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INTRODUCTION

primrily on light sandy loans and lessy sawis. In this reglom thees
solls are almost undversally deficient in organic mabler.

Compercial rractice in the cantaloupe producing areas is Lo plant
the ssed in five~ or six~foobt rows with a2 seeder wiich places 700 to 1000
pounds of & Lwie12 or 5-8-12 fertiliser in bands 2 1/2 inches

to the side
ard 1 1/2 inches below the level of the seed, Two to three wecks alter
o “he plants are thinned to a single plant 2 1/2 to 3 fest apart

s spray or dust four to sevon times during the season
with a copper fungicide or with aw of the newer orgende fungicides, yet
In most seasons defoliatian is the major production problem. Frolts Drom
defoliated plante are very poor in quality, and growers have been forced
to taks considerable loss in competing with the higher quality melons
shipped to the Sast from the lrrigated regions of the west.

In emrller years it was the usual procsdure Lo make heavy, smoual
applications of pmamre, The mamare was e2ither broadcast or placed in the
Surrow, Since fewer diffioulties were encountered wvhen the use of mamoe
was staniard practice, amxi since adequate spraying or dusbting has not
given complete control of defoliatlon, it is concsivable that tho present
difficudbies encountered in frald preduction and quality might be naterie
ally allevisted with a botter understanding of the meiritiongl requirow
ments of this crop.

The present study is a part of o cogprehensive progran lnsugurabtoed
in 1936 to determine the physiological aspects of the entire cantaloups
production problem. Work previously publishaed has beon concernsd with
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2l effects of certain fumgicides on growth and frulting (34),
some of tho symptoms resulting from deficient levels of mineral ole-

ments and their interactions (17, 35). The phase of the progran reported

herein is concerned with the effects of mutrient

levels on the growth and
frulting of the cantaloupe, with especial reference to nitrogen, potassium,
calclium, magnesbum and boron, Iin sand culture, Tuture work will amplify
these resulis wnder fleld conditions,



REVIEW OF LITERATURY

*he literature concerning mirition of plants has been partially
reviewed by Yoagland (11, 12), and Wightingale (19). Since 1932, much of
the literature pertadning to the broad field of plant rmutrition has
anmmglly been reviewed by various leadere in the fleld, Tor inelusion in
the anmnl Foview of “lochemistry (1). cthear, Crane and yors (32) have
racently discusszed the concept of nutrienteelement balance in plant outrie
tione

Iwperinental work on the mtrition of the canteloupe is limited,
wilkinge (30), studying seversal species of eucurbits, found that cantalouwpe
plante acoumlated large quantities of caleinm, and that the frulles cone
tained lmpe anounts of potassium, snalynes ab two dates of sarpling
showed that, on a percenbage basis, the gquantities of sll the constituents
studied except calclmm and magnneiun decreased considerably in the nore
meture plonts.  In comperison, the porcentages of caleiur and magnesium
decresped only slightly. wilkins also calculeted the total amount of
mtrients removed by a crop of cantaloupss, on an acre basis, whon the
fresh weight of the vines was 3,132 pounds and the fruite welghed 13,485
pourdse In pounde per acre, the mutrlents removed wore as follows:
nitrogen, 50,2t phospheric acid, 15.l3 votassium oxids, 90.3; calcium
oxide, 52423 and magnesiue oxide, 13.5. Jones and Dosa (15) sxaainod the
daba of "ilkinz, ond posbulated that

"slnce (e increasses in the vines toward raturity and in very

low in the ripe fyrult, It may be that, during ripening, there

is a tranelocetion of 2a fron the fralt to the vines, 7This

Process nay be cormegted with changes in the pectle coupouyis

of the riddle Ierella of Ifrudt oells and cause sofbening of
the frull and shseission of the Truit."



L

Hartwell and Damon (10) studied the value of lime applied to an acid
soil as related to the growth of many species of plants, axl classed the
cantaloupe as a crop benefiting considerably from liming,.

Eisermenger and pucinski (8) reported an the effect of the applicas
tion of lime, magresium, and lime plus magnesium on eleven species of
plants. Thelr etudios showed that the lime application hastened the
maturity of cantaloupes and watermelons by nearly two weeks. Purthermore,
the lined melons were considerably higher in sugar content.

Follmr gymptons of candaloupes grown In sand culbture with various
minoral clements omitied from the different mutrient solutions, have been
described by stier (35)., The symptoms described include those cbserved
when nitrogen, phosphorus, potassium, caleium, magnssium, boron, nangae
nege, sulfur and iron were lacking from individual solutions,.

Alsc included was a discussion of the foliar effecis of the Ca x N,
Ca X g, and Ca x X interactions., Plante grown with a mulrlent solution
conbalning a high level of nitrogen and a low level of caleiuvm slowed o
distinct marginal chlorosis of the lsaves., As the level of nitrogen was
lowered, the chlorotic condition disappearsd anxi the leaves becane a
ghter preen in colore A low level of caleium and a high level of
magnasium resulted in the gppegsrance of severe calcium deficlency symploms.
The symptoms disappoesred when ths concentrgtion of magneslum was decreased,
Likewiso, a lov lovel of magnesium in the presence of o hipgh level of cale
ciuwn resulied in the nanlifestations of spprnesiun deficliency which dlg-
appearad whon the caleium level was lowsred, bubl was sccompanied by
decregoed orowihe Yo alss felt thare was an indieabion of more pronounced
sympbore of pobasasluvn deficiency whon the calelum level was incressed at

a low lavel of potassiune
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Hahorey (17) observed the follar gyptons exhiblted by cantaloupos
growing urler variems levels of mineral nulrition and reported that when
the crown sab of fruit is sboudt timee-fourths mature, leaves on the plants
which falled to receive an sdequate supply of balanced mtrients begin
to reak dowm and show deficlency gyiplons, or myy show the interaction
of syeptoms, (n Lhe basis of these obserwations, it was concluded that
st this sbapge of growth the plants need high levels of caledwm znd polage
sima with o medivm level of magnesiun, ile cancluxdes by sugpesting that
Smbels fortilizer npixlures be umie to include 300 poumis per ton of
dolomitic limestono, Lo provide a greater amount of sveilable exchangoe
able calsium and megnesium during the early seedling stage of growti.

Pilerce and Jhoddard (21) studied the ogcwrrence of a physlological
Jeal spot of comtsloupos which they believed to ba due to o lasck of
sdequate acration in the mibstrate. 7Teo grodes of sand were used, and
the mibrient solution was epplied by the slop and the constant drip
methods, ab ratves of 500 ad 1000 nilliliters dally. The resulls of thds
study point %o a greatly roduced mmount of the physiological spotting
when the plants were grom under the condilieng which provided ths beat
degree of psration. The betior conditions for growth were found when a
courge grade of predeminantly 20 mesh sand was used, and when the solue
tion was @pplicd ab the rate of 500 wl. dally by the slop sethod.

In ghudies an Lthe relatdons of nllirogon, pobasciun mxd caledunm to
Fagarina wilb of cantaloupe, Stoddard (30, 37) reported Lhat high lovels
of nitroger resulied in a greader drvasion of the planis by ithe Jusariunm
wilb orpenlisne  There was 11ttle evidence dhmbt the polassiv conceniyaw

tion In thw gubslrabe was ilrportent in afflecting suseeptibilliiy wiwn

snced and in asounts sufficient for normal
growth of the plante In field plobte, the addition of suifficient lime %o

albrogon and pobassiun were
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the so0il to provide a pHi of 6,0, significantly reduced the amount of dige
cage aver plots with pH values of L.8 and L.l.

Pleree and Appleman (20) studied the cationeanion balance in twelve
speciea of planis under controlled conditlons, so that all plants received
the sams mmbtrient supply. Inorganic ions wore found to be taken up in
varying proporiiong asccording to inherent characteristics of the species,
In all gpecies there was a large excess of inorganic cations over ine
orgzmlc anions, and with the exeception of the cantaloupe, this excess
was found to be highly correlsbed with total ether soluble arganic acida,
The cantaloupe containsd the largest msounts of cations, but had the
lowest organic acid content of any of the species tested. These workers
also found the calcium content of the cantaloupe leaves quite high, and
nobed that approxinmately 85 percent of the calcium was insolubls, Since
they found no oxalic acid in the plant, and 8 pi of Tl to 76 of the
exyereased sap, they postulate that part of the cations may be tisd up as
carbonate anxt bicarbonate,

Stadying the effect of sodiun c¢hloride and sodium sulfate on sugar
content in melons, torozov (10) reperted that the addition of 0.l moles
of thess salts to soils in which watermeleon *Melitopolsky 1L2® and rmsle
malon YEapssha pratnistaya® were prowing, decrsased the tobtal sugar axd
monosaccharides of both species. The addition of C.2 moles of gpodinn
chioride Lo watermelons resulted in a greaster decrease of total sugar and
monogsaccharides, The suerose content of wateraslons was corrvespondingly
decreased on appliocatlion of the salts, but in the muskselons the suerose
content increased, Yorosov concluded that the watermelon proved to be
more resigbant than the muskmelon to soil salinity. He also stated that
bobh apocles spreed with chlorides better than with the sulfates, although
the data on the carbohydrate fractions of the fruits do not corroborate



this conslusiorn.
Joooh and white-ttevens (1h) in pressnting the resulbs of their
work on the relation of mutrition to flavor and supar content of cantse
lovpoes in 2813 terts, showed that a high lovel of potash roduced the
eontent of both hexose and guerose in the frmalt.,. And In 21l interactions
involving potash, the nogative effect eccurred, Yagresiun showed a cone
giztent sbtimelating effect upon flaver, tobal dispersed solids and sucar
concontration, poroen showed a remeral reduelng effect, but increased
sucrese atl thw expense of hexose, Boron also ghowsd g distinet nevirse
lising effect upon the delsterious notash influence,

interscted with boron a negative effect wap produced which irmiicated that
each elament inhibited the beneficisl effects of the other,.

A table developed by Purvis and lanne (22, 23) fron studies with
twenty-tizee vegetable crops shows the maximwm safe spplieations of borax
per acre for each of these crup plantg. Cantaloupes ave claseified as
2 borome-sonsitive vogstable crop, and a sacimas safe application of 20
pounds borax per acve iz smugpested, Uaton (7), on the other hand, fouwnd
no toxiciiy of boron on ruskelons until a concentration of 5 pon horon
in the substrate wagz ablainced.

In fleld studing, "ollar and Yaber (13) found that with cantalounes
groem on a2 Duckner coarse sand in the Musestine Yaland district of Iowm,
delaying the application of 250 pownds per sore of leled or 10-Hwl fortie
Iizmer until seoven weeks alter planting rroduced grester yields than did
the mprlieation of eight tons of mamwme, A vwinter gover orop of rye had
been Listed Inte the fwrrow in the spring, according to commercial oraoe
tice, Conversely, Zahn and vhillips (2L), working on a Samsafras loamy
pend in Delaware concluded that in order to produce the highesbt yields,

plagenent of nmemrre in the furrow was necoespary. hen no oamire iz



e

availsbile, however, the application of 1100 pounds of Lebwl2; S=lG-10 or
CmlOw1l fortilismer wes sucrested., It was recomsended thabt two-thivds of
the aount be applied in bands ab geeding and orow-bthird later when the
vince shart o groad.s Resulits of experiments on a gravelly, sandy losmm
in New York, reporbed by Carolus and lovens (4), show the need for liberal
apulications of potagh where the soil is low in this elemort. Applicgbiom
of LU0 pouxis por acre of poltash was benelicial when manure was nob uged,
zlthough 200 powrndis per acgre reduced the emrly yileld of melons. It was

further reported that the application of pamure favered corly meduriiy

¥

ard incrcased tolal yleld, =s did alse the sprlication of lime whon the
soll was acid.

In addltion lto the works reviewed pertoining to canteloupes, two
recent rogeseches on muirient-olorent balance with vegetable crops orve of
interast. Torking with spinach, swiss chard, lettuce, tampala and touate,
Tittwer, sl.als (39) reparted that a lack of balance between calelum,
nitrogen gnd phosphorus was more detrimental to plant growth than a dow
figlency of all of the veriable elements, Beclmrbach (2) found certain
of the interactions ol nitrate, phosphate and boron to be significant on
the grosth of tomato plantce



GENFRAYL HATERIALS MDD METHODS

Plot Tecimigue and Statistileal Treabmeant

A factorial expe

iment degigned %o inchwie three levels of each of
four elpmonts requires {1 treabtments Lo inclwde all possible coubinations,
The deadgn of 4 3 x 3 x 3 x 3 factorial experiment nay be arranged =o
that the U1 treatment cosbinations form a 9 x ¢ guasi-~Latin sguare, as
described by Yates (LO). This arrangement was used in both of the experie
ments reported in this etedy. This design confounds aixbeen degrees of
freodam from the secoand-grder interactions with rows and columms, elight
being confounded with rows and elight with columms

Yates explaing that

imonte of this magnitude, replication is wmecessary inssameh as
*hidden” replication exists,

Plants are known to be susceptibles to rather slight enviromassntal
differences, axd in greenhot

se experiments systematic rotation of pots is
froquently aemployed 4o reduce positional effecta, In the present study,

the cantaloupe stens were trained on twine aso that s shifting of the pots
was not nposelible, The 9 X 9 quasi-lLatin square desiz

ed by Yates then

assunes a nore signiflicant role by mak

ing it posszible to eliminate the
variation due to rows and colummns fran the srror variance.

Analysis of varimnce of the data was made according to the method
outlined by Yates (L0) with certain meiifications suggested by Brandt (L)
for ease of cgleulation.

Cultural Procedure
The experiments were conducted in 4he Department of Horileouliure

the Universeity of darylanxd. Two-gallon, glazed coffee urn
liners wore used as containers, and the drainage hole, which was 1~1/15
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inchos in dimeeter, was covered with glass wool, Washad, quertz sand was
used as the growing media. The containers, pglass wool and sand were
steam sterilised for a mintmun of tiree hours befors the sand was placed
in the pobs, Sand was placed inbo the pobs to 1 1/2 dnches of the tep
argd wag then leached with 2 liters of dlstiiled water.

In order %o gain a possibly greater degree of uniformity, an intged
line of canbeloupe (Maryland #LCOC) was used in these experiments. This
atrain wes ceveloped from a selechtion of Honey ock and wae inbred lor
eigzht generations. In order to reduce @y variability that might exist
in age of nlants resulting from differences in time of germdnation, the

sceds wore germinated on molst pope: Ten seeds nith Lhe radicles proe

truding 1/0 to /L inches were placed in cach container ot a tins when

nation herl predoplnantly resched this stage.

The ten seedlings were allowed to develop until the plants in some
of the contaliners showed signs of crowling., The four plants which deviated
the gZreatest from e pode for each cordla
inspection, wore resoved. Additional plants were removed at other times,

ner, as determined Ly visual

until two plants, as uniforn as posaible, remained in cach contaliner,
These two plants wore allowed to develop to maturiiy.

Growbh Leaourenonts

voagures of linear crowth were made by direct msasurenent of the two
plants which developed Yo matwelity, and the resulis were averaged. Ab
the time of removing these two plants sepsration of the lsaves (including
peticles), storns and roots were made. All of the pleants when removed
from the contalners were dried at 70 degrees C. with foreed draft for

LS hours, for the dry welight debtorminations,
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Porcaent soluble solids in the frult was determined on the expressed
Julece of the flesh of each frult. Sapling consisted of taldng plugs with
a cork borer al three posliiions in the equatorial plans of each fruid and
sueesing out the jules. The first sample was always obtalned from the
top sectar of the frull and the other two were cbtalned at equal distances
from the firet so thet the fruit was sasplsd in three equal sectors. 7The
percent soluble sollds was neasured with & Zelss hand refractometer,

Chenical Deterninabions

Leal sarmles were dried as previously described, and ground in g
wiley nwill to pass through a 20-mesh screen. All of the leaves {rom the
two plesite which developed to maturity in each treatment were ground in
this manney, and the ground material was thoroughly wmixed befere aliguots
wore baken,

Total nitrogen was determined with the microeijeldahl apparatus
sccording to the method described by hanker (25), modified by using 27
boric acid to eateh the distillate as suggested by Gauch (9), with adap-
tations described by Scott (31)e

Boron determinations were malde according

to the method of Borgex
ard Truog {3) with modifications described by Scott (27).

Determinations of potassiun, calelws, nmagnesfiunm and phosplxams were
nade according to acecepted analytical pmeﬁdma currently in uwse in the
laboratory of the Department of lirticulture, For these procedures ihe
ground material was ashed in an eleciric muifle at 525 Jdegreos C. Calcium
was deternined titricetically as the axalate (15), phosphorus as the
molybdate (156), and magnesium was measured colorinmetrically with Titan
yellow (30)s FPotassinm waes determined as the cobaltinitrite (25, 20) for
the studies in “perisemt T, and by using & Perkineilmer flamse photometor



in Experizent 7T (29).

The results of the mmalyses are expressed as nil s por gran of
dry weight, with the exception of the boron determinations, which are

sxpresged ag parts per million,



PROCEDUES AND nEsuLTe

EXPERLNENT I, The litrogen, Potassiun, Caleduwn and Magnesim: Mutrition
of the Camtaloups. 1942 Studies,

daterials and Bethods

The quarts sand used in this experisent was a fine prade of aprrogie
mately L mesh,

The perminated seeds were placed in the containers on Vebruary 28,
15L2, and were covered with about ono-half inch of washed sand, 7The
individual trestments were started Ly applying the feeding solution
immediately. An spolication of 300 ml. of feeding solution was nade dally.

Stock solublons were prepared with cepe chemiocals and distilled water,
Chemicals used in melkdng up dw feeding solutionz included calclum chloe

ride, caleiun nitrate, nagnesiup nitrate, magneslus sulfate, potassiusm

chloride, potassiun nitrate, potassium phosphate (prinmary), potassium

sulfate, sodium phosphate (primary), sasonius nitrate, feeric cltrate,

The fesding solutions were prepared by adiding known amounts of the
stock solutions to distilled water. lo attempt was made to hold the total
concentration of the solutions constant. The pli of the solutions varied
between L9 @l 5.5 and no adjustment was made.

For convenience the concentrations used are designated as low (1),
medium (3), and high (#). 7The low concentrations were planmed a3 de-
ficiency leweiss ithe medium concentrations wore planred to be in the

vicinity of that aeount belloved necessary for satisfactory rowih, and



TABLE 1. Concerirations of Ions in the Paading, solntim,
at the Three Levels of Nutritiom, (Experimer

Ids

Isvel of Wntrition

Natrient Element T.om Medium H
‘ T HeGasTe TeGa/l, m.;%
mww a8 Hog 2 10 50
1 g 25
2 10 50
1 5 25
6 5 6
Preie Ppie PPite
i Gbg Gcg f:*og
?s{m"é; el Oe 0.5 Oe
A 0.08 0085 0e05
Yolybdermm 005 0.05 Oe05
Copper 002 Ca02 G2

Iron 1.k 1.4 L.h




the high concentratians wore selected with the posaibility that they
mipht prove $o be in excess of Lhe nesds of the canbalwupe plant,

Zaoh of the conbainersz was leached wilh one Liter ol disbilled waler
every 1L dgys to remove amny accummlated salts. Iy March 25, certain of
the mubrient combinetions had proved so unfavorable for growth that a
mtrient solution was wniforxly provided to all of the combinations for
a period of two weeks, after which the sand wan leached for two dgrs and
the original trea‘twnﬁs restared. The composition of the mutrient solue
tion used during this two week period was as follows: nitrogen (as mjg),
15 12.84/Ley phosphorus (as 70)s 3 Re®e/Tay votassivm, 6 meee/ley caloium,
10 stece/Tey magmesium, L mee./L., mlfur (as 50),}s b meeo My, and winor
elemerta and iron in the sme concentratione given in 7Table 1,

Effect ol Wutritlon on Growth of Tops

Flants were removed for dry welght deterninations on April 1,
April 10, and Hay lie After ¥ay 1L, two plants remained in each cone
Lairer vhich were allowed to poture, andd the final ssoplings were uade
over a poried of nine days starting on June 1, 1942,
| Tata showing the means for the mein effects snad the firsteorder
interactions of the three levels of each eloment on the dry welight of the
tops for cach sapling date are shown in Tables 2 to 5. The analyses of
variance are presorted in the Appendix Tables I o le

adnabtion of the btabilar daba reveals thad thoroughout the entire
growth cyele of the cantaleupe plants nitrogen sxmted a2 ¢

effect on the amount of gyowbh produced. The response was grestest ab
the mediwe level of nilrogen, which iz indicabed by the high varisnce
for the quadratic term 1U{b). Although ab ary sampling date the weight
of dried tops vroduced at the low level of nitrogen slightly exceeded
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TABLE 3. I®an Yalues for the lain iffects add Firgt-Order
Interactions, Gliving the Dffects of Hutrient lLevel on the Ury Weight,
in Orams per Plant, of Cantaloupe leaves and Stems. (April 10, 1?1;2).

