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mi Important truck crop in  Maryland, b etng g; 

on lig h t  sandy lomna and Xmmp sands* In th is  region

in  organic matter*

In the cantaloup© producing areas la  to  p lant 

tha seed in  f iv e — or stjo-foot w ith a ©©©dor which p laces 7G0 to  1000 

pounds of a i#**&»22 or Si-8—12 fertiliser in band® 2 1/2 Inches to the side 

and 1 1 /2  incises below the la m l o f the seed* two to  three w o k s a fter

a re  th in n ed  to  a  sing let p la n t 2 1 /2  to  3 fo o t a p a rt

Hoot growers spray or dust four to m m  tiara

in  moat osascsss d e fo lia tio n  la  t  

defoliated plants are very poor in 

to take ecmsMorabla loos In

f r u i t s  fro m  

i  and  g ro w e rs  h ave  ta sm  fo rc e d  

the higher quality melons 

Bast from the- irrigate regions of the lest*

In @arH&r 'years- It was the usual procedure to miss heavy, annual 

applications of mnurs. The manure was either broadcast or placed in  tbs 

furrow, Since fewer difficulties m m  e n c o u n te re d  l i ie it  th® use of manors 

was standard practice, and since adequate spraying or dusting has not 

given collate con tro l of defoliation, It Is conceivable, that the 

difficulties enommtered in fruit production and



! ,  *?«//* 1i« * phm$© tl)4 jl

herein Is concerned with the effects of imtrleist X«nmX© on the

and boron, la enfttere* nates?® work wilX aaaplif̂



w a tu r©

HoagXaiid (XX* 12}* and  ftlgh& tagxite (19)* Sdne® 1932* inch of 

to  tha broad tim M  o f p lant n u trition  has

!y  bee n  re v ie w e d  b y  w ia « s in the field. for

Rc j  (X). shear* crane

s*cl the concept o f
V^**5

In ©last nutr&»

w k  on the n u tritio n  o f the cantsloope i s  lissitod i

Xaitfcs aeeaaaile&ed largo cgtiantltlee o f 

la rg e  a w a its  o f  p o ta s s iu m ,

that th e CO?>*

dates o f aarapxnif?

in c t m asarraxu?; r in  tb s more

decreased only s lig h t ly , fflXld 

reisovec! lay a crop of

o f tb s v in es m o 3*132

o f  c a X e iim  and i 

calcu lated  bh© to ta l asaoont 

on m  aero basis*  

and tha fr u its  m is

■W «4*

In pounds per acre* the nutrients rasaorod i s ®  as f o i l *

50*2|  phosphoric acid* l$.h | r»eta»siusa o3d.de* 90. 3! cal-

cedde* 62*2$ and issgmsIoa& oxide* X3.5* donas and Rosa (15) C3£iS

data o f VfiXkins* and postulated that

wSines© Ca increases in t!se flnss toward mturity and is vary 
Xoisr in the ripe fruit* it  raay be that* during ripening* there 
i& m tranftXoeatlon of fa trm i the fr u it  to the vims, fhis 
prooeae emy be eonmeted with changes in tbs poetic oô pounds 
of th© rdddle XeuseXXa of fruit cells and cause softening of 
the fruit and abscission of the fruit *M

in th e  

13*1*85

S i
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HartmU. and Damon (ID) studied, the Tala# of lin e  applied to  an acM

soil m  relate to  tho growth of many sp ecies -of plan ts, and classed  the 

cantaloupe m  a crop b en efitin g  considerably from lining*

BdMimnger and Kuclnskl (8) reported <m the o f  fa c t o f the appH ca- 

tio n  o f lin e*  magnesium, and Xim© pins magnesium on eleven  sp ecies of 

plants* Their stu d ies shewed that the line ap p lication  hastened. the 

m aturity o f cant a le tte s  and watermelon® by nearly two weeks* Fiurtherwore* 

