
mfle furnace &t 550 degrees 0, Tfor twelve to sixbteen hours, The dish plus
sanple osh were pleced in a desicestor and c¢uvoled sufficiently to permit weighing
geriouvs conveetion effects, The samples wers then weighed rapidly snd the ash
welght determined by difference, The msh was then guontitniively trensferved
to o besker end the seoluble contents brought into polubtion by the addition of
5 w3lliliters of hydrochloric ecid followed by approximately 50 ml, of weter,
The beuker wes then pleced on o steawm plate and the conbtouts evaporated to
dxyness to delydrete the silics, Ten ml, of hydrochloric acid and 30 ml, of
pater were then edded snd the hot selution filtered into & 200 ml, flask, The
bealter end the precipitate on the filter wers then washed repeatedly with
suall amounts of distilled waber, The solubion ves mixed thoroughly and
diluted to 200 ml. with distilled webter end mixed agein, This solution ves
then used for the determination of phesphorus aend potassiwa, Phosphorus wes
deteruined by the procipitetion ae the mmmenium phospho molybdate, essentielly
prescribed by the Associetion of Agricultural Chemists; the quantity of the
precipilale being dﬁﬁermined tibrometrieally after the addition of en exoess
of a gbanderd buzse,

Potessiwe was debermined by Llome pholemetry with the Perkinuﬁlinaf {loms
photometor Model 52=0, Lithiuwm nitrste was used as internal stendard and the
ingtrument was calibreted egeinst a gtandard seolution prepared from potassium
oeid phthelate obbalped from the Bureau of 3tandards. PFreguenbd checks were
made during coch series of messurements bo assure thet the instrument was
pperating correctly.

Mitrogen deteruinsticons were made by the Mecro-Kjeldshl analyeis as stip-

4

ulated by the Lesoclation of Agriculturel Chemists. 7Two or three gram camples

were used, depending on the nitrogen content,
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On lMereh 11, 1949, eighty-seven iress on the veet side of Cow Oreek were
gelectod for the study of the effects of ammonium nitrate and amm0~§h06 éﬂ
growth as well as yield, The trees were divided into two plate; %he‘first
gontaining fifty-Cive trees and the secénd thirty-two. Both natives and
vvarie%ies vere included in this performence test. Checks were selected Lfrom
native trees groving in an open cultivated field under e system of no nmanage-
went excepl thosc culbural operations ncecessary for the growing.of‘f@éd eropg
whick vere reised every year in the aree. The test trees were ealipergd at
a height of roughly Cour feed and thrée inches from the ground (breast height),
The first group (fifty-five) of trees received a yearly epplication éf sammonium
nitrate equal to 1 pound per inch of diameter of the trunk and the aecané group
group of troes (thirty-two) wers given two pounds per ineh of trumk in-the Torm
of amro-phos, Time of application vwes in the dormant sseson, usually in January
or Februayy.

The vetch cover crop wee turned under in May ond two or three eultivations
vere wade for weed control during the swmmer, Sheep were elso grezed in the area
to eseist in weed contrel, Other then the fertilizer applied, all troes reéeivad
identieal cultursl trestment,

Ne tissue tesbe were mede on the eighty-seven trees in this test. Grouwth
inerement =8 beasured by the incrsese in dismeter snd increased yielde of the trees

were o be nsed to evaeluclbe the test.
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Quemsrizetion of trewbments and yield response of all sample trees is as

followss’

S5tilluater Grove
Iroe Ho. 293

1949: lMedium heevy ecrvop

1950: Light crop ped

19511 %1,0 pounds

19523 Very light crop set; none hervested due to Ireezing.

Trevtments Cultivation, vetch SOVEr Crop.