MgeL  MgeM  MgeH  Cael  Cael  Caell  UeL Kelt el
1.39  1.3Lh  2.63 1,22  1.57 1.58 1.51 1.8 1.22

T, 140 lei7 17 1.27 147 1.70 l.0h 1,18  1.556 1.37
Fimeb 1.52 157 LS5 2,25 1Ll 2,18 1.88 217  1.9h 1.37
Nl 1.1k 1.13 <90 138 77 O 1.8 1.17  1.33 .92

Rl  lo6h 1.% 1.2 .97 1.07 .66  2.20
K=l l.22 1.05 1,01 1,59 1,02  1.3Lh .29

Ca=!, 1,22 1.2 1. 33 1.08
Caml 1.‘*“"‘ 16l LeS0 1052




ADLE Le Mean Values for the Maln iffects and Firste-Order
Inﬁeracbians, Giving the Effects of Huilrisnlt level on the Dry TWelght,
in grams per Plant, of Cantaloupe lLeaves and Stems (May 1L, 1542).

MgwL  Mg=l  MgeH  Cael,  Ca=l  Coed Eel,  Ke¥ el
Be36 796  Ta57 5e03 5433 CGu%d 8e20 ﬁ.lb Te58

a2 ?- 95.’ %}.5{3 ?0 Zta éoli{) So 55 9~¢»§£ ?-h:' ?069 ?nhB ?oéal&
Homdd Fe 3? 9‘5‘3& 10439 Fe 78 T«EF 10 9& 10.01 Fe U3 10 §5 5 .Lﬁ
Hell  6u87 5e98 596 TeGb Lhe36 T.92 8,32 TS 5436 6479

E=L Be20 759  9e25 LWl Be50 980 Ta50
Kl Oell 92y  Teli2 ?0?9 Seid 9430 9460
2{*'?: ?. 8% ﬁgﬁé ?.36 ﬂj'm 50{}? 30 953 g' f‘;g

B} go‘,}l e (JQ 6:3&8 9060




TABLY, G,

Hean Values for the Main Effects and First-Order
Interactiona, Giving the Zifects of Hulrient lLevel

on the Dry Weight, in Graos per Plant,
of Cantaloupe leaves and Stems,

(June 1"9, lghg).

L
Jof

Rl
Bl
O b

Clim],
Ca-i
Ca-11

11452
13036
10439

12,50
11,00
11.8h

13.3L
12,09
Fe32

el Woe el Ca=l, Chell Comi] Tl Keli  Hwil
12,13 12,56 10,65 13.38 124,09 9492 12,50 11.00 11.84
10e81 lhli7  FeT0 13.59 1187 9652  1lali9 11le5h 11,76
1405 13413 12,89  15.56 13.8L 10656  1hie87 12455 12,65
12425 1h489 10,35 13422 13613 10,85

12,59 10463 2678 1112 13,53 10406

110§5 12,1 11.82 15038 1130 Ge85

12,02 15,58 11-315

13450 1l.53 11.13

10,70 9456 949




that produced at L high level, the "F® value for this linear tern is
nob significant.

The lewvel of potassium proved quite important in determing the
amount of dry welzht produced at the early stages of growth, as indicated
by an " value of 5.62 for the April 1 saspling date. Separation of the
2 degrees of freedon for potassiun into ite components reveals thiat on
the April 1 samopling date, significance for potassium wez due entirely to
the quadratic term, which by comparison with the means shows that a
greater dry welght resulted at the medivm level, whils no significant
difference occurred between the low and the high levels, on the April 1
sampling, the significant varlance for potessium was again the result of
the greater growth at the medium level, The "F® value decreased to 3.05
for the potassium effect at the time of the second sampling. At the
vay i smapling date this value had further decreased to 0.0L, which
indicates that no significance can be abttributed Lo the differences due
to the levels of potassium by this date. lioreover, there was no effect
of potassiun level on dry welght at the final sampling on June 1,

The effect of calcium on dry welght ie particularly interesting. on
the first sampling date there was no significant response to differences
in the level of calelum. om April 10 the rwsponse was significant in
favor of the high and medium levels of calcium, It will be noted that
the significance on April 10 resulted from the difference between the
response &t the high and the low levels of calcium rather than from the
deviation in response at the medium level of calcium. By MHay 1L, the
response to calecium was greatest at the pedium level with 10.75 grams
per plant, intermediate at the high level with 8,50 grams per plant, ard
the lsast response was at the low lewvel with 5,03 grams per plani. The

variance for cach degree of freedom was significant on the May 1l saspling



dates On the final sampling date, on Jurne 1, however, significance is
abtributed only to the linear teorm, which indicates that the response to
the pedium level of caleium did not deviate significantly from the linge
arity between the low arnx! the high levels. Turihersore, Lhe greatest
regponse was to the low level with a mean dry weight per plant of 13.3L
grams, while the dry weight was 12,09 grams at the madium level, and 9,92
grams at the high level.

Hagnesium, at the levels uscd in this experiment, did not exert amy
effect on Lhe srowth of the tops, as ameasured by dry weight, atl any time
during the life cycle of the plants.

Effect of Hutrition on Growth of Leaves, Stems and Roots.

In Tables &, 7 and ¢ are presented the mean valuss for Ary weights
of the leaves, stems and roots of the mature plants harvested during the
final sesmpling period beginning on June l. The analyses of variance given
in gpperslix Tables S, S and 7 reveal that the nitrogen level exerted a
significant imfluence on the growth of leaves, stems and roots. The
welght of stens was greatest ab the low level of nitrogen and loast at
the high lewel of nitrogen. AL the medlium level of nitrogen the nean
weight of stems was between that of the low and high levels, bub deviabed
gignificantly from linearity, as revealsd Ly the simiflicant variance for
the quadratic term. The dry weight of both the leaves and the roots was
groatest at the medium lewvel of nitrogen and least at the low level. The
dry weight of leaves andd the roots was intermediate at the hizh nitrogen
level, but was eignificamtly greater than at the low level,

The top-root ratios given in Table ¥ indicatc that there was onee
third as mmch root growbth per unit of top growbh at the low nitrogen level

as there was abt the medium and high levels of nitropen, on a dry weight



PABLE G.

desn Valueg for the ain “fiects and Pirst~Order
Imteractions, Giving the Iffects of Mutrient Level on the b
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#eight, Iin Crams per Plant, of Cantalowre Leaves. (June 19, 19L2).
Mgl  Mged Mp-l Ca-L, Ca~H _Ca&-ll Eel, Eell = Ewll
7«98 B.00 TS 8.52 790 T.01 Behl  7.13 7.08
B=L  5.83  5.13 T7.13 5.23 Goli2 5460 S0 5.81  S.Th 5495
Nl 9¢95 10439 9,60 9,89 1l 20,21 8,256  11.33  9.10 9.45
Nl 7Ol Gelil  7.28  7.22 Te72 To81  T.38 8e11 5.57 E.2h
Bl Beli Ge2li  Febi3 757 BaTT G5 7483
Keedt Tell Be0O 8,75 6,65 5481 T65 6,93
K To88 Te69  Te83 8.12 99T  Te39 627
C a1, 5052 ?.58 10036 ?‘61
C Bt TeF0 8.91 7.16 763
Cami 7.0L Tciﬁi 60,49 T«10




TADLE 7.

Mean vYaluez for the Paln 'ffects and Plrsi-order

Tn%arac%iuma, Giving the lffects of Nutrient lLevel on the D

welght, in Orass per Plant, of Cantaloima Stems. {(June 1-9, 1942).
éfg*ﬁ; L dg-i Ga=l, Comll Cami Foe, Jimelt et
Lo Lo55  3.20 Loti2 LA 2,91 L.OB 3,87 3.95
Ne¥ 3L 3.67 352 3400 126 3.6L  2.30 3.5h  3.45 3.20
Het 2475 3.32 2.7 2.1k 3403 2492 2.30 3.03 2,35 2.57
Bl LeUB LoOl 5,46 2,70 a,.iu he79 3.01
Kl 3'8? iimS? 388 Je13 2&0 BOST 3'13
pies 30955 308? h-31 30 7’3 §«l~0 3090 20)6
Caml L.02 3.&'51 54,22 373
Carlt holﬁ ;’é') ih 353 3.5&
ot ] 2.91 3:27 30% 2.33




TABLE B,

Interactions, Olving the Effects of Mutrient Level on the Dry
#elght, in (rams per Plant,

toan Values for the Vain Effectes and MrsteOrder

of Cantaloupe Roota.

2L

KL
et

=1,
K}t
Rt

Cawl,
Ca=it
Cami]

gL Mg~ gl = Coel Ca=l Ca-l Kol Heeli  Fee]
Ge27 345 3.3 3,156 LeO3 5.85 502 LebB 3453
1.7¢ 1.67 1.6 2.21 1.06  1.18 2.30 1.26 2,32 1.77
6.52 10.63 hLok2 Le5 LeBB Ge2L La Gelll 6,50 Le55
Lli ?3 6.51 h.hﬁ 3.22 2‘?3 L'% 6.80 S. 1@. 5}\ 2&;2@
OCQ 7.36 h-9ll 2677 ho% 3}3&31 13.80
L.he 625 3410 08 Le95 3465 T2
3.53 Se2l 2,31 3,08 2,56 3.12 LSl
34156 Le66 3.1 1.39
LeU3 6.6 2473 2.88
30*135 ?c()‘a 34». 20 go




TARLE 9. Ratios of Leavas, Stens ax!l Roots at Varying
Lavels of Nitrogen,
Nitrogen
Level Tops Roots TopsRoot Ratio
Sase Edle
Low 11,59 1,78 Ha5121
%&iim 13.35 6&52 2.(3531
High 10439 LeT3 2.2031
leaves Rhoaots leafhioot Natlo
{358 gnse
Low 583 1,70 3.26/1
igh To6U Le73 1.62/1
leosves Stems leaf:Sten Ratio
ghfie guse
lLow Sa &3 5-?6 1091/1
Mediwa 9.96 3.h0 2.93/1
High Te5k 2«75 20?8/1
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bagia., Ab the modiun and high levels, the ratios are similar. hen the
dyy weishds of the roots are compared with the dry weights of the leaves
alone, however, it is fouml that &t the low nitrogen level there was onow
half the amount of roots per unit of leaves ss in thw two higher levels.
The ratlio of leaves to stems ig 1,01 at the low level of nitrogen awl
2.93 ard 2,76 respectively at the medlum and high lovels,

Nitrogen was the only mutrient in this experiment which exhibited a
significant influence on the productiom of leal tissuc as measured by dry
welight. In the calcium x magesiva interaction there was a siymificant
difference in the effect of the high and the Jow levels of calecium on
dry weight of leaves at the different magnesium levels. vhen the caleium
level was low, leal wolght was greatest st the medium level of magnealun,

hereas, leal weight was lsast at the medium level of magnesium when the
calciun level was high,
The level of potassium had no significant effect on the arount of

legves, stens or roots produced,

The caleium lsvel produced a significant linear response upon the
dry weightos of the stems and the roots, and the deviation from linearity
was slight, iHowover, the trend in the linear response was Quite different
for the stems and for the rootm. Por the ptems, the greatest dry welight
was produced at the low level of calcium, arxd the dry welght decreased
as the amouart of caleium in the substrate increased. Tor the roots, on
thie other hand, the dry welght at the low level of calcium was 3.16 grams

por plant, and increased to LeO3 grams per plant at the medium level,

and to 5,85 grams per plant at the high level,

Varying the level of magnosium resulted in significant diflerences
in the dry weights of the siens, as well as &f the roots. For the dry
waelghts of stems produced at the different levels of magne.
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simnificance is attributed to both the lincar and the quadratic terms,
In this case the dry woight at the low lovel is sgignificantly greater
than at the hgh level, and greatest at the modium level. For the roots,
the dry weisht was greatestat the low level of magnesium and lenst ab
the high level, while ¢the medium level resulted in a dry weipght intere
mdiate to that of the low and the high levels.

Bten growbth was also influenced by the K{a) x Ca(b) interaction axd
the ji{a) % Hg(b) interaction. The irsct interaction mentioned may be
imterpreted as the difference betwgen the effect of high nitrogen and
low nitrogen on the linesr response o calcium. The N(a) x ug(h) intere
action is interpreted as the different rasponse Lo the three levels of
mazesium at the high and low levels of nitrogen. “xamination of Teble &
will show ths actual weans for these interactions.

whon the interactions of the mutrient elements on root growth are
considered 1% is founxd that the (b} x 1g(a) interaction iz important.

Furthermore, 1t is found that when the four degrses of f{reedom for the

H x ¥g interaction are sveraged, the "F¢ wvalue is 3,09, which is slgnie
ficant at the 5% point. Ixamination of the means in Table & shows that
there iz 8 mutual offect of nitrogen on marmesium and of magresium on
nitrogen., The difference in the trend at the variocus levels is gquite
evident when the three leovels of magnesium are compared abt the low and
high nitrogen levels. 7The ¥(b) x ca(a) interaction is &iso significant
ad vay be seen resdlly Ly carpardng the means for the different lovels
of potasedun as influenced by high ad low caloiunm.

ffect of Hutrition on Maln Stem Length, Lateral longth and Suwsbar of

onghh of the nmaln stems produced under the various tWrogbments in
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this ewmperinmoent wme influenced only by the lewels of nitropgen and potasne
gima in the substrade, The response to the nitrogen level was proster
then the rooponse Yo potassium, as will be seen {rom the "I’ wvaluos in
Appendix Teble 8, ixamination of the means in Table 10 reve:rls that longth
of the roin ster wus preatest at the medinm lavel of nitrogen, intermedie
ate ot the low level of nitrogen gyl loast gt the hiprh lewel of nitrogen.
Yo significance 1s attributed to the difference betwwen the response ab
the low and the high level, The response to potassinw wasn greatest at
the low level with 2 mean length of 51,7 inches per plant whereas the
mean longbh st the high level of potassium wae only 12,0 inches. only
the linesr tern for poteseium iz sipnificant, md when the Linoar and
quadratic terme are comhined the #F* value feor the effect of potassium

is not sigmificant,

The growth of laterale, or branches fron the mnin stem of the
cantaloupe plant, was different from that of the muin stems Sipnificance
in the length of lateral growth is found to be a response to nitrogen
ard! coledun, vhoreas the differencaswhich resulted from varying the cohw
centratisn of potagsscium vere rolatively undrportant. It dg scen from
2gble 11 and Apperdiz Table ¢ that nitrogon wes definitelyr Xisdting at
the low level, nnd, rpinco the vardance for the lines tern iz siimificant,
that prowth was siyrdficatly preater st the hizh level of nitropen,
Furthermore, the preatest longih of laterals resulted at the medium level,

Varvire the lsvel of caleium in the substrate resulted in decreasing
lenygth of the laterals as the corncentration in the subgtrate waz ine
creasad, Also, 11 is scen from the M{b) x cala) interactiom, that the
responae to the differart levels of nitrogen varied at the low and &b
the hizh levels of ealeium, 4t the lowr saledum level the lenpgth of the

lzterals wasr cansidersbly sreater zt the mediun level of nitrogen than



TABLE 10,

Mesn values for the Hain Bffects and Firsi-(rder

interactions, Civing the Rffects of Hutrient Level

on the Length, in Inches per Flant, of ithe Malin
Stem of Canbaloupos.
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Vean Valuos for the ¥ain ffects and Firgst-(mler

Interactions, Giving the Effects of Hulrlent Level
an the Lengtih, in Inches per Flant, of the Lateral

Stems of Canteloupes., (June 1, 19L42).

Egg‘l- %ﬁg:%f gt Oae, Ca=f Ca=l Frel, ot Pl

She3 27.0 2.1 1197 97T 5660 101.2 80e8 91lah
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C&mell f}?. ? 13.1. :’ ??.i} &2.9
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gy either the low o high Jovels, whilse at the high level of ealclum
thers wasg casentially no differenve in ihie dongth of laterala st Lhe
pediun and high levels bubl growlh in lengih was least at the low level
L nikrogene
The nuebar of Iaterals which develeped per plant was a resuld of
the same mubritional factors (Appendix Table 19) which were

in deleraining the lengbth of the laterals. This would indieate that the
tobal longth of lateral stens per plant was a Dunelion of She muber of
laterais por plante Iurthermore, the roaponsce to bhe different levels
oi nitrogen and calclum was paorallel, Tiw resalis given in Pable 12
show that ab the mediun level of nitrogen an averags of G000 lajerals
was produced, while there wore L.9¢ laterals per plant st the high level

il 3e37 ab the low levels 7The regponss to calelunm was greabest ab the
lose level, and as the concentration of calelwn increased the number of
laterals per plant decreased. The repponse to the concentrabion of
caleiva is moedified Ly the level of magnesium in the subsirate, and i
due enbirely Lo the deviation which ocours at the mediun lsvel of mage
nogiws as compared Lo the rosponse Lo caloiwa ab bthe low and Ligh levels
of magneslaas wuhen the caleium level was low the nmuber of laterals per
plant was greatest abt the moediuwa level of wagneziunm

oLfeot gg Bubrition on ruaits,

Froo exaninablion of Appendix Table 11 1t will be soon that neoy
matritlonal factors had gignificant rolas in deteraing the muder of
fruiis which sote Ab thse Lime of blossoning there ware munerais bees in
the zZye

arthouse aifectiing pollination. J3ccause of the muosber, it vas
deemxl wmocessary bo bring in additlional bees. Fallure of cortain

tregtoonta o set fruld mey be regarded therefore as the regull of



TABLE 12.

Hean Vaslues for the m iffects and First-Order
Interactions, Giving the Effects of Mutrient Lavel on k.‘m

Mumber of Lateral Stems per Cantaloupe Plant, (June 1, 1%4L2),
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unbalanced mutrition rather than to lack of pollination. 7The {ollowing
effocts on fruit set (ippeniix Table I1) are ssen to be significant: ¥,
Ky Cay ¥y F X Ky, H X Cay, ¥ X ¥g, Ca x M, wﬂﬁxgz&g

T4 will be geen In Table 13 that at the different lewvels of nitro-
gen, the muber of fruits produced was highest at the low level, with
1.81 fruits on 2 plants, Az the concentration of nitrogen in the sube
strate was increased the number of fruits set was decreased, 1l.L1 fruite
developing at the medium level, and 1.0k fruits per two plants at the
high level, The pignificance of nitrogen is due entirely io the lineaxr
term, with no deviation Irom lineardity at the medlum lovel,

The significence of potasslim, howevor, is die entirely to the
quadratic tern, with no difference in response between the high and the
low levels, The 1,70 fruits set at the medium lovel is significmntly

» Hhan the 1.3 fruits set per two plants et the high and low levels,
The response to larpe swounte of soluble calcium is shown by the
merkod inoresse in mumbor of fruits produced at the medium and high lewel

as contarastod with the mumber of fruits produced st the low level of
caleinm. Inassmeh as the variance for the Ca(a) degres of freedom is the
largest for this set of data, it may be reazopably assumed that for the
concentration of the elements used in this experiment, changes in the

r of esleium resultad‘m the grestest response in number of
fraits sst, gignificance in the Ca(b) variance is e result of the great
difference between the mumber of fruits produced at the low and the
modiwn levels of etlofus and the somewhat smaller difference betwsen the
modiunm and high concentrations,

The respanse of the plant to maymesium level, as meagsured by the
marber of fruits produced, is somevhat umusual. Thers is no significant
difference betweon the mumber of fruite produced at the low and high



TABLE 13.

Yean Values for ths Pain Effects, Firstegrder
Interactions, and the ¥ x K x Ca Interaction, Giving

tiwe Bffects of Hubtrient level on the Number of Fruits Set

on Two Cantaloupe Plants (1742).
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lavels of magnssium, although the response abt the medlun level is signie
ficantly loser than that at either the low o hizh lovels.

Songidering the effects of nitrogen and potassium, it would be
expected that the best cambinatien of thesc two elements would Le low
nitrogen &l medium potassiun, Examination of Table 13 reveals that
this was ths best combination, and that there ware sore frults sel shen
this combination of mutrients exdsted than whon the main effects of low
nitrogen or medium potassium were considered separatel
potassiium, the rmeusber of fruits set wan gre

gen than at the high nitrogen lovel. This response i
variance for the N x X interaction in Apperxiix Table 1l.

Hitrogen and calcium, also, are seen to be closely interrelated,
That is, the concentration of c¢aleiunm in the substrate played an lmpon
tant part in detersdining the response to the different levels of nitrogen.
In all cascs In this interaction, the mmber of fruites st was lemst at
the high cowentration of nitrogen, ad 0

affect of high nitrogen was greatest at the low concernt

ration of caloiwmm,
The significance attributed to the ¥ x ¥z interaction resulis Irom
the difference in the response to the three lovels of magresium at the
hizh and at the low concentrations of nitrosen, The greatest differences
were in the munber of fruits set abt tho low nmognesium and high magnesing
lavels in response to the low concentration of nitrogen, as couwpared with
the hizh concerntration of nitrogen. At tle high lewvel of rdtrogen, the
mmber of frults set increased with increasing concemtration of magnesiun

whereas, at the low level of nitrogen, the mmber of fruits set was
greatest at the low magnesius level and least ab the medinm megnosium
m}..
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In the Ca x Mg Smteractlion, the significance of the variance is dus
to the different resgponge to low and high magnesium at the different
lavels of calcium, AL the low lsvel of calciug, the greatest production
of frulis per plant was at the low level of swgnesium, whereas, ab the
medium and high levels of calclum, there was litile differance between
the responses to change in concentration of magnesium, although there
wore slighily more fSrults produced at the high magnesiun level.