the Uiiied nelons lire cmsi&erabXy higher in  sugar content*

F oliar qp&qptaiiw of cantaloupes grown in  ©and cu lture w ith various 

s&n&ral elaaaxxts osdtted .from the d iffer en t nutrient solutions* haw© been 

described by o tia r  (35)* The ayagytoas described include those observed 

whan nil*ro©©% phosphorus* potassium , calcium , magnesium, boron* xaanga- 

xmb* su lfu r and tern  were lacking from in d iv id u al solutions*

M3mo included m s  a d iscu ssion  o f the fo lia r  effect®  o f the C& x I,

Ga x 1%, end c t x l  interaction®* plants tp?mm with a nutrient solution 

conbaifsimg a high le v e l o f nitrogen and a leer le v e l of calciiei s!'*owed a 

distinct sargtn&l chlorosis of the leaves* Am the- le v e l of nitrogen was 

lowered, the ehloretle condition disappeared and the leaeree b&ooaa a 

lighter p w  in color* A low level of calcium and a high level of 

magnesium resulted in tbs appearance of sewer# calcium deficiency spaptoae* 

The systems disappeared whan the concentration of magnesium was decreased* 

Likewise, a 2mr level of magnesium in the presence of a high level of cal

cium resulted in the manifestations of magnesium deficiency v&ileh die— 

appeared when the calcium level was lowered* but was accesvwanlod by 

decreased growth* He also felt there was an. tn&ieatlon of more pronounced 

symptom o f potassium deficienqy when the calcium levs! was increased at 

a low level of potassium*



$

(17) observed the fo lia r  syrpbOE* exhib ited  by cantaloupes 

growing nisdsr vwrioos le v e ls  o f mineral n u trition  art. rop&rtrt th at Tataa 

tm  crown m b  of fr u it  Is about thrw^<m rtha la&taxro, le a ses  m  tha p la its  

sitish  fa ile d  to  rece iv e  an rtequato supply o f bifLanced n utrients begin  

to  break tiovm and ©how d efic ien cy  synpiome, or stey show tha in teraction  

o f syspteos* On the b a sis  o f those observations # I t  was em iolrtrt th at 

a t th is  stage o f growth the p lan ts need high le v e ls  o f calcium  art potae» 

slim  adth a fartiM  le v e l o f laa^aesluia. lie ocmeladee by suggesting that 

3-4I-X2 f e r t i l i s e r  mixtures be nade to  iaoSrte 300 pounds per ton o f 

dolooifele l&ssestons* to  provide a greater mount o f ava ilab le exchange-* 

able calcium  and im gposim  during the early  seed lin g stag© o f growth# 

F ierce and obrtdard (21) stud ied  the ecKnirreneo o f a p h y sio lo g ica l 

leaf spot of cantaloupes which they* bellowed to be due to  a lack of 

adequate aeration la the substrate* two grades of sand were uart* art 

the ntttriexxt so lu tion  was s p i le d  by the slop  art the constant drip  

tasbhads* a t rmt#s o f  SODand 1000 m illilite r ®  daily* the r e su lts  o f th is  

study point to a prosily reduced »mmt o f the plysielegiamX spotting 

i&sn the p lants wore grom  rnclor the eonditloEie lAdah provided the b est 

degree of ii@ra.tion* The b etter  conditions for growth were found whim a 

cotara© grad© of pre&ertiMaatly 20' saesh sart »  used, art when the soIt>* 

tio n  wm applied at tbs rate of 300 id* dally by the slop aerthod*

In jffcrtius on the xvlations of nl tr ogoti, potaaslusa art calcium to 

FOssriosa wilt of cantaloupe # Jtrtdard (3 6 , 3?) reported -that high le v e ls  

of nitrogen resulted in  a greater invasion of the plants by the ûaar&ra 

w ill organic* Th&ro was little  evidence that Vj» potassium concent?a** 

tloei in tiis substrate was isportisit in affecting susceptibility whaa 

rttrogpri art. potassiuai wmm baXsiiert. .art in mmmtbm su ff ic ie n t for m s l  

growth of the plant* In field plots, the addition of sufficient Has to
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the soil to proride a pH of 6*0* significantly reduced the ficaount of dis

ease over plot® with pH values of U«8 and lul*

pierce and App&bbki (20) studied the e&tiorw&nion balance in  twelve 

specie® o f plants under oontrollod conditions* so that ©11 p lan ts rmmivad 

the aarae nutrien t supply. Inorganic ions were found to  bo ta ten  up in  

varying: proportions according to  Inluerent c lrera eter lstics o f  the s o c le s *  

In a l l  sp ecies there was a large sxatms o f inorganic ca tion s over in -  

organic anions* and w ith the exception o f the cantaloupe, th is  excess 

was found, to  be h ighly correlated  with to ta l a t te r  so lu b le organic a c id s. 