Yoreh 24, 19/-}9 ~ 17 pounda s:f’v sumonivm nitrate (337 1)
Jemary 27, 1950-17 pounds of smmonium nitrate,
January 17, 1951-18,7 pounde of enmoniuvm nitrate,
February 7, 1952-18,7 pounds of esmeonium nitrate,

Ko, &

o,k

Tree
19495  Wedium heavy crop
1950 o crop
1951 Ho crop
1552 Light crop sets none hameated‘due to freczing,
Treatments Cultivetion, vebch cover cerop
Harch 25, 1949 ~ 26 pounds of ammowphos (16-20-0)
Jermary 28, 1650-27 pounds of ammo-phos
- Janvary 17, 1951-29.8 poumds of ammo-phos

Pebruery 7, 1952-20,0 pounds of sumosphos



Ireo Fo, G0%
1945
1950
1951
1952:

Hedivnm hoewyr ovop

UL STOD

895 pounds

Yery light erop soty none harvestod due to froesing.

Trecbnenty Gulbivetion, volteh sover orop

ot

Mo fertiizer

9'? Krg

1645

2.0 poands

o cron pob

Froateerd: Yo eulsivation, Top soil reumeved from eround tree

I9h9y  fupuot 18,3 50 pounds emmosphos end 50 pamds of 857 poteoh
{manure selto)

1550 o fertilizer

173ls  in fertilizer

1952: o Portilizey

Yelhew Orenord Seubth of Bizby

san Sebe Duproved

Yo erap
fivavy erop
En orop
166 ponnds

b erop geby none hereootsd due b9 {'m»,-mv




ﬁppraxiﬁzé‘ww 200 pounds of peeono

Ho cryep

Bediwa orep sebt no accurebe figures roported,
40 pounds of pecsns

1ight erop geby nonc hervected due Lo freezing,

Trogtuwents cultivetion vith wheet covor crop bhet wes pastured,

He ferbilimer applisd,

o dade

Hedivm orop

fdght crop

Light orop sety nome harvested due to {reeszing, )
Trostuenty Aupust 10, 1949 - epplicd 100 pounds of 257 potash,

fultivated with vhest eovor erop uhich wee postured.

Yo date

i erop

Light crop

6 pourds

Idght crop seby none hervested due to freezing, |

Proctuments  August 10, 1949 - epplied 100 pownds of 257 potuch,

Gultiveted with wheet cover crop vhich ves postured,



Walkor Oreberd Horth of Bixhy

Eoore Variety

Ho dnts

Light erop
G50t Light crop
1851 o data
ig5as gt crop sots nons hervested dus to freezing.
=811 treos in this north grove hove beon culbiveted with pestured whost cover

erop without sry fertilizer spplicetions being wode ot any tine,

Fio deta
Light erop
1dght erop

Flo dota

Light erop scty none harvested due to froeaing.

Ho deta
1949: 1o erop
19503 Light exop
1951y o deta

Light erop sety none hervosted due to freeming.

1948y fo dote
1640y Fo crop
19505 Light eyop
1551 1o deta

1952:  Lighd crop sel; none horvested due to froezing,



%’g

Ghe prephs sumbored ong theough ndne represent the reouldbs of the tisome
tests perforsed on the sample troee, Thone porbionc of the grephc doted in
black ave Prow loaf tisoue ond those in red are from twig tiesun,

Chart (ze ie o tolel of mll the wonthly teste on leof semplos from the

4 Gwe i the total of the leef tests for i Son Ssbe Iuproved

threa,
Veariety from the Valler (robiords ot Bizly end is 4o be compered with grephs Pour,
five, und six. Chort Thyee ds for the [Hoore voriesty at Rixby end is Yo b0 tome

pared vwith grophe sevon, sight, end nine,

Jhwert ne ~ fveraze of 12 Senples
aree - 4 Zhos, Fotnsg,
29 2479 L1560 .11
A 2,782 2062 1,20
21852 <95