In the ¥ x X x Ca relstionaldp, significance iz attributed to the

variance for the four degrees of frecdom for this interaction. Conm

Tounding of four degrses of Dreedom for vach secondeosder inberaction

with rows and colwumne makes it lzpossible to separate out the individual
degrees of fyeedenm, so that the individual term responoible for the
signilicant varisnce may not be determined, Homever, from an exasination
of the means for btihds interaction as shomn in Table 13, 1% will be seen
that the level of calcinm modified tlm response to the different levels
of nitregen and potassiun

Low caloiuvm had a definite repressive affect
on the mmber of frulte produced at the high level of nitrogen in conw
Junctlon with the throe levels of polassiupe. At the low level of enleium
arxdl the medinn level of nitrogen the best degree of balance appesred at
ths modium level of potassiume Hitrogen at the low lovel appeared two
overcose the repressive effect of the low calcium concentration. It will
ve seen that in thls second order interaction potassium did not materi-
ally infinonce the response to the interacting levels of nitrogen and

iffect of 'uitritlion on the uineral Composition of the leaves,

11 of the loaves from oach treatoent st the final sanpling date
on June 1e9, i9L2, were dried and ground for chemical analyeis,
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Ae litrogen Content. The nitrogen analyses of the leaven are glven in

Table 1L as the means for the unain effects and first-order interactions.
A8 wrald be espected, the most Lmportant factor affecting the nitrogen

conbert of the loaves vas the miount of nitrogen in the substrate, The
analysis of variance in sppendix Table 12 shows that the high variance
for the nltrogen effect wos due entirely to the linear tera wiih no
deviation from linearity. Inassmich as the linearity referred to actually
confmme to the rule of logardithmie progrossion, 1t s observed that the
syt of ndtrogen foaund in the loaves was a logarithoie fDunction of the
amowt of nitrogen in the substrate (Figuwre 1),

TParbhorpore, tle amount of nitrogen found in the loaves was inw
fluemeol Yy the coneentrations of elements other than nitropgen in tle
substrate. The nitrogen content of the loaves was lower at the medium
lavel of potassimws than at the low or at the high levels of potassium,
signiflcart, although the deviation at the mediua lovel is quite Lspore
tarte

Increasing the congentration of calelum had a repreasive action on
the smount of ndtropen in the leaves. Az the concentration of calelums
incressed from the low level to the medius level, the nitrogen content
decreased markedly, as abtested by the rebther hlgh variance in Appendix
Table 12. Twriler reduction in nitrogen conbent between the medlunm
ealolan lovel axl the Wigh caloiwn level yesulbed,

The concentration of magnesium in the substrabte also exhibibed a

maried effect on the nitrogen contents. As the magnesisnm concentration

vas increased Drom ths low leovel to the hipgh level a proportionate
logaritizdc decreass in the nitrogen content was observed, from which
the mediun concentration of wagneealma did not deviaste,
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TARLE llie Hean values for the Main Affeets and First-Order
Interactions, Giving the H{fects of lutricnt level on the
Tobal Nitropen Content, in 81igrass per Oras, of Cantaloupe

Leaves Sampled June 1-9, 19L2,
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Pigure lo litrogen, Potasshum, Caleium axd jagnesiuwm Contents of Cantoe
lompe leaves as Functions of the Low, Nodimm and Htigh Concentrations
of These Individual Flements in the Substrate, (Experiment I).

S0lid line indicates a 1t with the relationsiips brolen line
indicates lack of a {it with the relationship,



lix Table 13). The mesn valnes for the potassiunm conw
tcut are given in Table 15. Tha content of potassive in the leaves is
sesn $0 be an arithmotic function of the potassiusm conoe
‘subgtrate (Figure 1 ) which aceounts for the relatively high variance
for the quadratic torme.

Responsse to nitrogen concentration was grestest at the medima lsvel,

Llon in the

e in the polassiun content of the lsaves in
At the low level of calolum the j
tont was L2.56 sgee per gram of dry weight, while at the wedium level
of calcium the potassium content was 3l.3h mge. per gram, snd at the
high lewel of caloium the potassiun content was 19.25 ngs. per gram.
in decressing values for the potassinm content of the lsaves. This
siun content was rather consistent for the conm
econtrations of magnesium used, and mathematically the trend fits a

Ce Caloimz Contente Fxamination of the analysis of varisiwe in Appenw
dix Table U will show that the nitrogen conoce
hadi no o R g i Lo i

b effect on tlw calcium conbent in the leaves. B
would be expocted, the varlance ls highest for the calcinn effect.
Separation of the calcium effect into ite cxponimts reveals thab the
high vardmwe for this effect is dus almost entirely to the lincar tern,




TAHLE 15.

dean Valuaz for the udadin fffects and Firsb-Ordeor

Intersctions, Giving the Lifects of Hutrient level on the

Potasslun Content, in ¥illigrams per Gram, of Cantaloupe
Leaves Sapled June 1-9, 19L2,

Lo

HeL,
el
KeL
Bl
CamL

Cawli
Caamil

30.17
20457

168
22400
56457

L2,55
31.3k
19425

%’hﬁ. Hg:—@é }ﬁﬂ Coiml, Cowll {hei] KoL, Tl  Heeli
38.L1 32,75 19.35 L2,52 30.67 17.33 15.01 22,28 52.72
Lle6l 31602 27.89  LBe59 35.62 19.3h 16430 25,05 62.20
32.0h 30.23 23.43 30488 27473 21,09 12,23 18457 S5he&d
17.95 1he98 1l.11 1.9.31 151 10,23

26630 2L.7TY 1h.99 3146 21.56 12,98

6T.8h 57430 LLe5E T7e23 57.9h 3hLe55

L7.46 L7.88 32.64

39,89 31,00 23,13

24e73 18,12 .91




L

vith no siynificance atirimted to the guadratic tern, This indicabes,
then, that the calefum content in the leaves performs as a direct logae
ritinic function of the caleium concentration in the substrate (Flgouae 1)e
The mean values are shown in Table 16.

At the low and the mediun levels of potassiun the calclunm content
of the legves was significantly higher than at the high level aof
potassiuni. The calcium content of the leaves was greatest at the pedium

e oxists in the calcium content of the
lagves ab the low lovel of magnesinm and at the high level of magnegium,
while no difference is apparent at the mdehum level in comparison with
the low level of nagnesiume. MHegnesiun affected the caleium content leso
than did potassiwm, but the caleciwm comtent was souswhat highor at the

low argd mexdiun level of nogmesium than it was at the high level,

parmesiun Content, Examination of the mean values in Table 17 and
1ix Table 15 will show that the nag-
nesion content of the loagves was influsnced to the greatost extent by

the magnesium concentratlon of the substrate, Murthermare, it is seen
that as the magnesiun concentration increased in 1w suboirste, the mage
negium content found in the leaves increased in arithmetic proportion
(Figure 1).

The level of nitrogen in the substrate had no effect on magnesium
content in the leaves, Potassiue in the substrate, on the other hand,
exhibited quite a profound repressive effect on magnesiunm contermt, At
the lowr level of potassium the leawes contained 12.09 ngs. of nagnesium
per grom of dey weight. At the medium potassimm level the magnesi
contbent wan 10.28 ngs. per gram, while at the hipgh potassiun lovel the



TANLY 16, Tean Values for the uain Dffects and First-Order
Interactions, Glving the Iffects of 'mirient Level on the

Calciwe Content, in }illigrams per Gram, of Cantaloupe
Leaves Sampled June 1~9, 19L2.
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TATLE 17,

Bean Values for the Vein

Bffects and Firsb-Ordicy

Irteractions, Glving the Effects of Nubrient level on the
uagneslum Content, in Milligrame per Gram, of Cmtalowpe

113

YL,
iz

L0
b !

L
Kol
Fel

a1

et

919

o3¢
-»y

10.79

12409
10,20
768

3.2.§" =1
33“2«8
Jaug

f"fg,“-*i Hig=d! kgl Caml. Tl {8eeil el gt Foamli
301 T 19,43 12,45 1L.LE 622 12,05 16,20 7.88
Lell 6. T5 17.63 13.23 D995 ).BQ 11427 10454 607
2.231 8&1}4 mai&? 22.:-1 11.5’1 5./1 }.‘3029 %).2; ?.&3
321 705 22,19 12,08 12,58 776 11,31 32,02 8,53
3677 9e72 22,80 16419 1haT9 Gell

3627 7eLi2 20010 12,55 12,17 Hedly

2 6{) 5'03 35»}43. ﬁg(ﬁ ‘8,!-}0 )-‘"‘2

3.”? 1l.22 22,35

3..27 8;12 22.?5

2420 2090 13420




The represcive effect of caloium in the subgtrate on the magnesium
content was greatest at the high level of calcium, Ixaxination of
Figaare 3 will ghow that as the caleion concentration increasses arithmeti-
cally the magnesiunm content of the lesaves decreases correspondingly.

The variance of & mumber of the interactions were statistically
significant. In the ¥ x ¥ interaction, the most obvious differences

wore in the effect of the level of potamsium on the magnesium content
at the three lavels of nitrogon, At the low level of potassium there

high levels of nitrogen, while at the medium nitrogen level the magnesium
content was much higher, At the nedium level of potassiwm, on the other
hand, the magnesium content was least at the medium level of nitrogen,
intermediate at the low level of nitrogen, and greatest as the high level
least at the low nitropgen level, and increased ss tho nitrogen level
increaseds

in the ¥ x ¥z interaction the significance was due largely to the
¥{a) x ¥z(a) term. This will be geen fronm the means as the difference in

e Lhe magnesium content was

pagnesiun content between the low and high levels of nitrogen at the low
lsvel of mapnesium as compared with the high level of magnesiug.

The high wvariance for the K(a) x Ca(a) term wes mainiy respongible
far the gignificance fourxd for the X x Ca interaction. hen both calclum
and potassiun were low in the mebsirate the magnesiuve content was quite
high, whemeas when the calcium was low and the polassiun was low in the
substrate, the magnesium content wes quite low, On ths other hand,
when the calcium level in the mubsbtrate was high there was 1itile difw-
forence in the magnesium conbent in the loaves between the hipgh amd the
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lowr concentrations of potanciun,

4 ginilar relationahip sxisted in the ¥ x ¥p interaction oxcept
that 4he response to the low and Lhoe hish lovel of potassium was slipht
at the low level of smonosiun in the substrate, whereas at the hipgh lewel
of magnesiun the magnesinm contont of the leavesm was greatest at the low
lsvel of potasszium, and least at tho high level of potassiun,

The nyynesiua content of the loaves as a response to Lhe level of

yadum An the substrate 13 seen to have besn rodified In rabher e

treme propeztions by the content of calclum in substrate. This Is
mafiected in the varlance for the fa x g interaction in fppendix Table
1%, In the mea values in Table 18, this relationship i1s wost apparent
from the rolatively saoall differences in magnesiun content at the low

eoium and the throe levels of calcian as corpared Lo the
roelatively great difZerences rosaliing from the lowwl of caloium at the
high mormosias concentration,

Ee Phosphorus Contorde As was indicaled in Table 1, ihe phoaphorus

content in the substrate was held constant in all of the nutrient solue
tions at & mee, per liter, The analymds of variawe given in Appendix

Table 16 indicates that the phosphorus comtent of the leaves was infhie
enced significantly by the lovels of nitrogen and potassium, and the

H x K imeraction.

The mosns for the phosphorus values are shown in Table 18. In the
nitrogen series, t%pmwmmmﬁﬁtmmlmﬁ.af
nitwrogen and was considerably less st the mediws level, Very little
difference was obosrved between the medium and the high levels of nitroe
gen in the substrate.

For the ilree levels of potassium, the phosphorus content was



TABLE 18,

Hean values for the aln Zffects and First-Order

Interactions, Civing the Effects of ¥utrient Level on the
rhogpharus Conbent, in ¥illigrams per Oram, of Cantaloupe

leaves Sampled June l-9, 1%L2,

&

He1,
Nl
Momi T

KL
K

Hwi ]

Carml
Camy
Camll

1317
Fe36
Fe56

n&o}-lii

10.28
T«37

11,06

10.36
10,65

g

Mgl Mg-M Ca-l. Camit Cai Ko, Reelf Kol
11.2h 10,72 10.12 11,08 10636 1065 1hoils 10,38 7.37
1e26 13.56 11.68 1352 12,95 13,03 18,37 12,98 B.15
1040 923  BLl6 10,01 8467 9,41 12,79  9.63 5.67
9407 939 10.23 9«72 9415 9,51 12,17 .23 8.28
15,156 155 12,52 1L.29 oS53 1LWE0

10.54 10,16 10.1L 11.20 10,15 9.L9

Te03  Ta36 T.TL TeT6 6230 7496

10,83 13.22 11.21

10.81 980 10.38

12,09 11.08 8.78
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Uselids 38 per gran st the low polassium concentration. As Lle coneon
tration of potassiwn in the gubstrate was incressud the phosphorus
caortent of ithe leaves decreasad, so thab al the medium level of potassium
the phospharus conbtent was 10.28 mgs. per graus, and ab the high level of
potassium the phogphorus content was To37 mase por gran

The significance sbiributed to 2he M x ¢ interaction wis due prie
marily to the fH(a) x ¥{a) term. The significance for ihis tarm in 2
refloction of the diffcerence in responsse to the low and hizh lsvels of

nitrogen al the low level of potassium as compared to the high level of
potasafimn, AL the low concentration of potassiun in the substrate Lhe
phostphorus content of the leaves was higher when the nitrogen concene
tration waz low than when the nitrogen level was highe On the othor
hand, when the potassinm level was high, there was essentially no dife

ference in response to the low and to the high levels of nitrogone

Fe Dovon Contents The boron supplicd in the sublstrabe was congbant Tuoe

all treatments ab the Gef ppme concentration, but it was founx! from the
baran nat.ions that the boron content in the leaves waz Indluenced
sigpnificantly by the lowvels of nitrogen and potassius in the mbstrate.
The analysis of variance iz shown in Appendix Table 17, and the gean

valuen for the boron delerminations are presented in Table 1%.

In the niltrogen series, tle boron content in the leaves was highest
at the low concentration of nitrogen. As the concentration of nitrogen
increased logarithmically in the substrate, the contont of boron in the
leaves docreased coarrespandingly.

In the potassium series, the boron content was highest at the npedlum
concentrabion of potasclum, and was considerably higher at thds concer
tration than oh the low or hipgh concentration, Only a slight difference



TAHLE 19, Nean Values for the kain Bifechks and First-Order
Interactions, Civing the Iffects of Nutrient Level on the
Boron ! mm, in Parts per ¥illion, of Cantaloupe
Leaves Swmwpled Juns 1-9, 1940,

Mg-L Mg-M Mg=H  Ca-l _Ca-id Cael Kwl el  Kel

208 217 igh 211 226 153 183 241 195

Hel, 266 292 285 222 305 3a, 191

272 293 235
N3l 203 202 199 208 218 205 18s 16 257 187
Hewil 150 133 157 151 108 158 i 113 7k 14,

KL, 153 203 196 150 189 208 152
Kot 2Ly 236 248 2Lo 265 2u7 212
Fel] 195 188 2G7 131 117 222 187

Ca=l, 211 230 210 191
Ca-¥ 226 235 237 205
Ca='! 103 152 20k 185




Ly
regulted in the boron content of the leaves whon the potassium level was
low or highs
BYPERIMINT 1I. The Potassium, Calolium, Nagpesiuwa and Boron Hubriiion
of the Cantaloupe. 1947 Studies,

The quarts sand used in this experiment was a fairly course prade
of aprroximately 10 mech,

The germinated seods were placed in the containers on May 1, 19L7,
arnd wore covered with about ane-half ineh of washed sand. Tap water was
supplied daily until the planis emerged on Hay §, at which time the
individual treatments were started. An application of 500 nl, of foedw
ing solution was made daily,

Stoclk solutions were prepared with reagent chomicals and distilled
water. Chemicale used in making up the feeding solutions included potase
sium nitrate, potassium phosphste (primary), potassium phosphate
{secondary), calecium chloride, calcium nitrate, magnesium chloride,
magnesiun nitrate, magnesiun sulfate, sodium sulfste, sodiuan chloride,
sodium nitrate, sodiwa phogphate (primary), boric acid, ferric citrate,
manganese chlaride, zine sulfate, =molybxiie acld and copper sulfate., The
conwentrations used at the differont levels of rmtarition arec given in

Table 20,

The feeding solutions were prepared by addirg kmown amounts of the
stock solutlons to distillied water, In an attempt to control the total
concentration of salts at 20 m.e./l., it was necessary to allow tlw cone
centration of ene cation to vary ilwoughout the experiment. Sodiun was
the varisble cation., The pH of the sclutionz varied between S.L and 5.9,



il

TATLE 20. Concentrations of Ions in the Feeding Solutions
at the Three Levels of Nutrdition. (Ixperiment II).

Yevel of Mutrition

Hotrient Elenent Low Eediam }-1.’5% zh
&ﬁaﬁ» ﬂhﬁoﬁn . HeBy
Potasasium 25 1.25 LeCO
Calcium 1.00 500 1500
Hagnesium «20 1.00 3.00
giﬁ"‘w a8 No 13-00 10,00 lﬁ'm
Phosphorus as 6400 6400 600
sulfur as 50y, e 00 Lo 00 LeCO
Chlorine 6400 5¢00 6,00
PeDellle PePelle Pelelia
Boron G.m a‘ﬁyo 1&620
Mang anese Ceb5 Ceb5 0e5
Zine 005 C.05 0,05
¥olybderun Ge05 0.05 0.05
Coppex Q.02 0.2 0,02

Iron 1.G 1eO 1.0




and no adjustmend was made,

The concentrations are in this experipent apain designabted as low
(L), mediwm (1), and high (7). The low concentratlons were plaxmed to
be definitely deflicient lovels, appwoxd y: the amounts of the elenents
found in the soil solution uniler wnfertilised {leld conditionsy the

lun: concentrations were five times that at the low level; and the

high concentyrations were fifteen tluee that at the low level, Fron the
results of lxperiment I il was expocted that the growth and frulting
would be greatest at the high levels of potassiunm,caleium and magnesiu.
The high concentration of boron was plamed to be in excess of ithe needs
of the cantaloupe plante.

tio distilled water was avallablo beotween June 7 and June 23, anxd
it becane necessary to use tap water in the proparation of the feeding
solutionm. Taily water analyses mpade iy the Washingbon Suburban Sanie

Camprission were examined, axi it was found thet the tap waber used
for this sixbteon day period contained the following, in ppmet ailicon,
0«03 calcium, L6.0; nagnesium, 3483 sulfate, Lb.7; iron, trace; mangs-
neso, U.03 ammonia, U.0; and chlorlde, 11.C.

sach of the containers was leached at appraximate

vals to ropove any sccumlated salts. lesching was effected by tiw

spplication of one gallon of tep water, followed thirty mlmites later
with ono liter of digtilled water. After the distilled waler had dralned
the fesding solutions were again pupplied,

were analysed statistically, using the
ré used in Experiment I. However, inssmich as the medium

concentrations in Experiment II are not equidistant from the low and the
high concondrations on a geawotyric scale, only the total varlance for
each effect 1s shown in the statistical snalyses
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appendix Lableose

nffeet of Nutribtion on Growlh as leasured by [ry el
Aot — ——— "

Plants ware renoved for dry weight determinations on June 7 and
ad twn plants in each container which

duns 30, alter which there roms
wore allowed to develop to maturity. The final smapling was begun on
September 1 and contimued tlwough September 1.

Jata showing the meang for the main elffects axl the {irsi-order
interactions of the three lovels of each element on tiw dry woipld of
the plants at the June 7 sapling date are shom in Table 21, and the anale
veis of variance is presented in spperddix Table 10, Sxamination af these
data roveal that In these young plants, the amount of growth as measured
by dry weipht was influenced significantly by the concentration of
potassium, caleium and magnesium in the substrate.

The respanse to the concentrabtion of potassiun was greatest at the

high lovel, and as the concentration of polassiuwm was decressed in the
substrate the amount of growth was decreaseds A parallel situation
exigted in the responses to calciwn and magnesium, The msount of dry
welight was groastest with each of these elomenbts when the concontration
was ab a high Jevel, o significant difference is observed between the
regponses to different levels of barone

In addition to thesc main eflects, the variances for the K x Ca
ari the ¥ % ¥z interactions are significent, neference fo Tabls 21 1o~
veals that the dry weighi producod was greatest for the pobassiun and
calcium coubination when both of these mririent elements were abt the
high level of concentration. The response Lo the varying levels of
calolun at the mediunm level of potassiun is scon to differ {rom tle
regpanse to the seme concentrations of ealoium ab the low or high



TANLE 21. Moan Talues for the ¥ain Rffects and First-Order
Interactions, Tiving the Elffects of Mulrlent Level on the Diry
Haight, in Grams per Plant, of Can
Iogves and Stens. (:ﬁﬁ’m ?; }-?h?}o

Tl Bl Dl Bgel el MpgeH  Cael  Caed Caell
0233\3 QZE’}-‘ Ozhl nlﬁé 02.{;? 0305 tn&? 03?0 0331

Bl o121 «120  L131  L113 2082 L1068 JA73 0562 M7 L18L
Kt 255 «273 L2088  ,205 <10 262 L3684 .3.?6 332 259
Fall uB?z - 336 [ B?g -hos L 33? oh@l » 3?7 ) 2&& - 332 [ 579

Carl - 111? «1h2 - 151 «139 « 103 «173 . 156
Caml o270  «251 L309 L250 «181 L2087  W3L3
Gl «331 336 323 333 o275 « 11 106

Mgel, o186 179 J186  Li%k
Mge-¥ o257 «22L, 4272  L275
g 305 326 0336 «252
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potassiuwa levels, A% the redium potassbum level the response was actie
ally greatest zt the modium level of caleium, whereas ab the low and
redium levels of potassium the responge ig greatest at the hipgh lovels
of calcium,.