The cantaloupe contaira&d the la r g est amounts o f cations* but had the 

low est organic acid content o f  &r& o f  the sp ec ies te s te d . These workers 

a lso  found the calcium  content o f the cantaloupe le a se s  qolto  higli* and 

noted th at approximately 85 percent o f the calcium  was in so lu b le , sin ce  

they found no o x a lic  m id  in  the plant* and a pH o f 7*h to  7 ,6  o f the 

expressed sap* they p ostu late that part o f the cation s may be tie d  up as 

carbonate and bicarbonate,

.Studying the effect of sodium chloride and sodium sulfate tm  sugar 

content In melons* Horosov (18) reported that the addition of 0,1 moles 

of those salts to ©oils in which watermelon *Ifelitepolsky 11*2** and musk* 

salon "Kassaba pystoisbaya** were plowing* decreased the total sugar and 

mmzmmohffltMim of both species, Tm addition of 0,2 moles of sadism 

chloride to watermelons resu lted  in © greater decrease of total sugar- and 

monosaccharides. The sucrose content of imtermelons was correspondingly 

decreased on application of the salts* but in the muskmelons the sucrose 

content increased, Moro&ov concluded th at the watermelon proved to be 

more resistant than the ausknelan to soil salinity. He also stated  that 

both sp ecies agreed with ch lorides better than with the sulfates* although 

the data on tine carbohydrate fractions o f the fruits do not corroborate
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th is

ŝ/ssdb wbiia-itowang (Hi) in  presentlag tha re su lts  o f th e ir  

work on the re la tio n  o f mrhrttton to  flw ror and sugar content o f eanta- 

laega&e In f ie ld  leetat* showed that & high le v e l o f potash reduced the 

content o f both hsxoso and sucrose in  the fru it*  And In a l l  tntorajatloEni 

in sp irin g  potash* the negative e f fe c t  c^cnrred* Magnesium ehemd a  con- 

jBtartmt s& im lating. e ffe a t upon £3amsr# to ta l dispersed so lid s  and sugar 

c&neentratlgcu Boron showed a general reducing a ffect*  bat increased  

sucres© a t tb© a q » «  o f hsceoMr# Boron a lso  shawad a d is t in c t  neutr®- 

U sin g  o f fs e t  upon the d eleteriou s potash in flam es*  idem nagposium 

in teracted  with heron a negative o f f  oat wm produced. which indicated that 

sash elasaarst Inhib ited  tha b e n e fic ia l a ffe c ts  o f  the other*

A table developed by 'Burris and nmmm (22* 23) froia etod lee with 

teentjM & ree wegetabl© crops shoes the mmimm safe ag^lleahtens of borax 

per acre fo r  each of these crop piants# cantatoapes are classified as 

a borosft**»Q9CfisltlYe vegetable crop* and a laaxbmna safe application of 20 

pounds borax per acre i s  suggested* Bator. {?>* on the other hand* found 

no to x ic ity  of boron on m slsaalane u n t il a ecsioentretlofi of 5 ppm. boron 

In  the substrate was attained*

In f ie ld  studies* h o llar md flabor (33) found that w ith  eantatoupee 

^rc«m coi a Bnchrwr eoaree sand in  the m sea tim  Island d is t r ic t  o f 1.0 %  

delay!jsg the ap p lleetlon  o f 250 pounds per acr© o f b-4M3 or IcwS-ij. f e r t i

l is e r  u n t il sew n  weeks a fter  planting produced greater y ie ld s  than did  

the f^pMea&ian o f e ig h t ton© o f asmore* A w inter mfmr crop o f rye !?M 

been U stoc! in to  the fu r r w  in  tha spring* according to  eo^aareial p*s>* 

tie#*  c o w w w d y ,  R stm  and P h illip s  (& )* working on a s a s s a fra s  io « y  