B8
IR
« 8
9 %
P =1

thart Two

4
O
=
5
g
o]
*

1 2,072 L2103 L1z

2 2,168 L8712 1,066
3 2,386 L 652 1,006
4

232{;9 H 1 1 rﬁ? %

Chart Throe

$ok
3
i
et

B oo o l
Kl ]
[
¥
oy
=

hog, Eot.
246 3755 1.055
wlOOT 1.146
2.375 #2026 1,165
11 2577 2057 1,178
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Chart four is the swmary of the growith records for the fifty-five trees
in the stillwater grove which were given smmonium nitrete,
Chart Four

Variety Ilumber of trees Average Lotal dismeter increase
for four growing seasons

Burkett 7 2,457 inches

Esrly Bird & 2,225 inches

Tissue Paper 3 2.3 inches

Love 2 1,7 inches

Native » 1,89 (Five best growers avereged 3.4 inches)

Chart five is the summeyy of the growth records for the group of thirty-two
trees in the Stillwater grove which received yearly epplications of emmo-phos
(16-20-0),

Chart Five

Variety [Humber of trees Average total diameter increase
for four growing seasons

Love 9 2,2 inches
Burkett 2 1.55 inches
Stuart 1 2.2 Inches
Hetive 19 2,005 (Five best growers everaged 2,72 inches)

Chart six ie a record of the growth made by the check trees located outeide,
but adjecent to, the native grove at Stillwater, These treee have had more than
emple room to grow without competition with each other,

Chart Six

Variety INumber of trees Average total diemeter increese for
four growing seasons

Netive 6 3431 inches
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DISCUSSION

Charts one, two, and three were prepared for comparing the amounts
of nitrogen, phosphorus, and potassium for natives (chart one), San Saba I
proved (chart two)y and Moore {chart three). ZThe range in seedlings from
highest to lowest is 2.762 to 2.301 percent for nitrogen, .1862 to 1560
percent for phosphorus, and 1.20 to .95 percent for potassium. For San Saba
Improved the ranges are 2.386 to 2.072 percent for nitrogen, .2183 to .1520
rpercent for phosphorus, and 1.12 to 1.0016 percent for potassium. The ranges
for Moore were 2.L68 to 2.281 percent for nitrogen, .2037 to .1785 percent
for phosphorus, and 1.178 to 1.055 percent for potassium.

By establishing the averages given on charts one, two, and three on
the corresponding graphs for each tree and nutrient, it was possible to
determine the time of year when the nutrients in leaves of each tree reached
and average level. July fifteenth was the most frequent date by odds of %:il.
This is the time of year when nitrogen content of the leaves tends to stab-
ilize for a short time and follows rapid spring growth and maturity of the
leaves in size.

A range of 2.3 to 2.5 percent nitrogen was found in the leaves of
the most productive trees. These figures are lower than those established
by Alben (1) from tests performed in Louisiana.

Measurements of trees over a four year periocd, some receiving nitrogen
alone and others receiving nitrogen plus phosphate, did not indicate any sige-
nificant growth increase for the phosphorus (nitrogen being equal in both

treatments ). These results agree with those of Hunter (28).
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The leaf analyses indicated no increase in the amount of potaséium
as a result of fertilizing with this element. This may have been due to the
small amount applied, to a high fixing capacity of the soll, or the potash
may have been stored in other than leaf tissue.

Because of its low degree of variability and its failure to appear
in the leaves after application to the soil, determination of potash is of
no particular value in determining production or growth of pecan trees.
Phosphorus being found in even less amounis and varying even more in contient
of the lesves than does potash, is of no consequence. Nitrogen, which is
found in much greater amounts than elther phosplhiorus or potash and subject to
a wide range of fluctuation can very well be used as an index of production and
growthe

Chemicai analysis may well be used during the growing season
{preferably mid-July) for an index of production. Optimum nitrogen should be
between 2.3 and 2.5 percent of the dry weight of the leaf. ﬁhen nitrogen falls
below 2.3 perceunt, the amount of growth is not enough o make the tree highly
productive., If the nitrogen is sbove 2.5 percent, secondary growih and nut

shedding prevent production even though growth is made,
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