The response bto psgnesiun in the naln effeocts wag greatest abt the
high level of concentration of thal muirient elemoent, and in the ¥ x Mg
interaction this relationship remained true except whon the level of
potassiun was hizhe At the high level of pobassium the rosponss Lo mage
neasius level was greatest at the nmedibun concentratlione

“he plants sampled for dry weight detorminations on June 30 and
Septonber 110, were soparated into the leasves and stems, arxd the welights

were recordad separabely for thege Lissues., The dsta showing the mesns

for the dry welight of the Isaves at these two sampling dates are shown

in Pables 22 and 23. The analyses of variance are presented in Appendix
Tablos 19 and 20. Exaxinetlon of those tabular data reveal
Jqune 30 sampling the response in dry welipht of leaves was still infile

that on the

enced considerably by the level of potassium, calcium and magnesiwi,
whereas a% the final sampling date on Septamber 110, the dry weight of
the leaves was influencasd significantly sndy by the concentration of
calciume

At the June 30 sampling, it response in dry welight wasz greatest at
the high lovel of pobassiam, the high lovel of calciuwm and the high lovel
of magnoesiioe, There was ne significant difference between the response
to the mediun and to the high concentration of pobassiua or calcolun,
althougsh at the low concentration of thesc slements the response was
sicgnificantly losse

The sigdficance of the varianes due to the Ca x g inderaction nay

be cxplaiiod on the basis of the dilleronce In responsc to Lhe vearyving



HLE 226 Mean Valucs for the Haln iffects and Firgbe-(rder
Interactione, Clving the Eflects of Hutriemt Level on the Iry weight,
in Graus per Plant, of Cantaloupe leaves. {(Jume 30, 19L7).

Tl Dt Tid Mgl MgeN  lge=H  Cael  Caeli Cael
1075; 2003 2.1& 1.{}13. 2;12 2.?2 1.& g.}l gQiJQB

Kl 1.07 1.05 1.08  1.09 Cell9  1le j 1.7C 0639 1.h0 1.43

Tl 225 21  2e31  2.34 1.10 246 el Teli6 2457 2407

Hel] 2655 2.07T 2.7 2436 1.4 2689 BohiD 150 2436 3.20

Ca~l 1ol 95  1e25 1,22 T8  1e29 1,35

Camll 2031 2402 2,30 2462 le22 2432 3439

La~i 2.1&3 2&23 2‘21«6 2.56 1.13 2.?6 3.341

Eég-L 1.{2" 10011 3—008 3..{}2

Hgell dol2 le9L 217 2429
Kigpwl] 212 230 2.36 259
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Interactions,

23« Hean Valuos for tho ¥ain Ylects oyl Tlrah-(rder
Giving the Effocts of Mutrient lewvel

on the Dry Welght, in Grams per Plant,
of uﬂ:ﬁ)&lﬁ)@e Leaves,

(September 110, 1947).

Yol
Fomel]
Hii

o],
6
Carel

KG=L

1&&.09
15.1L9
15,10

9459
16623
150

127

13435
17,06

Dol Bl Bl Mgel  Yeel  Mowl  CaelL  Coell Cael
15,07 W19 1540 1427 13435 17.06 a9 15423 lﬁ.Sﬁ
11,8 32 1§0h0 1.\)00»4 33-&’“3 13-23:!& 3&4?? {3;3}}* ﬁ&om 21'%
17«72 1hl06 W69 5075 12629 1742 12,15 12,90 15,11
lu.?ii, 13011- m-h& 33-% 11.;-31 1?099 11.95 }5-% lﬁcﬁg
th %3 ﬁ‘t%? 13.096 ?n% .h{} 11-'
.1-\,: P 2 ) 3}1521 1§.91 :'L?tm ﬁi.% 3-?’)6
17.85 19.47 18,32 15,00 17.62 22.2%
13-2 346 15407
13,55 12,07 1L.hl
mtilli 3-? L (}l% 3..,3 «Td




levels of caleinm at the low concentratiom of magnesiunm as corpared to

the mediunm and hizh concentrations of nagmeslun, At the low concentration

of magmesiun there was 1ittle differonce in the response to the three

levels of caledun, whereas at the medium ard high concenbtrations of mage
mesiun thore was a great difference in the response between the low amxd
mediun lavels of ealchwnm, and the response at the medium and high cone
At the Dinal smmpling on seplember 1~10 only the caleium level
influenced the dry weight of lsaves. From Tablo 23 it will be seen that
the grestest difference in response was between the low and the medium
levels of consentration, the greater dry weight being found at the
nedinn level. The grestest dry weipght was produced at the high level of
caleiom, although the dry weight produced at this concentration was not
significantly greater than at the 26
The signmificant varimee for the ¥ x Ca interaction indicabtes thal
the level of potassiuc materially changes th® normal response to the
different levels of calclms, Reforence to Table 23 will show that at the
low and the high levels of potassiuviz the responss to caleium is in the
sane direction as for the maln calelum effect, Ab the modium level of
potassium, however, the dry weight was greatest at the medlum lewvel of
s at the high level of calcium and least at the low

m level.

The response in sten growth, as measured

by dry weight, closely
paraliels that of the dry weight of leaves, except that at the June 30
sampling date the concentraztion of boron in the substrate influenced the
stom growbhs The mean vaiunes for the dry welight of stems at the June 30
sszpling are shown in Table 2h, and the analysis of variance is presented
in Appendix Table 21. It will be observed that in the potassium series



weight,

TAPLE 2he

teen Values for the Main BifTects and Flirst-Order

Interactions, Giving the Hifects of Futrient lLevel on the ﬁrg
(qune 30, 1947)e

in Orame per Plant, of Cantalowpe 3tens,

K,
Houlf
Heeltl

Caml,
Camil

ML,

T
ivigy T a

RAD
1.356
1.720

«558
1478
1.388

555
1e379
1505

Caml, Camll Camil

Bl Beu Vgl g  Mgell
1.023 le2L7 14253 o555 1e379 1305 o655 1h70 14388
‘Eiii‘o .&53 &3%13 o200 Q?é»zh « 709 :m oéﬁi .§3?
3.. 2*{3& LI«S{:} de 35“2 » S&h ln ?{31 lﬁ?&? » a!@{} 1: ?@} 10 5’2@
1.357 1.833 1972 «O81 2,012 2,250 982 2,080 2,099
nﬁéi *?% -égh .1&1&9 » 5&?& » 558
La250 14597 1e568 o566 1,627 2,142
1.268 14379 14517 #5551 1e653  1.959
#553 4590 W517
o116 1aLi62 14558
1.391 1,683 1.684
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the greatest dry weight was produced abt the high level of polassium, and

as the potassium level was decrsased the dry weight decreased. In the

c&lcinn and boren series there was no slynificant difference bebwoon the
noe gt the medium and the high levels of comnwentration although the

reaponge abt the low level was gignificantly less. In the magnesiuxw series
the response was simllar to that of the potamsing series. The dry wedght
was greatest at the high lovel of magnesiom conceobtrabtion, intermedisgbe

at the medion level, and loast at the low level.

}?m A: LA

Table 21 it is5 scen that the ¥ X ¥g and the Ca X MNg

tions are significant, or in olher wurds, the level of potassium
alters the responss to the different levels of magnesiwa and the level of
caledum alters the response to the different levels of magresiums In the
¥ x ig interaction, the dry weight at tho high level of megncasium ine
creazcd 8o the concentration of potassiun incressed, whereas abt the low
and pedinm levels of magnosius there was a significant difference between
the dry weight at the low and the medium levels of potassiunm but there
was no differonce in the dry weight at the pedium and the high levels of
potasginn, Considering the ¢a x }g interaction, tle rosponse was grestest
when the calclunm was mediun and the magmesiunm was high, although this
response was not significantly higher than the response at the hich cale
ciuz gnd the high sagnosium lovels, (nly ab the medium level of calcium
o ab the medium and high lewels

At the September l=10 sampling, calcium was the only element to
which the dry weight of stens displayed a significant response {sppendix
Table 22), TFron the mean values in Table 29 it will be seen that there
waz no significant difference in the responge to the high amd 4o the
meddun levels of calefum, although both concenfrations resulied in a



TAALE 25,

Mean Values for the daln £8fects and Firsi-Order

Interactlions, diving the Gifecte ol Mubtrient Level
on the Dry Welght, in Oroms per FPland,

of Cantaloupe Stems. (Seplomber 110, 1“3@;7).
el J8 ] il %{%*L ?;g,,: 2 Bl Gael, Coeti Caell
10.02  9.13 10,51 10,61 8.05 10,20 Te72 11.11 10,82
Howl, 9608 TeliZ 10426 945k Gelli 9,03 9.0 he39  9.6h 13.20
¥l Y92 1l.29 Dol 9483 124 TeTL 950 750 12.0h Go1h
Foml{ 10,66 1l.35 8.9 12,15 10,19  9.82 11,97 2,19 11.56 11,13
G o]y Te72 Te25 G 57 Ye3l S8 7415 Ta52
Camt! 11,11 12,13 G765 1leuS 12,88 2421 11.25
Ca=] 10,82 10,60 11.06 10,73 10.15 10,20 12,83
%&”“L 19.51 9 'Q3 53. 93 3-2 - m
iggwti B.U8 496 8400 9ol
gl 10,20 12.83 903 90{}5




&1

silenifleardly greator response thmn at the lovw level of calelun concons
tration.

The dey wolzht of the roots, sapled on Jeplerber 110, woaz infloe
enced by the level of concentration of potasshus, calolum, and nagnesius,
which is indicated by the varisnce showm in jppendix Table 23. The mean
walues for the dry wmeipghts of the roots are glven in Table 26, RExaie
nation of these data reveals that the greatest dry weight of roots
resulted when the concemtration of pobassium was at the high lewel, ale
thoagh the response
the dry weight at the low lovel of potassiuwa wos the lesst In the potase

at the modiun level wap not sipnificantly less, while

glum serdes. In both the ealelum and the megnesinm seriess the dry weight

was greabest at the high lewl of concontration and decreased as the

conecerntration decreastds
voriance for the ¥ ¥ Ca interaction is reflocted in the
noan values.s Ab tha low level of calclum the dry weight of rocis at the

low level of pobassium was less than at the medlunm or high levels, whorow
a3 at e high level of calciun the dry welght at the high lovel of
potassivm wan less than ab the low or madiun levela,

txanination of the mean values Lo the ¥ x 3 interaction ruveals
that 2t the low boron concentration the response to pobassium was greaber
at the modium and high leovels than at the low level., At the medivm and
minimized so that there was no significs

» the differvnce in response to potasclom wes

% difference in the response o
the three lewels of potassium, Furthermore, at the low level of pobase
slim the roesponse was significantly less ab the low level of boron than
at the modium or high levels of borones vhereas ab the high level of
potassiur the response to the low level of boron was significantly
greater than to the modium or high levels of borone



TANLE 26. Mean VYeluss fop the iain iffects, iirst-Order
Interactions, and the ¥ x M X 3 3 Interaction, Givinz the
affects of Iuwtrlent level on tm I)fz-y welight, in Orams per Plant,
of Cartaloupe Roobs, (Septerber l«»lﬁ, 15

{3 Bl Domdl  Coeil

2463 2,13 2.h2 152 2.7h 3613 159 2455 3604

Del, Dl Bell Vgl Mgel  lget

K"‘"L }so ?Zﬁ 1.25 2.{)‘}‘ 2.@3 3»-2{3 1‘5{) 20&1 .511 lo 55 302{)
Heatf Et’% 3-3‘3 2407 2400 2402 20‘5’6 300 E.ﬁg 2.5}5 }.2ﬁ
Ken} 2.7k 3e3h 2423 24867 1.33  3.16 3.7k 2.01 3457 2466

Ca~L 132 1473 1435 Le9 1,20 178 LT3
G Bl 2e55 $.72 2ol 2,02 lu?’f‘é 2.?&3— 3:1&5
Caell  3e0h Zelids 292 276 l.51 3643 Lie18

&%"‘L 1«. ™ ?f; ll h & 2 .12
sl 5 2. -gli 3423 2.41 1.97
Weell 3413 3.71 245 3.18

Vel  Mgel el Hpel, Mol T Mgl
e, o7 91 2437 1.63 2,38 2,28 1,50  1.Z1 328

ek 1425 LeBE 3479 107 2,36 2,79 3.7h 1.8 2.h2
Foul? 112 3,92 La99 LeT5 2651 2,42 1.12 3.06 3483




The intersction of calcium on meagne

of the mesns in Table 26, 7hon calciun was ot the low level of concenw
snd likowise, when the magnosium wes at the low level of concentration

tration thore was no differoncs in the response to the

there was no difference in the response to the calelun level, When cale
cium was at the medium ar high concemtrations the dry weight of the roots
increased with incrsasing concentratlions of magnesium. And when nege
nesiun was st the medium or high concentrations the dry weight of the

In the iz x B interaction it is obsorved that when the megnesium
level wan low the dry welght of roots increased with increasing levels of
boron, hen the megresiun level was modiun the dry weight of roots dow
creased with Inereasing levels of boron, MWWWM&
was high the response to the low level of boron was significantly higher
than the respomge 4o the medium level of boron only. At the low or medium

lovels of boron the resgponge was preatsr ab the medium and high levels
of meznesimm than at the low level of magnesium, At the high lewvel of
boron the response was grester at the high level of magnesius than at
In the mean values for the dry weight of roots for the X X g x B
intoraction it is seen that the concentration of magnesium aliered ihe
responge to the concentration of ¥ x 3, and that the concentrations of
potessiwn gliored the response to the concentrations of iy x B. When
potassion and boron were low the dry weight was greater ab the high level
of magneshur than at the low or nedium level of magnesium, ¥vhen pobobe
sium was low and boron was high the response was greatest at the high
lovel of magresimwa, 7“hen polassinn was nmsdium and boron was high the
was preatest gt the low lowel of magnesium, and when both




potassium and boron were hizh the response was greatest ab the msdius
or high levels of magnesium. Then nagnes:

or modiumm there was 1little responss to changes in potassiunm level, but

when nagnogiun waz low #nd boron ws hlgh the dry welght of roots was
sipnificantly preater at the med!

or high level of potassium,

i level of potasalun than at the low

"{Poct % Mutrdtion on ¥ain 3ten Lﬁmm Lateral Stem L&n&_}z
and Munbeyr gﬁ: Laotorals,

Yean valnaes for the main effects and the first-order interactions
on loength of the maln ston are given in Table 27. The analysis of vare
jance is given in Appendix Table 2L, The snalysis of variance yields
the infarmation that a significant response Lo concentration resulbed
only from variations in the lovel of magnesium, Reflection of the high
variance for magnesiws is seen in the mean values., Al the low concenw
tration of magnesium the malin stens

averased 351 eme in length, while st
the mediun concentration of magnesiun the maln stems averaged 275 cotey
and at the high lsvel of magnesiunm the W&gﬁﬁ longth was 283 an. Two
interactions, the ¥ x Ca anxd the X x Mg Interactions, are seen to be

significant, Inammich as there was no significance in either of the
potassim or the caleium main effects no staterents in rogad to the
interaction are jJustified, In the X x ¥p interaction the level of potase
sinm materially albtered the response to regnesiume, AV the low level of
potasging there was no significant difference between the response to

the three magnesiun levels, vhile at thw medinm and high levels of potase
siizz the moin ster was longer at the low concamtration of magnesium than
at the aediun or high concentration of marnesiun,



TABLE 27.

Maan Values for the ¥ain Zffects and First-Order

Interactions, Giving the Effecis of Hutrient lLevel
on the length, in Centimeters per Plant, of the Main

Stem of GCantaloupes.

{5ep

praer }., 19&?)’
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K~L
Kb
K~

ca~L
Ca==ii
Ca=H

MpeL
Kg-i
Hg-H

7
310
283

292
308
310

351
275
283

Bel, B-M Bl Mg-L  Mg-¥ Mg-H  Ca-L  Ca~i CawH
293 291 326 31 275 283 292 3086 310
270 327 353 323 333 295 2Ll 336 368
by 289 297 o2  23h 295 350 300 281
26l 256 328 329 259 260 281 286 261
278 273 32k N2 282 281

302 289 334 359 300 266

299 312 320 383 2k 303

320 315 lag

252 286 283

306 272 271
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The length of the lateral stems was Influenced anly by the concone
tration levels of potassium and of calcium (Apperdiix Table 25). In the
potassiunm series the length of the lateral stens was grestest ab the high
level, ardd as ithe potassium concentration was decreased the length of the
the response to the moedium gl to the high concentration (Table 20). In

the calelum geries the response was greater st the medium level than at
the low lsvel of concentration. There was no significant difference

e to the low leval and to the high level.

The rmomber of laterals was influenced by the soae main sffocts
which influenced the length of the laterals (Appendix Table 256), and the
response to concentration level was similar (Table 29). In the potassiue

» of laterals was grester at the mediam and high levels
than at the low lavel. Again there was no difference in response to the
low and medizm levels of calcium, but the muwber of laterals was signie
ficantly groester st the medhun caleium level, A significant verisnce for
the X x Ca interaction is reflected in the means as the effect of potanw
siun level on the response of the calcium concemtration. At the high
and mediua levels of caleium thes mamber of laterals is signilicantly
grestor than at the low levels of calciun when the potassiom was ab the
low level of concentration, At the medi

m level of potassium concone
tration the mmber of laterals was significantly greater at the low and
the medium levels of caleinm than at the high level of caleium, Whercas,
at the hig sziun loavel there was no difference in response to the
three lovels of calciume
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TABLE 28. Hean Values for the Hain Tffects and Plrst-Order
Interactions, Glving the Effects of NHutrient Lsvel on the
Length, in Centimeters per Plant, of the Lateral

Stems of Cantaloupes. (Septermber 1, 19L7).

Bl B3 B-H Mp~L  Mp-li Mgl Ca=l, Ca-=#i Ca=~H

Thiy 672 785 785 657 758 617 859 726

K=1, 51 169 578 Lok 535 L83 S5k 263 598 681

Kkl 179 797 TO3 8637 983 623 732 697 102L 616

X=X 903 966 736 1023 863 854 290 890 953 &
Ca-l, 617 579 51k 757 570 508 AT
Ca=i 859 892 81l 870 931 762 862
Ca=l T26 761 689 727 758 701 722

¥g-L 785 650 ‘286 920
Mg~ 758 843 672 710
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Bffect of Nutrition on the Mumber, weizht and Percent soluble solids

———.

The mean mmbey of fruita on the two plants which deweleoped to
maburdity are shosm in Table 30, The analysis of varianee is given In
Appendix Table 27, Txaminotion of the variance table reveal that the
mmber of frults was siynificantly ing
caloian and mesnwsium, The exceptionslly high vardance for the potassiun
elfect would indicate that ome of the levels wes definitely linmiting.

sneod by the levels of pobasoliui,

neferring to the mean values 1t will bo seen that at thw low level the
nomber of frults set was very smalle Ab the moding arnd the hipgh lsvels
of potasgiun there was 2 sigpificantly greator sel of Irults than at the
low lovel,

In the ealeiun series the greatest meber of frulls sst was abt the
high level of concemtration. 7The response abt the hizh level was not
significartly zreater than at the madium level, tut the response to both
the zodiun and the high lsvel of calcium was slgndlicantly grester than
at the low lowvel, The difference betweon the resnonse to the low level
and do the high level was not so great in the calcinm serdes ag in the
potassiun serins, and this ia peflacled in the relabively gmller vore

sgnesium seriss the response was sgaln preater abt tho nedion
el high levels of comcentration than abt the low lowel, ard no differonce
in responge resulicd between the medlwm and the high lavels.
The sipdificant variance attributed to the ¥ x Mg inmteraction is
the result of the failure of asny aprreciabls number of frult %o set and
develop at elthor the low potassinn or the low masnesiwa level, so thatb

in tha response to magnesium ab the low concenw
tration of potanmsium., aleo, at the low lewvel of magnegium there was no
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TATLE 30. Foan Values for the lain Dffecis and Firsi-Order
Interactions, niving the ‘:.ffam af Hubrient level on thwe
amber of Truits Sel on Two Cantaloupe Plants. {(A9L7)e

T, el 7 Tl ! Hml, 3_%"?5 §s§§j"§{ CBe], Camil  C@wil

- igf? '?3 » &9 ™ 33‘ 1 - 22 lg 19 . ?ﬁ . 9"5 10'&}4

Fl, i »31 «O0 «00 tll «00 « 00 « 0 + 00 + 11

Kt 126 1e3C  le33  Lebih JAL 1,78 1.9 1,00 1.hh 1,33

Fetl Lelid 156 ekl 1422 5T 189 1,67 110 L.hh 167
Comi, « 70 - f‘i‘ﬁ » Eﬁ? ™ é? 22 1.00 - 5?
C ol - ?;’é 100 t?ﬁ 1l.11 022 1&33 1‘33
Cael  LaOL l.11 1.1 «39 il 1433 1.33

Hgwl, +30 -i&iﬁ 133 :3.1
ve=l  Le22 L1 1,11 1Lk
}&&‘uﬁ 3-. 19 1011 1. 33 1.11
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difference in response to the low and ths medium concontration of potagse
siwm, although the mmber of frulte set at the high potassium level
{with low magnesiumn) was so
nocause ney of the treatoonts falled to seb any frult it was not
possible to analyse the data for welight of fruit and for the percant
soluble solida, statiatically. ilowever, the moan values are presented.
™he mean values for the weight of frulb, in grams per frull are

greator,

given in Taeble 31l. In general, it sppears that the sawe conditions which
were conducive to increaping the musber of fruits set contributed also
to increaging the weight of the frmdi, In the potassium, caleium and
magnesine series the weight of fruiits was least at the low levels of
conventration. was little difference in the wolipght of the fruits
in these series betwsen the medium sl the high levels of concentrations
In the baron series there was 1itile diffeyence in the responsme to the
low and to the high levels, hat the wedght of fruits at the medium lowvel
of boron was somewhat loss,

In Table 32 are prosented ihe mean values for the percentage of
soluble solids in the frults which developed to maturity. The single
frullt widch developed in all of the low potassiun treatnents rotied Low
fore neturity, so that it was not posoible to obtain a2 reading of the
solubls solids for that treatment level. There was little difference in
the mean percent soluble solids bebtweon the medium level anxi the high
lovel of potassiun concentrations In the calcium geries the soluble
solids was least al the low concentration, intermediate at the high cone
centration, and greatest at the mediun concentration. A very low mean
resulted at the low lsvel of nmagnesium s compared to the readings on
the fruiis from the mediun and the high levels., The level of boron
amried some infhience on quality, and the mean soluble solide at the



TABLE 31.