sand in  Delttwanc concluded that in  order to  produce the h ighest y ie ld s , 

pXaoeeent o f mmrnr& in  tha furrow was naaasssry* Whan no wmxre i s



amilnhXo, hoffircnrer* the application of 2X00 pmmd© of U"4U32, or

VICKIS fertiliser was eaggeetad* It m& roeoi«nsfed that tfff>»thir&* of 

the mamini be applied in bands at seeding and os«M&ird l&icr when the 

vims start to spread# itesnlts of cocpariî Bts on a  p*&voXlQf, eaady lo^n 

in. York,. reported Icqt Carolus asd Lorens (6)* show the need for Xlberal 

appGULcafciona of potash where the sail is lew In this eXsgKmt, Application 

of 100 patmds por aero of potash tms beeieficial when naairo wms mt used̂  

although 200 poends per acre reduced the esrl̂ * jieM of saalongu It «  

further reported that t!s© application of ssanure fathered early ataturlisr 

and increased total yield, m  did also the appXieotlcKi of litfae wfoon the 

noil was aoM#

I n  a d d i t i o n  to t h e  w orks w i e w d  p e r t id n i n g  t o  em ta lo tjp © © , tw o 

re-stmt r e s e a r c h e s  on mitrient-elononfc balance with v e g e ta b le  crops e r e  o f  

interest* ’forking with spinach, swiss chard, Xettuee, latipaXa cad tOBafcê  

Wlbtwer, e t« « l#  0 9 )  reported t h a t  a lack of 'balance between calcium, 

nitrogen end  p h o sp h o ru s  mm mm*& d e t r im e n ta l  t o  p l a n t  growth than a  d@<* 

f i c l e r i c ^  -of a ll of t h e  v a r i a b l e  eleuen& s* B ec!»nbseh  (2) found c e r t a i n  

of t h e  Interactions of nitrate, phosphate end boron t o  be significant on 

t h e  g ro w th  o f  t o w t o  p l a n t s  •



mmmu& mtmms sm %mmm

P lo t i^ciaiticpe and s t a t is t  le a l  Traabiaa^

A. factorial s x p e r& m a t ds.signed t o  SnoXude itmm  l e v e l s  o f  mmh of 

f o u r  e le m e n ts  r e q u i r e s  d l t r e a tm e n ts  to include a l l  p o ssib le  c o m b in a tio n s#  

The d e s ig n  o f i 3 ^ 3 x 3 x 3  factorial e x p e r im e n t may b© arranged so 

t h a t  th e  61 tv s a f ta s i i t  cm$$im&±mw fo rm  a  9 x  9 qpsslHUKbixi nqpum*, m  

d e s c r ib e d  by Tabes (to), T h is  arcattgegasnb was used in both of th e  experi- 

s M b s  reported in t h i s  s tu d y .  This design co n fo u n d s  sixteen degrees of 

froedcaa fro m  tm  a e o e s id -o rd e r  interactions w ith  rows and octane, eight 

being confounded with rows and e i g h t  with eoXuxais* Tates explains that 

in exper& sjsn ts of this magnitude, replieation Is acm oesssE 'sr inasaaash  as 

wMckien« replication sadists#

Plants are known to be susceptible to rather slight envlroMmtal

mod in greenhouse saqfssgHbnssts systeaiatic rotation of pots is  

frequently employed to reduce positional effects. In tbs present study* 

the emtaXoispe stems w&m trained on twine so that a sh iftin g  o f tha pots 

mm not p o ss ib le . The 9 x 9  quasi-L atin s q u a re  designed by f a t e s  then  

assumes a more significant role by making it  p ossib le  to ©lls&rvate the 

varia tion  due to rcwm ami columns fras. the arror vartai©©*

A nalysis o f variance o f the data was mads aocor&ijng to  the method 

outlined  by Tates (to ) w ith certa in  m odifications suggested by Brandt (b) 

for ease o f calcu lation*

C ulture. iw @ t o '