Interactions, OCiving the Bffects of MNulrient

lsan Values for the Main Effects and First~(rder

72

Level on Teight, in Grams, per Fruit. (1947).

B~L B~} Belj He-L  Mp-t Mgl Ca=L Ca-il OCa=H

233 188 243 152 230 238 172 253 228
KL 67 67 0 0 67 0 o 0 o 67
K~eif 228 285 185 231 rp 2L7 229 155 305 224
K 220 222 191 252 185 215 29 188 21 252
Ca=l, 172 18L 155 183 105 180 190
Ca=-M 253 273 202 272 26l 268 234
ga-il 228 230 209 247 109 23L 282
Mg-l 152 110 96 L26
Mg-i 230 384 184 218
Mg-ti 238 260 221 232
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TABLE 32. Mean Values for the Main Effects and Pirst-(Order
Interactions, Giving the Effects of Nutrient Level on the
Percent Soluble Solids in Cantaloupe Fruits. (1947).

B~L _ B-M _ B-H Mg-l Mg Mg-H Ca-lL Ca-M Ca-H
6.5 6.7 T L.2 7.2 743 6.2 7.5 6.7
E~L x x x x x x x x x x
K~ 1.0 7.0 6.9 7.1 x 6.8 T.2 5.6 Tl 79
K-l 6¢3 6;3 605 7;8 k.Z 7.5 ?vﬁ 006 7‘8 5.8
Ca’L 602 6.9 SO? 702 3‘3* 606 6-5
Ca=df 745 6.9 7.6 8.0 6.6 T 7.9
Ca=¥H 6»? 6«6 607 6&9 2.3 ?-Z.l 705

Mg~L L.2 3.0 278 9.3
Mg-i 7.2 7.5 6e7 7.h
Mg-H 7.3 Te5 Tk 7.1

#Represents readings on only one fruit.
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high level of boron was Telif, while the mean reading at the mediwa level
was 5477, and at the low level of boron tho mean reading was Ge5fe Fup
thernore, it is interesting to obsorve that when the calclun level was
low the Jifference in response to level of boron was quite mmcked in

favor of the high boron concentration,

effect of 'utrition on the uineral Composition of the Leaves,

As in fxperiment I, all of the lsaves from each of the bwo plants
which developed to maturity in Dxperiment I7 were dried abt 70 deprees C.
and ground for bhe chenlceal analyses.

he Fobassium Content. The mean values for the potassium conbtent as
expressod in npo. per gram of dry weight e presented in Table 33, The
analysis of vardance is given in Appendix Table 28, The variances for
potassium, calcive and magnesiug were significant. The potassiun cone

tent of the leaves was least at the low lovel of potassium in the substrate,

iate at the medium level and grestestat the ldgh levels The ine
croase 1in polassivm content of the leaves is seon to be a funcilon of
the arithretic increase of potassiun in the substrate (Figure 2).

In the calciun serdes, the potassium content was greater at the low
calcium level than at the mediun caleium level, ILitLle differsnce ree
salbexi by increasing the caleium concentration to the high leovel., A
sixilar relationship ig obsorved in the mpgnesium series. Little dife
ference resulied betwoen the medium ardd the high levels of mepnesiun
concortrabion, ont the polassium contani of the leaves was significantly
gregtor abt the low magne

The roesponse to calocium concenbtration was altered by the lsvel of
potassium in Lhe subsirate. 7The potassium content of the leaves nas
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CamL
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13690

3005
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15469
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unchanged by the caleclum eoncentration in the substrate when the pol a8
aslunm cancentration was abt the low or the madilum level, When the
potassiwa level was high, howover, the potassiunm comtent was greater ab
the low caleiunm level then at the medimm or the high ealciun level,

The responsc to magnesium concentration was also altered by the
lavel of potassiunm in the substrate., Ab the low lsvel of potassiun in
the gubstrate, the quantitative difference in potassium conbtent of the
leaves betweon the tlwee levels of magnesium waas slight, b at the
mediws axd the high lovels of potassium the potassiunm content was groeater
at the low moymesium concentration than at the wedium or the ndgh nap-
nesivn congentrations,.

Be Caleium Conbent. As would be expected, the greatest difference in the

caleinn contemt of the leaves resulted fros the different levels of
calcium in the substrate, The high veriance for the calciun effect as
shown in Appendix Table 29 is reflected in the wmean values in Table 3k,
where it w1l be seen that the calciun content of the leaves increased
as a funchbion of the logarithmic incresase in concentratlon of caleiun in
the subetrate, This iz presented grephieally in Figure 2.

Differences in the calciun content of the leaves resulted from
variations in the potassiug and the mapnesium concentrations in the sube
strate. In the potassium peries there was only a alight difference
betwecn the rosponse at the medium and the high congentrations but the
calciun content was significantly less at the low level of potassiun,

Iin the magnesiun pories, thore was only a slight difference in the ro-

se¢ bo bhe low and the rediun concentrations bhub the calolunm content

at the high level of mapnesiun was significantly less.
In the ¥ x Ca interaction there was 1littls difference in the calcium



o : 3
TAILE 3.{'*.

lsamy Yaluas

for the Hain Wlects and First-Ordor

Interactions, Giving the Effects of Hulrient Level on the
Calclum Conbent, in Uilligrams por Gram,
of Cantaloupe Leaves Sampled wptm 1~10, 19L7.

K1
Rt
Emil

Carml
Camii
Caml

Hg=1L
Zég;-ﬁ

Y34

el Dol el Hg=L MgeM gell Ca-L  Cal Ca=d
fi; 0?»% e 61leG )}h.ﬁ 62#0? 55307 f‘; ‘—0,9’ 2l a8 570? &5‘.’5’
687  66.3  Ghli 6761 T2eh  Ghey G605 2648 6748 10342
63e5  O3ah Ghe3 6242 6560  GGel  5%e3 2247 Glal 106e1
2041 23,3 2641 2649 35.1  23.8  IJ.h
5205; éz.{} 62'9 61-9 73-'9 62-5) 53-3
E}&OS 538'{} 3.{}103 ?30‘{) )ch 1{:1'.? ?5}3.{3
'F:‘?-L té. S 6‘9 3 ‘:1603
g{i—a? ;;?og géo» {"Jol&




79

content ad @y of the pobtassium levels vwhien ihe caleiunm level wes low, b
at the high caleiunm levels the response o potasziunm leovel was sipdlar
in propordtion to that for the nain potassiun eflect.

In the Ca x ¥g interaction bhere was 1ittle response to nagnesium
concentration when the caleiwn concentration was high, but vwhen the
caloiun concentration was low or rodiws thw calciunm content responded 40
the magnesimn Jevel in proportions simdlar to that for the magnesiunm
nain effect,

Ce liymesium Content, The magnesbua content of the leaves was inflie

enced by the quantities of potassium,caloiun and magnesivnm in the oube
strate, Reai

prence to the analyeis of variance in ippemdix Table 30 shows
the "™ yalue for the magnesiunm effoct Lo be 207.52. “samination of the
rmean values in Table 35 reveals that the magnesivm content of the leaves
fron the olants grownm ab the low lovel of magnesiunm was 2419 ngs. per
gram, at Yw pediwe level was Ll.09 mgs. per grem, and st the high level
was 17,13 myrs, per grame

In the potasaium series tho pagnesium content was reater at Lhe low
and the hich levels of pobassium than ab the mediuws level of potassiur
Ho significance can be atiribubted {o the difference bebween the response
at thw low level and the regponsce ab the high levels

n tho caleluy serdies Chere was ne gipnificant difference in the

snooinm contant of the Joaves between the plants grown ab the low and

&bt the medium lewels of caleoiun concentrations The response 3o 3he low
and mediux levels of calelun wan greater than the response to the high
level of calciume

The veiance for two of the Lnteractions was sipgnilicant. In the

£ x Ga interactlon, 1t will be seon from the msans that at the low lovel



TAGLE 35

Hoan Values for the lain Effects anxd First-Order

Interactions, Giving the Effects of Hulrlent Level on the

Bagnesiun Comtent, in Blllligrans per

20, 1

of Carrtaloupe Leaves Sampled mem 1-20, 1947.

DBl Deedd Beil Mgl Mgl  Hgell Ca=l, Ca~l QCawil

7e35 TeB6 8,50 2.19 Le0% 1T7.L3 9.27 La32 Gel3
K=l 881 7«88 836 10.20 hel3 5412 7,18 12,142 7.54 SeuT
Komii (e59 GeS6 6423 6497 oL 2.9k 15.87 6’3&9 Te07 Col9
Kemit 8431 TeGl 9,00 8o33 1.50 Le19 19.26 8e89 10633 5.72
QM 5Q32 ?.91& 8"3? 5.5& 1!53 hllh 19‘13
Camll 6413 S.81 646 GJ1d 1.73 3434 13.30
Hg-l 219 1.36  1.87  3.66
Hg-t L1409 3.73 _ho()l Le51
Mgt 17.h3 15,96 18,01 17.33
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of calchum the response to potassium was sreatest at the low level, inlore
rediate at the high level ant least at the medium level, At the medimm
level of caleliunm the response was greater to the high level of potassiun
than at the low or medlium level, And ab the high level of caloium thore
was litile difforence in the responae o any of the three lovels of potase
sium,

in the Ca % Mg interaction there was little difference in the saje
negiun content of the leaves between the three levels of calelnn when
the nagmesiun concentration was abt the low or the medium levels. AL the
nizh level of magneslum, the msgnesianm content was greater at the low and
mediug lovels of caleium than at the high calelum levele

Tle Doron Combent, Hxapmination of the pean values for the boron content

of the leaves in Table 36, and of the analysis of variance in Appendix
Table 31, reveals that the boron content was influenced by the concene
trations of boron, potassivm end caleimm in the ssbstrates In the boron
series tho boron content was 1L0 pime ab the low baron level, 256 ppu. at
the medins boron level, and 510 ppme at the high boron levels This indlie
cates thot the boron content of the leaf tisesus is a function of the
aritimetic incresse of boron in the substrate (Figure 2).

In o potassium series the horon content was greater at the low
and the high potassium lovels then zt the medium potassium lavel, In the
caleiun sories the beron content was greabest at the medium level of
ealedun, intermediate abt the high level of calcium, snd least ab the low
level of calciwm.

In the ¥ = D interaction the level of boron influenced the response
to the lewel of potassium. At the low and mediun levels of boron the
Loron content was greatest at the low level of potagsium, bBul abt the high



TABLE 36.

¥Mean Values for the Main Iffects and FPirst-Order

Interactions, Giving the Effects of Nutrient Levsl

on the Boron Content, in Parts per idlllion, of
Cantaloupe Leaves Sampled Septeamber 1-10, 19L7.

g2

E-L
K-}
E-H

Ca~L
Ca-$i
Ga~-H

Mg-L
M-
Kg-3i

272
328

276
326
306

283
307
318

B-L B B-H Mg-L  Mg-M _ Mg-H Ca=L Ca=M Ca=H
1o 256 510 283 307 318 276 326 306
176 277 Lb6 311 294 31k 295 3l 28k
117 224 L76 239 281 297 248 285 284
128 268 589 299 344 342 285 351 350
2 240 L6 2L5 282 300

150 286 539 324 32k 329

129 251 SL7T 280 313 325

165 269 L1s

126 258 536

131 242 581
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lewvel of boron tLhe boron corderd wms preatost abt bthe igh lovel of potase

The baron level also inflnenced the response to the level of calolum,
wirlch is reflected in the sdpnificent variance for the Ca x 7 interactions
when boron was ab the medium level, the boron content was greatest st the
medivn level of calciun, “hen the boron level was high the boron cone
tent was [reabest when the calcium level wag pedium o highs And when
the boron content was low there was ne spiweciable difference In tie
boren content at the thoee levels of calcium,

Although the primary magnesium effect did not exercise any control
over the boron corbont, nor did the magnesium Jevel influence the bhoron
content of 4he leavos at the low or the medium levels of boron, the boren
cantons was yreater at the rediun and high levels of magresiuwm when the
boron loevel was highe Thie is reflected in U gignificant variance for
the ¥z x B inderaction,

De Hiterosen Contenbts. In the potassiws serdes the nitropen cexent of

the lesves wns greater at the low potassium level than ab the medivam or
the high potessiun levels., The momn values shown in Table 37 are reflected
in the igh veriance for the potassium effeet shown in Appendix Table 32,
in the caleluwm series, there was no Jifference in response to the
low and mediun lovels of calcium, tut the response Lo these lovels was
signilicontly greaber than tho response to ihe high level of caloiwm,
In regponae Lo the magnesium level, the nitropen content was groabest
al the Jow level, and the nitrogen content decreased as the coneentration
of magnesihum wos incroasoed,

neference to the analysis 6 varience in ippendix
Table 33 shows Shat the phosphorus content of the loaves varied
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TABLZ 37. JMNean Values for the kMain kffecis and Pirst-Order
Interactions, Civing the Effects of Hutrient Level on the
Total Hitrogen Content, in ¥illigrams per Gram, of
Cantaloupe Leaves Sampled September 1-10, 19L7.

B-L ] Be=H Mg-L Mg-M Mg-H Ca-L Ca-N Ca=i
34.0 33.3 3Lk 36.6 33.4 31.7 35.0 3L.9 31.8

K"‘L 37 01 36 06 36.1& 38 ol 36«.2 38 -L‘ 36‘6 3801 h@.j 32 .B
K- 32.6 33.9 31.7 32.2 37.9 304 29.5 33.9 33.0 30.9
K-+ 32.0 31.5  31.7 330 35.7 31.3 29.1 33.0 31.h 31.8

Ca=L 35.0  3hLe3 3L.2 36.5 354 35.2  3hed
Ca-ui 32-:-9 3La8 33.9 36~9 BBOh Bh-7 3]»5

Mg=L 36.5 36.6 35.B  37.4
Mgt 33.L 33.2  33.8 33.2
l&g'-i*! 33. o?. 32 -l 3(} 93 32 .8




significantly as the lswals of potassium, calcium and magnesium in the
subsirate were varied, BExamination of the sesn values pregented in
Table 30 show that the phosphorus content was greatest in the potassium
soyries when the potassium concentration was ab the low lewvel, and that
as the potassiun concentration incressed the phogphorus cantent of the
leaves decroased,

The phosphorus content was greatest at the high ecalcium lewel in
the calolun series and decreased

1 gerdes the phogphorus contend was greator ab the low level of
nagnosium than st the medium axd high levels of magnesium, and here was
1ittles diffevence in the phosphorus content ab the pedium and high levels.




TAZLE 38.

Kean Values for the liain Dffectis, First-Order

interactions, and the K x Ca x };; Interaction, Glving the
Effects of Hutrient level on the Phosphorus Content,

in ¥illigrams per Gram, of Cantaloupe

Leaves Sampled September 1-10, 19L7.

K~L
K=3t
R-H

Ca-t,
Cangi
Ca~H

-1
Mg
Ug~H

23.3
19.0
15.2

17.9
19.2
20.4h

22.2
17.3
18.1

K=Y
Kei{
K-H

Bl B3 B~ Moel  My=dl  Mo-H Ca=L Ca-l! {a=H
18.7 19.5 19.3 2242 17.3 18,1 17.9 19.2 20.4
22.6 23.3  2L. 22.6 25.7 21.7 23.0 23.1 23.%9
15.5 1hL.8 15.1 21.3 11.2  12.9 15.3 17.h 12.8
17.0 19.1  17.6 17.5 18,} 13,1

186 20,0 19.0 238 1643 1?.5

20.5 19.L 21.2 25.L  17.3  18.5

2L.0  23.h  21.L

161 17.7 18.0

1.3 17.4 16.5

Ca~-1, Ca-f Ca~

Vo=l  Hgeil Mgl Egel,  Mowld — Hpred] Mg-l lg-¥ MNg-H
15.& 30.2 23.4 2949 2L.0 15.6 22.6 22.86 2643
18.9 I1l.2 16.3 19.6 11.3 20.2 29.h 21.8 22.2
8.1 13.0 1L.8 21.5 13.7 17.0 2L.3 Te2 Ga9




DISCUISIoN

The data pertaining to the growbh and frulting of cantaloupe plants
groem in the sand culture mbrition experimonts contyribute new information

(as nitrate) concentration was high (50,0 mee./L.) indicates that such a
concentration was considerably in excess of thab necessary for best

crowthe Ab all of the smmpling poriods in Ixperiment T the dry weight of
the leaver and stems was consigtently the grestest at the nitrogen cone
centration of 10.0 mee./Le The dry weight of the roots was likewise
greater at the 10.0 mee/Le concentration. When the ratio of leaves to
rools at the madilun concentrabion is compamred with the sams ratio ab

low concentration (2.0 Ree./L) it is seen that the poor growth abt the low
congentration throughout tho entire growth of the plents was associated
with a restrictod root aystem. The ratio of lsaves to roots at the high
level of rdirogen was similsr to that found at the medium level,

The mumber of fruil set was greatest when nitrogen was at the low
level of concentration (2.0 meee/Ls)e Yo estimato of the value of nitro-
gen cancentration on the quality of the fyult was obtained, so that it
iz not possibls to predict the effect of nitrogen on qualitys. 7The pofe
2ibility is seon that under field conditlons, nitrogen should be applied

o8 in fairly heavy asounts early in the growith cycle, and
should be applied in a form which will be diminished by the time Llossone
ing starts. Jhould subpequent studies reveal that such practice would
provide insufficient nitrogen for optismm developmont of quality, addie
tional nitrogen conld be supplied after the oripginal fruit setiing cycle,




80

The resulta fyon two experimonts indicste that a potassium concenw

tration of LeO to 5.0 mete/Le in the substrate was optimm among those
oration. In the early stages of development the growbth

of leaf tiz-ue as measured by dry weloht was greatest ab these concons

trations of potassimm in the substrate. Aa the plante became older the

response to differences in potassium concentration bectms less promounced
and st sbout the time the fruits wers setting on plants supplied with
LeO=5e0 Me2e/lny there was litile diffevence in the dry weight of the
leaves and stems at the different levels of potassiume. It was found in
Exporiment II, that plants supplied with 0.2Y m.e./L. of potassium failed
to produce flowers, Actually the flowers abscised when app:

mm. in diameter. Plants supplied with 1.25 1.8./Le and LeO meee/Le pro-
duced flowers and set fruits readily, and since the mmber of fruits set
at the high level exceeded the mumber sct at the medium level it is
possitle that an increase in the set of fruits might have been obtained
at gtill highor concentrations of potassimm, In the first experiment,
the greatost set was at the 5,0 mee./L. concentration, and it is reason-
able thai the concentration of potassium required for the greatest set
of fruit would be in the vicindty of L0 £o 5.0 mee./L.

The interesting possibility is scem that the cantaloupe plant must
make a certain amount of leal growth before flowers will be forred, and
that the ssount of growth made is controlled by the existing level of
potassiun in the substrate, Furthermore, there appears to be a defindte
refuirenert for a certaln amount of potassium per unit woight of leaf
tissmue before flowering will ocour, ¥While it was not possible to make
chenical detorminations at various stages of growth it was found that the
legves, at the Linal sampling date, contained 6,76 mg/pn K when supplied
0e25 IeCe/ley 13490 mg/mm K when suwm 1.25 Ma@e/Les B 30.05 mg/egm X
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when supplied L0 meee/Le It would therelore sppsar that the cantaloupe
plant requires a potassiim content of pemething greater than 6,76 mp/om K
before flower bud development will remalt,

b8, the plant response at all stages of development
was grogbesh vhen the concentration of calcium in the subatrate was 10,0
@ 150 me8e/Le The work of Wilkdns (38) has shown that the cantaloupe
plant contaline a high content of caleium, and the resulis reported herein
show that a relatively greabt supply ls essential for optimal growthe In
the first experiment, the dry welght of loaves anxd stems wes grestest at
a caloium concentration of 10,0 me6e/lLey With the exception of the final
smmpling pewicd, when the dry welght was greatest at the low concortrabion
{240 mece/Le) oF calciume It is possible that mince the met of fruits
was heavier at the medium Jevel (10.0 mete/Le) of caloclwn then at the

low level, the Duite may have diminished the amount of calcium ax! other
metabolites available for vegetative growbth at the medium concentration,
whereas at the low concentration there were fewer fruits axi consequently

more calciuwn may have been availsble to the vegetative porbtions, In the
geconxi experiment this reszponse did not ocour, howsver. Orowth in dry
welght and the masher of fruilt set, was greatast vhen the caleium concenw
tration woz 15,0 mete/Le Furthemsore, the dry weight st the final sawmpling
remainad the greatest ab this concentration. Yo explanation of the difw
fervence in responege in the two experinmente is spperent from ecwrdnation
of the data, although differences in asrabion assoclated wiih sise of
sanxd particles mgy have been & contributing factor.
mtly inoreases &s the supply of caleiunm increases,

~iments the dry weight of roots was greatest at the highest
g used, The dry weight of roots which resulted from s cone
contaration of 10,0 me8e/Le ealcium in xperdment I, nay be considered




satisfactory, however, for plant development,

The mumber of frults sei, lilewise, increased with hizher concens
trations of calelum, In the first experiment, there was little difference
in the mumber set at 100 me@e/Ls caleium anxl st 5040 meeefle calciun. In
the second experiment there was again litile difference in the muber of
fruit set at the 5.0 and the 15.0 met./L. concentrations, although the pere
cont soluble solids was greatest at the 5.0 mee./L. lovel. It is possible,
on the basis of these experinents, that the concentration of calcium mosd
deairable for fruit set would be in the range of 5.0 t0 15.0 Re8e/le Addie
tional work would be required to establish a more limited rangs. Should
the set of fruit not be materially influwenced by the calelium consentration
within tho range of 5,0 to 15,0 Be@e/Le, it is readily seen that fairly
heavy applications of lime to the soil would be justified as a source of
calodum, over and above its use as a soll mmendmont.

The respongse to magnesium concentration in these two experiments was
variable, In Ixperiment I there was no difference in dry weight of leavos
or tops at concemtrations of 1.0, 5.0 and 25,0 mee./L. magnosium, Do
1leving that these concentrations mipght bs too highy, the lovels used in

Experiment I7 wore roduced to 0.2, 1.0 and 3.0 m.ee/L. magnesimm, In
this latar exporiment, the dry welghi of the topes was preatest at the
3e0 Be@e/lLe concentration for the first two sampling periods. At the
final sampling, however, there was no difference in the dry welghts ro-
sulting from the tloves magnesium levels, In ths latter eperiment, the
dry weight of roots was likewise greatest at the high level of magnoaium,
The concentration of (.2 1m.0./l. was definitely deficient for growth, and
for frult set and qualitye. The mumber of fruit set and the porcent solue
bla solids was not significantly different ai the concentrations of 1.0
and 3.0 meee/L. It would appear likely, therefore, that under field
corklitions an anmal application of magnesiun shonld be nade 4o insure
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of gvailable magresiua in the soil was throughout the scow
son above the deflcliency level., Provided the supply of magnesium in the
soil is not depleted too rapidly, resuliing in deficiency conditions, an
early spplication made at a falrly hoavy rate should provide ample nage
nesiun in the soil for frult production anxi guality later in the season,
Under the conditions of this experiment, at least, the coneentration

of boron had 1ittle effect on growbth ar on the mumber of frult set, row
vealing the poosibility that the tolerance for this clement may have been

nsinod (22, 23)s It was cbserved that the percent soluble solids
was highest when the baron lovel was ab the 1.42 ppne concentration.
Singe increaning the boron concentrabtion increasod the percent soluble
solids, it ia possibls that the application of boron as a sprgy shortly
after the first fruits are set would inercase the quality of the mwelons
produced on the lighter ¥aryland soils,

The results presented deponstrate that it is easily possible to
introduce an unbalanced condition in the subatrate so that the resultant
growth by the plant »ill be decreased. Yo consistency was observed in
the effects of wost of the various interactions on growth and frulting
of the cantaloupe plant. 7Two of the interactions, however, are of inter-
ests namoly, the X x Ca and the Ca x g affecta,

In a study with peach trees the importance of the ¥ x Ca effects has
previcusly been pointed out by Brown (5), who observed that the effects
of inerceaing calecium from 100 to 1000 pyma. when potassiun was low (U pmm.),
resulted in Increased growth, whereas, increasing calciuvm when potassium
was high (200 ppm.) resulted in decreased growth. The relationships found
with cantaloupe in the present study offer a different aspect in that
when the potassiim concemtration was 1.0 me6./L. and caleims was increased
fran 2.0 0 50.0 meeefLey prowth was preatest at the int
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of calcima (1040 Mece/Le), axxd the mmber of fruit set was greabest at
the two hlgher concentrations of calciume ©n the other hand, when the
potassims concentration was 25,0 meee/L. and the caledum was increased
h increased between the low
ard wedium levels whils the plants were young, but in the later stages of
development the growth decreased with increasing calcium, amd a greabler
fruit set wag observed at the higher calcium lewvels. ¥When the concen
trations of the two rmutriente were decrpased and greater control of thx

from 240 0 5040 me8e/Le the resultant grow

s was seoured, as was done in the second experiment, the effect
of tie intersction ia observed to be a refleclion of peoor growih axl poor
frult set at the deficlency levels, VWhen both alemenis wero at the low
lovol of coneeniration (£, 0«25 C8; le0 me8e/Le), the growth and fruit
set wore very low, and as either olement was inoreased the growth aml
mamber of Drult set increased, axl the greatest pe was obtainad
when both elements wore at the high concentration (X, LeOj Ca, 1540 me@e/Le)e
however, froa increasing the concentration of potassium.

The Ca x i interaction is likowise of inberest. Stier (35) reported
that sewere calciun deficiency gymploms appearcd on the lagves when coale
cium was low andi magnesiux

was hizh, and thel sovere magnesium deficiency
symptons appeared when magnesium was low and calelum highs 1In the first
exparisent described herein, similar relationshipes wore exhibited on the
growth of the tops. Whan the caleiun concontration was 2,0 me€e/Le and
the magnesiuom concentration was incroased from 1.0 40 25,0 me8s/Le a

ased growth resulted. Likewise, with 1.0 m.e./L. magnesima a de-
creased growth resulbed with an increage in the calcium concentration from
220 10 5040 meve/lLe This response is a refloction af the excessive supply
af elther olemont at Lhe high concentration, resulting in a very low
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e of balance, Observation of the low calcium-high magnesiun relatiofie
ship would not be expected under fleld comditions, and observation of the
high calciume-low magnesium relationship would be expected mnly under
abnormal circumstances, The results from the second experiment, when the
high levels were not greatly oxcessive, did not exhibit the same response.
At a concentration of 0.20 1.C./L. megnesiun, the growth in the later
stages of development was less abt & concentration of 15,0 me¢./L. calcium
than at 5.0 me@e/Le calcium; however, it is observed that the mmber of
ruit set was slightly higher al the higher calcium levels,

The results observed in these experiments imlicated that there lg
1ittle associstion between the mmber of frult set and the rmumber of
laterals or the length of lsterals. It has long been the opinion of

growers that to get maxiram yields it is desirable to have several long
laterals on the cantaloupe plants, It is observed Ifrom this work that the
samw factors which contribute to nmaking for a greater number of laterals
and for a pgrsaber length per plant are not alwxys the same factors which
contrilute Lo preater fruit set, Uost cantaloupe varieties are androw-
B, and ordinarily, there will be few, if any, hermsphroditie
WMWM§WW$% It is then seen that without the
development of the lateral stems no hermaphroditic flowers would develop,
and conseguently fow fruits could be set. The contributing effect of an
increasing length cr mumber of laterals appears to be in the increased
dry weight of leaves. It has previcusly been seen that an increasing dry
weight of leaves in the young plants is associated with the mumber of
frults set. There is also an indicatlion that the percent soluble solidas
of the frult iz dependent upon the total lsafl growbth as measured by dry
weight,.

The quegbion of Lhe association of potassium content of the leaves
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yt, soluble solida in the fruit has been previously brought out
by Stark and Cax (33)e The previous work Iindicasted that there was a
siznificant inverse correlation betwsen the potassiun content of the leaves
of mature plamts and the percemt soluble solids, wilkins (38) has indie
cated that the potassium content of the fruit was relatively high, In
the present study, chemical analyses of the frult were not made, but there
is a strong indication thet the potassium may be translocated to the fredit
along with the asrholvdratbf;a. Thus, the potassium content of the leaves
was noroally low when the percent solubls solids was high for any given
main effect except potasainm, The coefficient of correlation whilch shows
the degree of associsziion betweesn the potassium conmbtent and the percert
soluble solids, for all of the treatments on wihich soluble solids detexrw
minations ware made in the second exporimont, 1s+0.3609. Ho determination
of solnble solide was made at the low lovel of potansium (0e25 Me€e/Le),

but when correlation coefficlents are deterninxl sgeparately for each of
the medium potassinm (1.25 mee./Le) and the high potassium (LeO mee./L.)
levels, a differential degree of assoclation is obperwved, For the nedium
pobassiun treatments, the coefficlient of correlation between potassiun
content of tho leaves anxi percent soluble solids is -0,123%, whereas for
the high potassium treatments the cosfficient of correlation is ~0.5307.
Tho coefficients for all treatmsnts and for the high potasasiun tregtments

are signiflecant at the 5% lovel. ¥With the supply of potassium in the sube
gtrate influencing the degree of mmim‘.im botween the potassium content
of the leaves and the percent soluble solids in the frults, it would sppear
that when potasaiun 18 not in optimm supply for vegetative growth, other
factors Inflluence the translocation of the potassiunm and the carbohydrates
o the frult.
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It was obeerved, in the two axperisents described, that the sdneral
composition per unit of leal welight was in a mathematical proportion to

seition of the ninerals supolied in the subotyate. The nitrogen

cordent of the leaves increased in proportion to the logaritimic incrsase

of nitropen in the substrate. The caleion content of the lagves was 1Lilkow
wise ¢ function of the logaritim of the concentration in the substrate.
On the other hand, the potassium, magnesium and boron content in the
lsaves was in direct arithmetic proportion to the concentration of these
elzments in the substrate. The srithmetic proportion of the boron cone
tent of the leaves to the baron concentration in the substrate has prow
viously been observed by Eaton (7).
pablished information is available concverning the mathematical association
boetween the content in the leaves anxd the concentration in the substrale
of minersl elenments other than borone

The coneept is generally held that the results of sand culbure e
trient experiments may not be applied directly to the field, The infore
mation obtained from the experiments degeribed herein, is, however, of
considerable value in determining the direction of future field work with
this crope Any 2 priori statemsnts regmding definitive resulits expected
in fisld experimentation would be hassydous, lowever, it nay be safe to
generalize to the extent that these results wonld indicate that the
nubrient element supply in the soil avallabls to the plant should be
relatively high, particulmely in the emrly stages of growth, The supply
wmmwmmm.wwwmmwm
as the plants bocome older, providing the spply does not diminish to a
daficienoy level, To insure a good yield and a hizh soluble solids conwe
tent, it is indicated that the eupply of potassiun and caloium pust
rezain high throughout the period of growth. ILittle response in growth




to baron level wag observed, but in ormder that the percent of solubie
s0lids myy be cnhanced it is imdieagtad thal a delayed application of
baracie mpterials might vrove proflitables in practice,



SWRARY AT CONGLISIONS

Investigations were undertalken to determine the elfect ol mubtritional
level enx! balance on tho pgrowth and fradbing of candaloupes. Two faciow
rial sxperipente wore condincted in sand culbture, using ithrea leovels each
of four mitrient elements. The mutrient elemenis studied in the two
experinents included nitrogen, potassiuwg, calciun, megnesiun ond boron,

An inkbrod sbrain of cantaloupe was used Lo reduce poasible variabllity,
ard Lhe peod were germinated on peper before loing placed in the sand,

Under the cowditions of {hese experiments, the following conclusions
may be nades

1l The besti growth and Sraiting of cantalowpes ocourred wimn the
concentration of nitrogen in the substirate was 10 Bese/Le

2o larly growih was the prsglest when the concentratlion of potassive
was in the range of Le0 10 5.0 mets/Le The growth at later stages of
development failed to show siygnificanwe between diflerent polassinm levels,
¥lowmmyr production was inhibited whon the concentration was as low as
025 me®e/Le potassiume Fruit set and percent soluble solids was greatest
when the potassiunm lovel was L0 ond 9.0 nee/L.

3. The cantaloupe plant comtalines a high content of calcium, ad the
best growbh of tops andd set of fyult was obbalned st covncenirations of
1060 andi 15.0 me@e/le calcium in the substrate. Root development increased

th incroasing calcium level up $0 She 5060 1.0./1. concentration.

Le & concentration of Ge2 meCe/Le msgnesium was definitely deficiont
for cyowth and for frulit sel and percent solubls solids, The opbinum corw
centraltion of magnesium for early growth appeared to b in bhe vieinity
Of 3e0 DaBe/Le Orowbh during the later stages of development, and fruit
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set anxi quallty was not depenient on megnesiun level as long as the COnNe
centration was l¢0 1.0./Le. or greater. Deficiency conditions were

bared, resulting in poor fruit set and quality, below the 1.0 me@e/Le

Se The effect of boron concentration was primarily on the percent
soluble sclide. The highest soluble solids was obbained at the high
boren concerntration (1.62 prme)s Variations in concentration between
G108 and 1.620 ppmse had no offect on growth or frult set,

Ge The effects of the interactions of the mtrient elaments on
growth and fruiting wore overshadowed by the main effects, particularly
when the singls mutrient elepwnts were not in & concentrstion in excess
of that needed, It was found that it is posaible to develop an unbalanced
corxiition rathor easily by too high & concenmtrabion of either potassiws,
calcium or magnesium,

Te The affects of the ¥ x Ca and the Ca x ¥g interactions are dis-
cussed, hen either potassium or calcium was in the deficlency range,

waz inoreased, When potassium was in oxeess the growth was incrossced as
the ealeiun concortrabion was increased up to 10 meed/l.y and decreased
at stronger concentrations of caledwn, In regad to the Ca x ig interw
action, an cxeessive supply of either caleium or magnesium whon the othey
elerent wno not exeessive resulited in a very low degree of balance,
Be Thers was 1litile associastion in these oxperine

mmber of fyult set and the number or length of lsteralis. Since the
herwepiroditic flowers are borne primarily on the lateral stens, the
occurrance of laterals is important to frult set., However, laterals wore
produced in varying numbers and lengths st all of the nutrient lovels.
The contribubting offect of an increased ramber or length of latorals is




in the increasocd dry weight of leaves, which is associated with the
mumber of frults seb,.

9¢ The potassium conbtent of the leaves was found o be irversely
carrelated with the percent soluble solids of the fruits, when the pobtade
siuvm level in the substrate wus in ample supply.

10. 7The wmine

al composition of the leaves, por unit of weight, in
the case of nilrogen and calelum, increased in proportion to the geometric
increase of nitrogen and calelmnm in the substrate, The potassiun, mage
nesiun ard boron content of the leaves ineressed in divect aritlowtic
proportion to the concentration of these elsments in the substrste,

11, Certain aspects of the pomsible applications to comumercial
practice are discussed,
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APTENDTY TANLID 1. snalysis of Variance on Dry ®eights of Cantaloupe
Leaves and Stems Sampled april 1, 19h2, (Bperiment I).

Source /¥ Variance F /¥ variance r
w(a) 1 0220 1.70 , - A
H(L) 1 1159 EubBws  © <055 Selbw
w{a) 1 <0436 3.25 5. G2
{L) 1 P TaP0uu 2 «0753 5ol
Ca(ﬂ) 1 .(ﬁﬁ? «31 15 !
calb) 1 <0030 T 2 $0h36 325
vgla) i «UG01 s x A ,
TR S
Hia) x ¥ . 3 - : s g
w(b) x w(a) 1 <0096 .72 b -0075 «55
%(b) % z(b) 1 <3172 1.28
?i%a) x Fa#éa% 1 .0%59 i:.;:?%

1#{a) x cafb 1 0559 o258 ™
2(5) x cala) 1 ~0016 12 b +0560 BeD 3w
L“b) X *f’a{u} 1 .3-395 w-&gﬁ“‘f

zﬁféag % ?gggg i .gg%; .323

®ia) » g i, b . - % 7 .
u(b} x vela) 1 0023 .22 4 -0031 +23
BBy = b 1 #0052 39

}’{%ag x Gaga} §: ~000L <01

¥(a) x calu) b «0293 2,19 3
#(b) x cala} 1 o hal5s L -0226 .09
2(b) % na(b) 1 <0009 «C7

ﬁiéag x z::aga} 1 «001L .ig

K{a) x (L) 1 #0062 . _ .
(b} x uglh) i 009k it

{»3§3§ x ;;éag i om o1

ca{a) x gl +00h0 29 :

calb) ® ug(a) 1 «0138 1,03 b -0138 1+03
ca(b) x L) 1 <0361 2469

nows ﬁ .6053 -!-Vg

Columns 5 <0233 1.7h




APPENDIX TALE 2.

Analysis of vVariance on Iry Welghis of Cantaloupe
Leaves aml Stenms Sampled April 10, 1942, (Fzperiment 1)

Source u/F  Varisnce P n/E Variance ¥
M(a) 1 « 965 3400 ) i
ne 1 5,533 8.6 ° 3.2L9 Fe e
¥(h) 1 1406 le23 2 L.277 3ol
cala) 1 1742 Se25% 54 . L&
calb) 1 -549 1.7 2 156 Seli
wg(a) 1 797 2a40 5D .
ug(b 1 507 1.53 2 o52 197
*€§a§ x s‘;gag 1 o158 138
oy x BE(L 1 0{32? <05 Y ol
H(v) x ¥(a) 1 1,508 Lo Shise 4 =519 .56
nfu) x ¥(L) 1 <081 o2
}5£a} x {;agﬂg 1 &‘?21 11@.32%%

#(a) x ca(b 1 2ei433 Ted3® ; ~ P )
ﬁ(h) x {:3{3) 1 086 26 b 21 Gelibun
(b} x calb) i 1.13% 3.42

?é‘gag b4 ﬁggag % .ﬁgg %:3?

(b} x me(a) 1 1.253 3.86 b -599 100
ML) x 1glb) 1 « 062 19

%z(az x cala) 1 .giﬂ 2.%}

€(a) x ca(b) 1 «ClT ol ;
%(b) % cala) 1 3.998 12,0l . 1,26 3.0
k(b)) x Calk) 1 203 5L

SHEC I

¥{a) x ¥g «5ly3 g ‘ . 3
(b)) = ?~§§;€a} 1 «248 o7 L 626 .59
E(b) x ug(h) 1 «258 «70

{”;aga; x .&L,Sag 1 2.028 i.%w«

Caa) x pglb b S 20891 Go F0s 1,55 < S9nst
calb) x xg(a) 1 «Thé 2425 b 1557 i G
oa(b) x ug(b) 1 352 1.59

Rows 5] « 281 ugfs

Colurms 8 1.008 3o Ol




APPEHDIX TAULLE 3.

Analysis of Variance on Doy uWeights of Cantaloupe
leaves and Stems Sampled May 1, 1942, (Experiment 1),

Source nfv Variance ¥ u/F Variance ¥
*E(a 1 1'&67 .ni &1 4 Loy ¥
a(hg 1 W5 522 1341700 13685 e B0
%(a) 1 127 .01 515 Jals
K(b) 1 ~898 .07 2 513 o
8&(&) 1 8?055&% Ha 728 : (2 o B0 b
calb) 1 77.L60 Sa 9l 2 62.507 Ba 33
#g(a) 1 26110 15
s (b3 1 el To 23k 2 34305 25
ﬁ%ag x® iiéa% i 3.6233; .gg
H{a) x n(b 33 «2G A
N(v) x £{a) 1 2121 .01 k 34564 -2
#{b) x B{b) 1 7.508 58
.%ig a; x Ga%?; % Rg.iig loz};

.ﬁ & X {:‘ ] e ; . . A ]
%(b) x ca(ag 1 N6 07 4 1369 -0
(k) » calv 1 1.76k o1k

%sgag X ggézg 33: 1?.?6;.% 1.38

Ni{a) x ¥g #5TE . 3 A ae ‘
¥(b) x igla) 1 2,993 .23 " 8,675 +58
H(b) x ug(b) 1 13.913 1,07

SRR S~ I

ila) x 1 { '~

K(b) x cala) 1 17.328 1.33 b 6.083 -7
E{b) x ca(b) 1 <109 K43

?Eag x zégggk :'i. 1.33;2 .%E}

¥{a) x ¥g 395 30 : 1o O 31
f:(%ﬁ) x up{a) i 7« 500 «58 4 la009 3
K(b) % ug(b) 1 36210 «25
RTINS )

Cala) x Hglb e o e
ca{b) x ug(a) 1 1168 b 30,222 2.32
calb) = =g(b) 1 L8002 j.ms

Rows 8 21.280 1,63

Columns 8 11,531 o B8

irror 32 13.030 32 13.030




APPEIDIY. TABLE La

tnalysis of Variance on Ixy Telghts of Cantaloupe
Leaves and Stems Sanpled June 1.9, 1942, (Experiment I).