Tha exporiŝ ista w j  conducted in tbs of Horticulture

greenhouses a t tha University of Maryland. Two-gallon, glased caffe© turn 

lin e r s  were used as eon&a&n&rs, sod the d rain^ p  h o le , which was 1-1/16



m

,  was covered with glass woo 1#

g mdl®+ The con tainers, g la ss wool and sand were 

steam s te r ilis e d  fo r  a sdLnjUaoai o f throe hoars before the sand mm 

In the pots* Sand was placed lu te  the pots to 1 1 /2  inches o f the top 

and was then leached with 2 liter®  o f d is t i l le d  water*

In order to gain a 

line of cantaloiipe (Maryland #1*008) was seed in these imrnm 1 'h is

In order to  reduce mnp that might esdurt

in  age o f  p lan ts rem xlting iron  d i& ereaces in  tiise  o f  germination* the 

seeds nor® gersain&ted on saedst paper* fen  ooeds- w ith tha ra d ic les pro- 

to X/h inches wore placed in each containex“ at a tftse i&mxi

in  sowsth e  t e n  m

^  4r

wore allseed to develop until tte *.

ig# The four

o IX omnmI



1\

percent soluble solids in the fruit 

juice o f the fXeeh of each fruit* 

a carle bearer at three p oeltlon s In  th© 

sqmseatlng out the Juice* the first 

top seetor of th© fruit and the other two 

fro®, the first eo that th© fruit was 

so lid s  was

cm the 

of taking plugs 

of ®.mh fruit 

obtained fTo® ifc

in  th ro ®

jeef sanples were dried as jmvleoslgr described, and ground In a 

Mil to pans through a 20»£Mh screen* i l l  of the learos frtm  the

tw o  p la n t®  w h ic

t h is  manner* am! tiio

T otal nitrogen was determined 

according to the method described 1 

boric aeld to catch the disilXXab© 

t&tlcms described by Scott (31)*

iido r© "*;

(2 5 ),

ea& ed b y  Q.

by using 2$

to the method of Borger 

and Truog (3) with m o d if ic a t io n s  described, by Scott (2?)*

in ms© in the

laboratory of the Department of Hortianlttire* For these procedures the

m s ashed in  an e le c tr ic  lsu ffla  a t $25 degrees c .  Galeim

m  the a xa la fe o  (1 6 ) , p h o s p h o ru s  a s  the

with Titan

was determined m  the cobaltim ltrib©  (26 , 25) fo r  

in  :̂3C?crto3nt I ,  asm by using a  perkin-Slner flame phetooeter
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<$ry w ig h t*  tdLth the exception o f th© boron dciem Sjm ilons * i& ich ar© 

osqgr&saod as parts per ndLlllavu



im jc w m a s  A!iB

I* The Hitrogim, po&aealiBi, cmXc±m and imgmmSjm n u trition  

of tli® Cantaloupe* 19b2 Studies*

M aterials and Methods

the quarts sand used in  th is  caqperteant was a fin e  grade of approxt** 

mately Uo sash*

The gorsain&ted seed® -sere placed la the containers cm February 2b, 

19h2j m d iwere covered with about one-half inch of washed sand* Tim 

individual treatiaents were started by applying the feeding solution 

imsodiately* .An application of >00 ml* of feeding solution was made dally* 

Stock solutions wre prepared with c*p* chemicals and distilled., water* 

Chemicals uaod in making up the feeding solutions included, calcium ehlo- 

rife, calcium nitrate, magnesium nitrate, smgneslim sulfate, potassium 

chloride, potassium nitrate, potassium, phosphate (prinary), potassium 

sulfate, sodium phosphate (primary), ammonium nitrate, fe&*r±© citrate, 

boric add, mngsnesa chloride, sine sulfate, saolybdie acid and copper 

sulfate* Tim concentrations used at the different levels are given in 

fable 1*

The feed ing so lu tio n s were prepared by adding known aiacamts o f the 

stock  so lu tio n s to  d is t i l le d  water* !fo attempt was made to  hoM tim  to ta l  

concentration o f the so lu tion s constant* The pH o f the so lu tio n s varied  

b&tmmk it*9 and 5*5 ant! no adjustment was made*

For coitveniene® the concentrations need are designated as lour (L), 

zasdium (M), and high (B>* The low concentrations w e  planned as de

fic ie n c y  Xevolef the medium concentrations wore planned to  be in  the 

v ic in ity  o f th at amount believed  necessary fo r  sa tisfa c to ry  growth, and
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%lm hIgh coucentrsttlosis ware setoeted  with the p o s s ib ility  that they 

night p w  to  be i& eseoss of the needs o f the cemfealoupe plant#

3mch of tli® containers was leached with atm l i t e r  of d is t i l le d  wator 