107

Source /7 Variance ¥ /v Tariance r
(a) 1 19,4880 1.06 » 50,05 3. b7
H(b) 3 10046308 Seliu 05Th 3hT
(L) 1 25701 1eli2 Bedi92
Q&{a} i 15?.?938 G o ldae ) £ 5 o ST
calb) 1 3.7996 022 e 1992 Lo ST
ipl{a) 1 2547186 l.72 27, 56
He(b) 1 2oz L C Te03k 1.3
(CH .

Hla) x ¥ S0 20 18 ! oSl .
#(k) % K(a) 1 16,5127 «95 ' Teliz b
H(L) x K{b) 1 <0156 ———

%égag X (;:m(;a} % 21).5}1&% 1«3.?

H(a) = ca(b) o BULL «0 . 171 58
#(b) x cala) 1 12,1137 .11 L 10,1143 -
K(B) x ca(b) 1 « 5669 e N

N{a) x l‘g{ag 1 6?.??61 .2%

H{a) = ug(b 1 30 G000 390 .

H(b) x Hg(a) 1 L6690 “ol Y 25,0720  1.h5
(L) = uglo) 1 22.8629 1.h9

¥{a) x cala) 1 %%.&129 2.‘{2}1’

E(a) % ca(b) 1 v T213 o35 :
K(b) x cala) 1 28,5028 1eGh b 26,7757 120
(b)) x calb) 1 1.0000 .

‘i‘§§ag x kg;l(ﬁag 1 ég.gggh l.%

¥{a) x ug(b 31 25 ¢ 5663 - _ o .
K(b) x te(a) 1 1Lolys  .es b 19eS00T a3
L) x ug(n) i 26,1367 1,53

Gag a§ x %gggg ga: B?J;ﬁg 5’253;@

cala) X g ' { 0 OPL - 2 65G0 1ol
ca{b) x ug(a) 1 6. 5611 30 4 ¥ o
ca(b) x ug(l) 1 3640000 2,00

Columns & 31,7129 1.83

Lrror 3 17.3144 32 17.31h




s e,

};\ J4ﬁ%dﬁ i;‘h.—.&&.& }l
Leaves Saapled June 19, 1742,

rais of Varimice on vy

weighte of Cantaloupe
Imperinent Ije

Source oy vVariance ¥ n/F Yariance i3
??(&) i 3701% Le23m > U @ Thise
05 1 1860996 2Lezlwe  ° B0 12eThes
-(‘; T - §§« e T
(2 DM % 2 mas wm
cala) X 30,500 3,48 o 15165 176
Ca(b) 1 633& - i
Eﬁ?(a‘ 3 3&?&5 UI&B ‘6 } 30
;ngbi 1 1.5h1 15 2 2654 30
Hi{a} x %*:Ea% g: .agg w?h
#(a) x X(b (4512 . ; e
H(b) x x(a) 1 12,295 1.h0 4 he876 «35
(L) x n(b) ; | o596 08
%Efa; x Gagg% g. 1‘%15 %2@

H{a) = Ca LY - - .
u(b} x cala) 1 18,229 2.07 b 5.125 8
¥{v) x calb) 1l oSl #06

zi(a; x Mp(a) 1 3.777 o3

n{a) x iuglb) 1 21,032 239 L 74748 nR
H{b) x tgla 1 <000  —— i i
H{b) = ualb) 1 HelT3 TG

?{%ag x {:agia% :‘i 1;.%%? ng

e) x cald oii ¥ o ey
{b) x tala) 1 17,666 2,00 “ 10,356 1.20
#(h) x calb) 1l 3877 oLl

Kga% x %?g % 3.'%;5 .{3%

¥{a) x (b «723 . i !

E{b) x Hg(a) 1 LelioB 51 b 5ebi25 &2
%(b) x mg(b) 1 64697 .76

6&%&% x %Sg%a% % ?-290 h.ﬁgu

cala) x Mg(b 314630 o2 L JE31 :
calb) x }égéa} 1 3.827 ok * U 1.6
ca(d) x ¥g(b) 1 1T.776 202

Rows g 6.568 0?5

Colnmns & 31&-659 105?

rror 32 8.796 32




APPENDIY. TAHLE 6.

Stems Sampled Juns 1-9, 19L2, (omperiment I)e

Y
NGt

Analyais of Veriance on Dry Weights of Cantaloupe

Source n/F  Variance ¥ n/r  vVariance F
n(a 1 122,1,32 Lhe228% . fm acn Ve
;E b% : e jeZ2ux 670858 2o 5k
®{a) 1 0202 «07
£(b) 1 .31 16 z 337 -2
cala) 1 Lg.1:21 174 85 g 2o 25%
calb) 1 1,665 67 2 254643 Tedlns
x@(&} 1 120327 310145* . 3 ' {3
v (b) 1 13.978 hooox 2 12.953 Lo 68w
?3(&) X %‘Z{a) 1 olgg .ﬁg
2(a) x K{b) 1 14265 . o515 .
7(b) % x(a) 1 108 o 1 nd
¥(b) x K(b) 1 199 18
?ﬂfgag x {taég.g i 12.33?‘) l:..3§*

H(a) x Calb, o020 o0 .

#(b) x cala) 1 +011 00k b 3.031 1.10
N(u) x ca(b) 1 L011 00U

%@%ag x sﬁg((ag 1 16:.(}61 5».?

Ma) X s&; b 1 {}?0 '{0@' 3
¥{b) x He(b) 1 Le157 1.50

zﬂzgag x eagg; % g.éﬂé&z} i.;i!

¥(a) x Ca 3. ol ot
z(b) x cala) 1 1.307 A7 b 2eG2k 72
E(b) x salb) 1 «926 33

¥(a) x §§g§a) 1 24512 .9;3.

K(a) x ¥g(b) 1 T4130 2457 . ,

¥(b) x ig(a) 1 1,771 b bels75 1.62
K(b) x uglb) 1l 6eL:88 2e3L

Ga§a§ x z:iggag % '?Eg «01

ca{a) x ig(b 10.43 3.77 : '

ca(b) x ug(b) 1 36230 117

Rowe & 3.901 1-03

Colunms 5 Le50kL 1.453

Error 32 2,769 32 2769




APPEMDIX TARLYE Te

110

Analysis of Varlamnce on Dry “eights of Cantaloupe

Hoots Sampled June 1.9, 19h2, (Fxperiment I).

Source u/r Variance ¥ n/F Variance F
H(a) 1 117.215 1160 | ,
;&b% 1 151.906 18e2tue 2 15ke562 s Tasese
x(a) 1 364001 2.86 - . R
£(b) 1 2072 wm ° 15,037 2.h3
Ca(a) 1 97T 9 0 J0ww 5 55
catb) 3 s 39 2 50,905 LoL5n
M (a) 1 118,222 1l.25k | .38 .
g () 1 32.55L 310 C 75358 Tod e
3‘3(&% % %ggg % ;;;.%% .gl};

#la)y x % ] 75 esls LS5 .
zsfiia} x ¥({a) 1 Li.of2 3.91 4 12.L5 1.20
(b)) x ¥(b) 1 150 =0k

?%"(:ag % ﬁzaga% g‘. 2%626 2.?23

H(a) x ca(b 920 . .8
¥{b) x Cala) 1 5105 49 4 74170 o7
4(b) x Ca(b) 1 023 .002

ﬁ%&% % Bfg;%a% % 33.%& B‘é\?ﬁ

¥{a) x pz(b ™ ™~ ? ol -
n(b) = wgla) 1 67.62L ol B 32b92 3e09%
H{b) x ug(d) i 29,112 277

iy 1oAR 3

e x {3@ ; . . <B4 . i
K(b) x Cala) 1 68.960 oo B 25.586 2Ll
(b} x cald®) 1 15.855 1.51

K%a) x z&gggg % 1%.%5? l.gg

E(a) x ¥g(b - ob . .
K(b} x ve(a) 1 Le2L0 . b 7.829 [
£(b) x uz(v) 1 h.733 A5

Ca%a% x zg%ag i 222-1}:% 2&%%‘

cal{a) x ygl(db , ol . 3 1 ,
cal(b) x ¥g(a) 1 2,620 «25 L 8.151 b0
ca(b) x ug(b) 1 32356 «J3

Columns 8 2he3k5 2.32%

irror 32 10.505 32

10.506




APPEHDIX TAHLE U

of Cantaloupe Plants, June 1, 1542, (Fxperiment I).

inalysis of Variance on Length of iain Stens

Source n/¥ Variance F n/r ‘#arim ¥
1(a) 1 733.3% 298 > 1 . 5.0
(o) 1 1846.97  TeBowe 2 129036 5.2l
x(a) 1 1176,00  Le78s . .0
%(b) 1 309473 1.26 2 2,87 3.02
Cala) 1 B8e17 36 2 312,68 1,27
Ca(b) i 537.19 2418
¥g(a) 1 733635 2498 403 oL
¥ (b) 1 WT3.80  1.92 2 603.50 2.5
ARl e® Tm
¥in) = K{b 379 .ké of 26
ﬁ{hg x t{a) 1 114,08 b . 7262 29
w(b) = K(b) 1 1)2,60 ol
?fgag x Caggg i lglg.l:;l; .gg
¥{a) X Ca d o. » , v <
W(b) x ca(a) 1 12,03 .05 © 12691 .52
#(b} x ca(b) 1 316.05 1.28
wosme 1 EE .3
¥{a) x ﬁb b k lq' d
#{b) x ug(a) 1 26401 »11 b kb2 k6
#(b}) x ¥g(b) 1 52 e
Kglg x (:a%a% % + 00 ----;:

“la) =z calb 300 2 y 2
x(b) = Ca{a; 1 9e53 Ko b 39.83 -16
K{h) x ca(b] 1 ibeHE 56

K(ag x g{a) 1 {312.‘?).‘83 <05

£(a) x vg(b) 1 5904 24 , -y

£(b) = &é’;mg 1 Wl e L 25128 102
Gagag x %%ag 1 121;.52 51

Cala} x M b 1 T20e7T 2e9 ; 1A Ol =Y
calt) x ¥o(a) 1 22,23 <09 L 2185 <06
calb) x (b)) 1 07 e

Rows & 15776 «08

Lrror 32 2L6e20 32 246,20




AP TANLE 9. Ssnalysis of Yariance on Length of lsbersl loms
of f;mmlgu;ﬁ Plants, June 1, 192, (Gxperiment I).

Source | o/t Variance ¥ /¥ Variance ¥
Hla) 1 12573.6 Lo 30 o .
n(u) 1 37538.0  13.08%% 2 25055.8 Bo 73
K{a) : § 131043 b : , K
K(b) 1 i38s.6 182 2 2033.0 97
cala) 1 SL9T75.5 1941004 - e A
calt) 1 17h0.5 o51 « 2835845 ot
Az 3 1 bt »6 . .

e (o) 1 36 me ° 158948 59
E‘igag x Ei%ag g: L‘11.'?‘7..8 e

¥{a) = ¥(b ; 96103 1'73 \. 1 e
®{b) = ¥{a) 1 GBB0.0 240 b 3137.0 109
N(b) x X(b) 1. 529760 o138

ﬁiéag x ﬂa§a§ 1 1%{%0.0 -?3

#{a) x calb 1 281.3 5 37925 ‘
¥(b) x Cala) 1 138 Llgow O 31925 .32
B(b) = Cab) 1 71 ———

ﬁ?a? x Egia) i 207063 .?§

v{a) x ¥g(b) 1753.1 o Toble s y
(b)) x Hgla) 1 16 B . > «30
H{b) = Ng(h) 1 3L2,3 12

E&{f&) x Sagag 1 i&é'g 99

K{z) % calb i 1l 1.19 1628,
E{d) x ca(a) 1 2645 N L 1628.7 ol
E{b) = Ca(b) 1 3 e

Kéa} x %ﬁ@g(a} 1 29§é ol 1.03

E{a) = ¥z(b) k3 39361 137 L 320E Lel2
r{e) = pgla) 1 1253,9 il 2023

#(b) x g(b) 1 156944 1.63

f'.aé a) X Uz %&) i 102h.0 .?jé

tala) x zg(b) 1 10130.7 53

ca(b} = mz(a) 1 20Li5.L J.?l b 3382.0 1.18
calb) x ug(b) 1 32keC 11

Pews ] 93-907 -32

Error 32 208686.8 32 286 &




APPINDIY TAMLE 10. Analysis of varisnce on Humber of Lateral Stems
of ,.gmx&altmpe Plants, June 1, 1942, (Fxperiment I).

Source n/r variance 7 n/r Variance ¥
N{a) 1 33,1149 BoliC . o
(o 1 754371 10.93se  ° Sl 13407ex
¥ a.) 1 03?5 0639 ;'
?:Eb) 1 LieOLl 1.01 2 20195 +25
ca(a) 1 8046567 2042651 i . .
calb) 1 9389 2436 2 1:5.028 1le 3k
Hg(a) 1 Lehils 1.12 . .57
B(b) 1 ey T03 2 2.287 57
Héag x Kgag i .{328 .(;‘é
H(a) x ¥{b «593 .

(b)) x ®{a) 1 1L.083 3.54 b 3926 -7
H{t) x £{b) 1 1.000 25

ﬁg&% x f:a{{f&g i. 5.%0 l:‘i%

H(a) x calb e 113 2 JOTS o
H(b) = cala) 1 17.521 Lhelid 4 6,079 153
F(b) x calv) b «&L0 «21

:igag x i‘té;g;;éag % 5.2’:&) l.l;g

w(a) x Mp(b #8335 '

U(b) = yp(a) 1 «056 ol b 20185 *35
ﬁ(b) X %r;;;(a)} 1 2,007 050

Kga‘g x {}aéag i. i..é.&?h o;‘?g

®{a) = calb #5048 R

¥(b) x cala) 1 .521 .13 b -863 -29
#{b) x calb) 1 069 » 02

SOEE OIS R

¥{a) x uglb o 150 : , :
() x 1ela) 1 6.295 1.58 L 9163 2438
%{b) x ug(b) 1 10,026 2.52

Ca((:ag x zsggag %: %‘7.?}% g.}gg

Ca(a) x ¥g(b De Se Db e
Calt) x ! O 13 03 b 15.01 3.7
ca(b) x 12(b i 75653 1.50

H X ¥x0Ca L 130!‘8{3 3035 L 130&80 335w
XXX Mg L L4960 1.25 h L.960 1.25
H X Cax ¥g L 4.32@ 1leU9 HY Le320 1.G9
¥ x Cax Mg L £4633 2017 I £.633 2.17
Rows 8 1.69L ohi3

Colums 8 5.5&3 1039

Error 16 3581 15 3.581




APPRIDIY TASLE lle Analysis of Variance on Humber of irulis
S5et on Cantaloupe Plants, {(Experiment I).

Source nly Variance ¥ u/fv Variance ¥
?%(a) i éial?ﬁ {32.3?‘%5“ v o1l oliCurs
%(5) 1 ~0%6 2 2 liell3 I liCurs
® a) i «01% - 5 ": .
xéb) 1 2,722 20.78se  ° 1.3 10eliPers
ca(a) 1 16,667 327423 " VY2 )
calb) 1 3.556 27.158e 2 10.112 (Tod s
we{a) 1 <019 15 o an
1 (b) 1 1,389 10,6008 2 - 70k Se37s
ﬁ%ag x if:iggg _‘3{ l.égé m.g?w
Hig} X ¥ . ol e
H(b) x E(a) 1 1.565 1Wo9%aw B - 759 5o 19w
H{b) % K{b) 1 «028 «21
ﬁga.% x Qagag % %.?’?8 13.22?

H(a) x ca(b *333 10 164 -
(b} x Ca(a) 1 1.333 10018ws B L1l Boliuw
8(b) x Calb) 1 <00 ————

ﬁéa) X ’i“g%&% 1 103?1 1‘;.3%&

rw{a) x Mg 1 o 750 e T3 ART ¢
%(b) x ug(a) 1 JLE) 37 b «6is8 Le95e
¥(b) x usld) 3 - 025 221

E{ga‘jl x {:a%ag % ~(28 .2%

¥{a) z calb 009 o0

E{b) = ca(b) 1 =250 1.91

ﬂ%ag x ?5%:2%&; i. »028 .2:;;;

E{a) x Ha(b <09 )

k(b)) % Hgla) 1 L5k 3eL7 b -129 79
K(b) X fé{};(b) i 026 28

Cagag x i&g%ag :}i 1.000 g.gg»

Cafla) x (b «333 - . 4
ca(d) x uz(a) 1 “593 b5 L L& 357
Ca{b} x ¥p(b) 1l 300 -

Hx¥xCa Iy 592 LeS22 L 592 Le52s
Hx Kx U }.1 0676 .gs h ,ﬂ?{} 05&
¥ x Ca X ¥g L 370 2,82 L « 370 2,62
¥ x Cax ¥g }4 -th 2&‘53 h 031&{3 2.&3
tolumns 8 «333 254

irror 15 «131 15 131




APPEMDIY TADLY 12,

Analygis of Variance on ¥ltropen Content of the
Leaves of Cantaloupe Plants Sampled June 1~9, 1942, (Sxperiment X}.

118

sSource 19743 Variance F 13743 variance 3
7(a) 1 5600.09 3The Lsmss ‘. 36575
H(b) 1 363 2 25&}0053 li}ﬁ STew
E!r:( 3), 1 1&8-‘}5 3059 - Oe :
z(®) 1 197.65 e 75w 2 122,55 Fedlnn
cal{a) 1 1372.29 102,03, T,
(b} 1 27.32 2.0, ° 2.5 leCSe
ﬁia% X ?’Sﬂ; g: ?;i.ho g.oi“g
H(a) x (b Hie 99 TR e _ - &0
M{B) x ¥(a) 1 101069 Tegox B L8.5L 3e52x
(b)) x x(b) 1l 3,06 23
ﬁ%ag x i‘:aégf}) i 7?{.2}:2 5.?

H{a) x Ca ol . % .5 f'-f
u(b) x cala) 1 269,52 204 1an b 89455 DelFut
w(b) = cald) 1 13.19 <98

E%%a% x pﬁ;’%&% 1 165.;?2. 1’2.32&%

Mla} g fd 1 Telil OE;

5(b) x Msla) 1 3.52 26 b 50.0L 3e734
¥(b) x ¥z(b) 1 23.L9 1.75

K%a} x f;‘agag i .gj c—--—-gl

Ka) = calb 27459 2e 1 1 4
K(b) x Cala) 1 26491 2,01 793 Lo3h
¥(b) x calb) 1 15.17 1,13

kK(a) x ugla) 1 37417 2.77

¥la) = #e{b) 1 1,37 «10 I 16,21 1e21
£(b) x vgla) i 19422 143

(b)) x i(b) 1 709 «53

Ca%a} = Hg(a) 1 89u1:6 6 e Ot

Ca{a) x Hg(b) b 2093 22 —
ca(b) x #(a) 1 16,33 61 b 37493 20030
ca(b) = ¥g(b) 1 11,01 .82

Rows 4 l&“}{} 1023




APPENDIX TADLE 13.

ool
s}
&

Analysis of Variance on Fotassiur Content of the
leaves of Cantaloupe Plants Sampled June 1-9, 1942, (ixperiment I)e

Source u/fF Variance F s Variance F
H(a) 1 L7k 57 s o
H(b) 1 477403 9.22u0  © 255469 hoSli
E(a) 1 23693.61  L57.05ux 18,2 ‘1o
Re) I A oo 2 13518.21  261.22==
Ca{a) 1 7399.0& 1142.98% : o B¢ .
ca(b) 1 2.63 . 2 3700486  TLeSlax
iz&é‘;(&) 1 25?29‘{30 j«&go?}eﬁ*ﬁ' r o ;
e (5 1 o PE 2 1317.8h 2547w
N{a) x ¥(a) 1 65410 l.gé
H(a) x 5(b) 1l 27«37 53 2 .
(b)) x x{a) 1 108,16 2.10 4 50,56 4
H(b) x £(b) 1 2497 05
¥(b) x Ca(a) 1 230,13 LeliBe L 123.75 2420
®(k) = ﬁa{ﬁ‘} 1 bt ohds
ﬁgag X iﬁg%gg i 2&;.29 is'gm
}; a z E%"_ F e ) - -
n(b) x ¥g(a) 1 03— B e
#{b) x wg(b) 1l 61,58 1.19
;%:Eag x Gagag i. 25;?.9‘5 }39.(3?4\
K{a) x Ca(b DGO 3 LT y
£{b) x cala) 1 18,06 317 4 652,18 13¢18as
(k) x ca(b) b Fe B 19
?{Eag x Egég% % fﬁg:gl }.1.3}22%%
E(a) x ¥g 3 .
K(b) x kg(a) 1 B1.89 a1 b 17323 3.3%
E(b) x ¥g(b) 1l L34y <34
i:a%ag x %ﬁ;égg ?31: gga.;?}g 3#"33
cala) x Hz( 2724 Se2Tw v , '
ca(b) x Hg(a) 1 59.19 Lo, b 10976 2.12
ca(b) x ¥g(b) 1 51.0h « 59
Howe 8 360(33 «TO
Columns & 17.588 35
“rror 30 5175 30 5175
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APPTRITY TAME e Anslysis of variance on Caloiux fontent of the

leaves of Cantaloupe Plants Sarpled Jhune 1-9, 1942, (Txperiment T).
Smme u/F variance ¥ /¥ variance 13
ﬂ(a) 1 505.1 1300?
"{b) 1 2L4.5 1.97 2 3Th.B .02
z{a) 1 L9799 Li0e 1Guese : g ‘
£(b) 1 1288.8  10.lwe 2 WL 25.12e
ca{a) 1 56806349 L6750 4 YT : s
ca(b) 1 BTkt o TO z 25075.7 23ke 20m
¥g{a) 1l 138440 11,1l .
b (2) 1 132,0 106 2 75840 Oo 1082
ﬁ%ng x Kggg % gﬁ.ﬁ .%
H{a) = K 221149 1,81 !
N(b) x X(ad 1 21.6 17 b 130.0 305
¥{b) x ¥(b) 1 20646 1.66
feéag x {:aég.g 1 208k Te312
H{a) x Ca 1 100 <01 " \
4(b) = cala) 1 Lise3 «37 b 238.9 1.2
3{(1—;) X ﬁa{b) l .l s
H(a) X E"‘ % l 22.,2 -lﬁ
H(a) x L‘ﬁfb 1 L.l «33 L 58,3 o7
#(b) x vgla) 1 9649 80
(L) x ug(b) 1 706 57
Kgag x uaggg i 3LLeO 2.77
¥la) x Ca 3 e 1324 3o hi6s
gz 1 ek B
Kla) x ¥g( ol . , e
k(b) x i(a) 1 81323 bugge O 3113 #e52
(b)) x Hg(b) 1 6e0 <05
anzEn 1 %2 2
Calp) x g ) :)2. P , p
ca(b) x ug(a) 1 12.6 0 B 27.5 -22
Ca(b) x ug(b) i 5 I
Rows 8 2.6 1.15
Colucnsg & 56'7 oké




APPEYDIY TADLE 15.

Analysis of Variance on Fagnesium Content of the

Leaves of Canteloupe Plants Sampled June I=G, 1942, {(lxporiment I).

source /T Tarisnce /e vardiance P
H(a) i 22457 Le7le ) P
NS 1 4 5 2 12449 2461
K(&) 1 2{)305? .G}ﬁ-ﬁ- 3.21 ) .a
%(b) 1 2.8 - 133 2Tel 1
ca(a) 1 Shl.d2  112.9Ts g ¢ foasn
Calb) 1 B5. 62 1600 - 313.L7 Delin
wg(a) 1 3§53..é5 Th1e580% 19 R
1 (b) 1 271,090 37e3051 2 1513436 399 eliomu
%ﬂéa) * E;iéag 1 3e9E .ﬁé
#wla) x X(b) 1 23 + : 4
2(b) x K(a) 1 6a1l; 128 ¥ 18406 3.7t
:E(b) o E;(b) L élo&& 12.?:22?1;

!vzgag x t;:a(a% % 39.1? ,ﬁ.gg.@

y{a) x cab 12.1 2e epe
5(b) = cala) 1 1202 B 13.25 271
(k) x ca(d) 1 9el17 1.91

R(ag x g&g(ag 1 ﬁg.g?j. e 53¢

u(a) x ug(b 1 . 1.3? 1 27,2 ;691
H(b) x us(a) 1 «17 o0 4 27.26 2
H(b) x uz(b) 1 32.71 5830

Kg a) x &}ag a% 1 3.1?.225 2L 2T

¥{a) = ca(b i 2 1.10 £ gt
K{b) x ca{a) 1 Ol oL L 3Lei5 Ge53mn
(b)Y x Cca(b) 1 3.6% 75

K{a) x up b 52 ™ . Py
g{b) x ¥z{a) 1 2eh9 52 b 22,70 e Tha
¥{b) x vg(b) L «73 15

R -

ca(a) x ¥g 't ¥ ‘ A5
calb) x ¥z(b) 1 11,52 241

HxKxcCa L Wbl 2439 L kb B IY 2439
¥ x Ca x ¥p 15 10011«% 2412 h 10;1!5 2612
K X Ca X g L fe53 1.78 L 8e53 1.78
Rosrg & 143 22

Columns 8 5e55 1.16




APPENDIN TASLE 15,

Analysis of Variance on Phosphorus Content of the
Leaves of Cantaloupe Plante Sampled June 1-9, 1942, (Experimsnt I).

Source D/F  Variance ¥ /¥ Variance F
W(a) 1 175.50 324 8Tw# 12 234178
%(b) 1 71.93 13T 3.72 3el7ws
E(a) 1 676628 1254 Sl _ 3£ 53498
x(b) 1 7.04 132 2 31,66 8365wt
cala) 1 2.5hL okl ,
calt) 1 L.72 88 2 3463 -68
Mg(a) 1 16492 3.17 R,

Ko (b Y ‘o3 o1 2 18 1.59
?3(3) x K(a) 1 92‘03 16'géﬁ'ﬁ‘

H(a) x £(b) 1 3093 167 . 08
u(b) x Kla) 1 .01 ok 27.11 50w
#(k) x #(b) 1 Seli7 177

E%ag x ﬁagag ;I: .1§ «03

¥iag) x calt .0 .0}. -
n(b) x Ea(&) 1 «20 <Ok i 75 +14
®{b) x Calb) 1 2.5h i

I%Eag x 3«%%&% i 3%.1;& 5.2?

u{a) x ¥g(b 20 . ,
n(b) x aff(a) 1 Le51 8L b 9467 1.8
H(b) x Pif’(b) b % 155 «10

Kga; x Ca(a) 1 oL mhé

E{a) x Ca(b) 1 Te79 1. . o
7{x) = ca(a) 1 11,08 2.07 b o9k 73
Wise 1 o=z

¥X{a) x g . . 5 £y -
¥(b) x uz(a) 1 3.57 e B 1iet9 Sed?
k(b)Y = wz(b) 1 15 08

33%&% x §5§§§a% i 30.2‘;{ 50'{?%

cala) % Mglb ° ™

ca(b) x wg(a) 1 3.16 %o b 9437 .75
ca(b) x kg(b) 1 323 50

HxXx X x Ca ’4 50% 1009 h bogh 1.@
Hx X x Mg L 6408 3-01}1 L 6.08 1ol
HxCa X ¥ h 505? 1.06 L 5067 1.06
XK x Ca x Mg k 11,29 2,11 L 11.29 2411
Hovws 8 &o% 3..%

caluwmse g }4069 o%g

e v



APPENMDIX TABLE 17.

Analysis of Variance on Boron Content of the
Leaves of Cantaloupe Plants Sampled June 19, 1942, (Experiment I).

20

Variance

Souree D/F » I}/F Variance ¥
u{a) 1 182383 2698 o 4 13,20
1{b) 1 519 «0U 71k3 3o 2bnee
¥(a) i 2078 « 30 2 a5 A :
(L) 1 L8707 Y 293 3e0p
ﬂa(a) 1 9923 1-2.!34 : FE)
calv) 1 14,751, T 12339 172
He{a) 1 320k o7 ‘
ug(b) 1 L1397 o5l 2 3601 .55
%é’ag X Kéa% 1 &?2%:& 2e51
%{a) x K(b 1 10 <UL 2R .
H(b) x Kia) 1 157 .1 i auz 93
H(b) x K(u) 1 1666 1.11
H’i{ja’g x Caéag 1 129 <11
i{a) x ca(b 1 2523 37 ‘

u{b) x cala) 1 2 S b 224 »33
¥(b) x ca(b) 1 5709 o83

s«r{ag X %%g% :’*i :{703? z.ls‘;{

w{a) x g ' 3 o

%»ng) % ;ﬁgﬂa} 1 3558 52 b 621k -70
g{b) x uglo) 1 L232 o5l

‘z{féa) *® {ta.‘(ia} 1 *5&15 o 73

K(a) x Ca(b) i 2

K(b) x rala) 1 1602 .57 4 L36h 63
(b} x calb) 3 3810 55

x{a) x %ﬁgga) 1 7168 1.0L

Z(a) x pg(b) 1 29 — L OL o
(b} x Hgla) 1 2Lk o356 4 2kos 36
(b} x 1m(b) 1 297 .0l

fjagag x %éai 1 iwﬁ*%g ing

Cala) x ¥g(b 1 285, . L 1238 oit7
ca(b) x zgla) 1 1,59 21 323

ca(b) x zg(b) 1 2h e

fown & K120 oGO

Colusms & LoS1 o5

¥rror 29 688Y 29 688l




APPRNDIX TABLE 18. Analysis of Variance on Dry Weighta of
Cantaloupe Isaves and Stems Sampled June 7, 1947, (Experdiment II).

Source 1743 Sum Squares Variance F
Nagnesiun 2 19165 09563 16l
Boron 2 oW? » : 6’4 o 30
¥Ex Ca L «33966 <0BL92 1}, 59
L x ¥z h <0926k «0231L BAQUW
Ex 3B L «0L835% «01209 2.08
ta x Mg I .638‘?9 O0FT0 3..6?
%fg A i& v{}uiu(d tﬁm 10?3.
Rows & « 10943 »01368 2.35
Colwrms 6‘ .@&d ‘GIEBO 2.11
Lrroy 32 18632 - 00582
Total 80 2.1958




APPENDIX PABLE 19. Analysis of Varisnce on Dry wWeights of
Cantaloupe Leaves Smapled June 30, 15L7, (ixperiment IT).

SOUXGD o/F Sum Squares variance F
Caleium 2 27.L29 13.715 LEe12sx%
Hagnesiuma 2 28.820 15.410 684 Ll
Soron 2 l.628 oLl 321
K x Ca L «9L2 236 «83
Ex g L 24710 o678 2,38
XX 3 L 1.590 «397 1.39
ca x g L 84934 2,234 Y
Cax B L 200 050 18
Hows & 3493 QL%.B? 1,53
Columne & La698 «537 2.06
Error 32 D120 « 285
Tatal &0 133.9L4




APPENDIX TABLE 20,

Analysis of Variance on Iry Weights of

Cantaloupe Leaves Sampled September 1-10, 1947, (Experiment II).

i23

Source n/¥ Sum Squares Yariance F
Calelium 2 1%5.22 Shee6l 156 58a
¥agnesium 2 202.21 101l.11 2.96
Buron 2 21.22 10.61 31
K x Ca L LbLe89 121.17 355w
¥ x ¥g L 9737 213\-323 «71
Ex 5B I 173,56 Li3.39 1.27
Ca x g L 103.82 25496 76
Cax B L 135.78 33.95 59
Rows 8 z%th? 36031 1.06
Colwmns 8 L7641 59,55 1.7h
Error 32 1093.0L 3Ll
Total 80 L273.58




APPHIINIX TADLE 2i. Analysis of Variance on Dry welights of
Cantaloupe stems Sampled June 30, 1947, (Bxperiment IX)e

Source /¥ Sum Squares Yariance F
Potassiun 2 23.32% 11.663 §2, 720
Caleium 2 11..010 5505 394 0L
Soron 2 «9L7 LTh 3e36m
X x Ca L 1.370 «3h3 2.13
¥ X ug I 2,972 o?hB Se2Tun
% x B L 1.080 <270 1.91
Cax 3 L 257 <06l 15
g X B L «560 140 99
Rows 8 1.113 «13% 79
Lrror 32 Lei99 <1l
Total 80 &9eT21




Analysis of Variance on Dry Wweights of
cantaloupe Stoms Sampled September l=10, 1947, (Experiment YI).

Sowree ol Sunm Squares Variance by
Potassiun 2 33495 15496 oGl
Calciuwa 2 19}--2& 950 02 3 oh-b‘&
Magnagiom 2 Ll 39 224310 79
Boyon e 26428 13-:5-’4 -347
Ex Ca 2& 25’2.82 65.?1 2.311
E X g h 80 Q’A 2062 72
Ex3 h 111.06 2Te ?? 59
Ca X g L 30403 951 «3h
Cax B b 38461 965 o3l
Mg X B L 106.1k 26454 95
Total 30 2332.L0

125



APPENDIX TABLE 23.

Analysis of Variance on Dry Weights of

Cantaloupe Roots Sampled September 1-10, 1947, (Experiment I1)e

Source n/y Sum Squares Variance F
Potassiun 2 1553 TeTT Je 350
Calecium 2 29620 1L.50 154 700
Horon 2 3eh2 1. 71 1.8
X x Ca L 20,28 Se0 SeliSws
K x Mg L £.63 215 2.32
£ x B L 12,99 3425 3.hoe
ca x ¥g L 13,07 3427 3525
Ca x B h 2025 -56 069
X Mg x 38 L 1775 helili Yo TTeen
Rowsg 8 1&059 .56 060
Columns 8 10011 1.26 1.35
Exrror 28 26,08 «23
Total 60 214,69




127

APPENDIX TARLE 2L. Analysis of Variance on lLength of dain
Stenn of Cantaloupe Plants, Septesber 1-10, 19L7, (Experiment II).

Source DY Sum Squares ~ Variance B 3
Potassium 2 17829 8915 1.36
caleiun 2 5592 27956 #h3
Hagnesiun 2 ghhh2 h7221 Te22ur
Horon 2 20825 1013 1.59
KX Ca L 92658 23165 3eblen
E X ¥ i 72363 18096 24T
ca x g L 38949 9137 1.L9
Cax B L 5M:i0 1288 «20
¥g x B b 55791 13948 2,13
Rows B L2362 5295 21
Colwms 8 L0077 6138 o9
Error 32 209141 6536
Total &0

75680k




APPENDIX TABLE 25.

Analysis of Variance on length of Lateral

Stens of Cantaloupe Planmts, September 1-10, 19L7, (Experiment II1Y.

126

Source n/fy "%’z.::z Squares variance ¥
Potassiun 2 2103663 1091632 1GCe22un
Calciwa 2 752096 396058 3o Tlse
¥agnesim 2 246231 123116 l.15
Baron 2 174759 E7360 2
?x x Ca L 957255 239314 2.2h

X ¥g L 103159 120790 l.13
?§ x B L 386816 9670k 91
Ca x Mg L 61390 15348 1L
Ca x B L 163090 LO773 30
g x B L LEshog 113852 1.07
Rows 8 1319567 14L9L6 1.54
Ccolusms 8 F150LY, 11381 1.07
Error 32 3L1T7T7Th1 16664,

Total 80 11556220




APPERI IX TABLE 26, snalysis of Variance on Number of Lateral
Stems of Cantaloupe Plants, September 1=-10, 1947, (Experiment II).

Source n/r Sum Squares | Tariance ¥
Potassium 2 1024389 201.195 Ll.39s
Caleliun Z 3446567 17.33L 34570
Magnesiun 2 LeH67 2,334 8
Boron 2 22,167 11,08k 2428
¥ x Ca b 614222 15,306 3.15%
Ex Y }-i hﬁ.222 12.056 201&6
Ca x g L Le567 1167 24
Ca x B L 23,012 BeT53 1.18
%ég x5 1& 18 ol T?} 1;.559 ™ 5;24
Rows 8 Llie500 Se563 1.1k
Error 32 155,546 L.B61
Total 80 9024500




APPEMDTY TABLE 27. snalysis of variance on Humber of rrmudlns
Seb on Cantaloupes Plants, (Experimant IT).

Source o/F Sum Squares Variance F
Potasasiuwm 2 30, 5143 15.272 3. 6%
Calelium 2 lﬁéﬂl 0%2? 5.0?*
¥agnesium 2 168110 Teli20 LhSe520s
Boron 2 .925 om -

E X s h o 790 -198 1.21
K X ¥g L 10,716 2,679 16 ilews
Ex 38 L 1.531 «383 2.35
Ca x Mg L 15k «12L <76
Ca x B h 1;.@9 032? 2,01
Mg x B L 1457 «364L 2.23
Columns 8 2,543 <318 1.95
Lrror 32 56210 163

Total 860 73.210




APPENDYE TARLE 20.

Sampled September 1-10, 15L7, (EZxperiment II).

Analysnis of vVeriance on the Potassium
Contant of the leaves of Cantaloupe Plants

Sum Squares

Source n/y Yarisnce ¥
Potassiwe 2 T607.73 38h3.67 12041524
Calociun 2 3h9.561 17h.81 SeliOmn
¥ X ¥g L 950613 237453 Toli Joest
Ex B L 30136 T2 23
Cax 3 L 13,1k LeSh o1l
Columns g8 276,12 31-#0 77 1.09
Error 31 99146k 31.99
Total 79 W27he92

31



APPENDIX TABLE 29. Anglysis of Voriasnce on the Calelum Content
of the Leaves of Cantaloupe Plants
Sampled September 1-10, 15L7, (Experiment II).

Source n/r sSum Squares Yariance F
Potassian 2 MS o0 522. S 15.%*%
Yagnosium 2 1L87.7 Th3.9 -3 T 1} P
Boron 2 56,1 28,1 81
XX Ca i‘- 1361.1 hsﬁt 3 12 09%’5‘%
ix 154 h 28?.3 71:8 2‘9?
ca x 4 h 1366.,0 341.5 G o Slprse
Cax 3 L 106.7 26,7 77
Rows & hm.? 50:0 1. ’-ilé
Error 31 1075.6 3he7
Total 79 786189




AFPENDIX TABLE 30
Cantent of the leaves of Cantaloupe Plants
Sampled September 1-10, 1947, (Experiment IXI)e

Analyszis of Varisnce on the Wagnosiwe

133

Source n/fr Sum Squares Variance 4
Potassimm 2 3Tl 36.87 5 o 50
Caleoivm 2 1014 TQ. 07 J0.CLev
¥agnesimm 2 3726431 1363.16 287+52%%
Boron 2 17.98 8.99 139
ExCa L ke 9k 3642L 5-59"?‘?’
Kxlg L 52455 13,34 2403
Ex 3 L 20.21 .05 o7l
Ca x ¥ L 117,57 28482 LoliOnw
caxn h 15,84 Lol ol
ez x B L 190% l%a?? .?h
howe 8 ii?oﬁlt Se 08 «91
columne 8 6788 Eali9 132
Error 3 20095 6e1:8
Tﬂ’tﬂl ?9 l&*ﬁ&go@l




APPENDIY TASLE 31. Analysis of variance on the Doron Content
of the Leaves of Cantaloupe Flanis

Sampled September 1-10, 1947, (Experiment II).

Source n/r Sum Squares Variance F
Potassium 2 L3310, 21552 Ge33ue
Caleciwm 2 33688 1694%L Le9Te
Yagnesium 2 14835 8h1s 247
Horon 2 193k5k0 967270 283490
Ex Ca L 16545 L4136 1.21
K x Y¥g L 12899 3225 95
¥Xx B L T3L7T 18369 S5e39%%
Ca X ¥g L 6945 1736 51
cax 3 k 38852 9713 2.85s
Mz x B L 126hL2hL ‘ P2l
Rowrs 8 17699 2212 o5
Columns 8 34087 L258 1.25
Zrror 30 102221 3L07
Tatal 78 2157496




APPENDYIY TABLE 32, Analysis of vVarisnce on the Nitrogen
Conmtent of the lLeaves of Cantaloups Plants
Sampled September 1-10, 1947, (BExperiment I1I).

Sonrce /F Sum Squares Variance F
2 L09.98 20L.99 38,0204
2 173,96 86,99 16185
2 332,14 166407 315
2 17.80 .90 1.6
¥ x Ca L 1he18 36,04 He83uu
K x Mg L 27440 68.60 12,9%u
KxB L 32,18 84,05 1.52
Ca x ig L 121.30 30.33 5o Thus
Cax R L 5l.T1 12.93 244
¥g 2 B L %Q@ 6,02 le
Rows g 36.03 Lie50 .85
Colams g 99.35 11,29 2.1h
Error 30 156642 528

g
E
3
5
&
&




APPEIDIX TARLE 33. Analysis of variance on the Phosphorus
Content of the Leaves of Cantaloupe Flants
Sampled September 1-10, 1947, (Experiment IT).

Source 1372 4 Sun Squaves Variance ¥
Mms:&m 2 9.0560 Le5200 Th o Bl
ﬁmsﬁam 2 3.7866 1.%933 3120
Boron 2 08%3 tm « 70
¥ x Ca 13 L3588 1.0897 10,02
¥ x Yz L Leo72h 1.2!331 20455u%
Ex B L «3359 '3 Ne) 139
Ca x ¥g I 2eL610 5153 L1 e
Cax B b 035?3 «0993 1.6h
Her X B !3 03556 009?? 1. 61
K x Ca X Ng L 52275 1.3069 214 60u
Bows g 1.2160 .152(3 25k
columns 8 1.2340 #1543 2455

Total 79 35,9053
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