©very lli days to  reiaowe mqy ac cumtto&ed salts# Ey $$sreh 25, e@rt.ito of 

the rmtrtont c<mb toat ions had proved so rafmvcrahle for growth that a 

rmtrtont solution was mtiScimXy provided to all of the eossbto&ttons fo r

tli© original treataerxis restored* 

tion used during this two week 

IS M*e#/t#, phosphorus (as PÔ ), 3 m*o

10 IS# -2 # /X># , XÎCJlTOSilUSj li 13*0 #/̂ t* ,

eleaaBrrte en d  I r o n  t o  t h e  eaiae

iion o f the n u trie n t e@to»*

*3
(ms $0#)*

#/l*» po&asston, 6 2&#o#/l*,

(ms .;K>v}# 1 ia#e*/L *, and utoor 

jimm to fable 1#

dtfk- 
AjM* •**•■'act of ifu & rlt to n  cm Growth of

of

P lants were rsaoved far dry weight cte ta m to a t ions m\ A pril X,

L 10, and Hay 1U# A fter nagr 1U# two p lan ts remained to  each con- 

which « r®  allowed to  stators, and the f in a l  

over & period o f  ntoe days sto rtin g  on Jum 1 , 19U2#

Data showing the wmmm far  the -main 

to te rac tlo tm  o f Ih© thro© to w ls  o f e a c h  olonsait cm the dry  

tops for each m&ŝ Itog date are shmm to fables 2 to  5* The

ed to the .Appendix Tables 1 to  It# 

o f the tabular data r w id s  tlm t throughout the en tire

growth eycto o f th® eantmlcmpe pi 

o f fe e t  an the mmmmt o f growth produoed# The

the » itu ^  to v e l o f  nitrogen* which to  

for the cjuadrmiic torn  11(b)# Although. a t any masss 

o f d ried  tops produced a t the 1cm 3ev»l o f n itrogen

mailto:e@rt.ito


t>Vr* ; £• V&m Tallies fo r  tho , s in  E ffects and First-O rder 
XiaieractiDJUji living tha Kffacts of ’iubrimi Level osn. tIm &rj 
i n  c trsa s  p e r  r l s m t ,  o f  c m ta lo u p o  L eav es ®sA S ta n s*  ( A p r i l  XP|2}*

'■'• • r *««►t HgHsr MB-H Cart, M f ca-ir t r  t K-g

.16$ .166 .192 .151 ,227 .360 .32*8 •23U .345

« t -jr .176 .198 .159 .171 .189 .226 .113 .130 .222 .176
u r .2 3 ' . 221* .236 . a s .355 . 362* .188 .205 .316 .186
1-1! .135 •31*5 . 10U .156 .366 .093 .203 .108 .162 .13b

JWL . I ’sf) .iw * .357 .3 i l .125 .222 .095
1-4! •23b .258 .396 . 22*6 .152 .286 ,263
x-n .365 . m .3lt5 .187 .176 . m .22*6

Ca-L .151 .136 .163 . a ?
SiSfê Ŝ ?VW"^»-v. .22? .278 .349 .235

C art .368 .153 .361 .391



TABLE 3. x-9aan. values for tbe Main Effeota said Flrtrt̂ Order 
Xn&mctlcm* Olvixtg the Effect* of SutrtLasxt Level mi the Dry Weight; 
In dnsaa per Plant* of Cisntaloiapo Leaves aind stem*. (April 10, X?2|2'

ISgHSJ Mg—I! Ca-L C*»& C*»H lî L KWt M l

1 .39  X.31* 1 .63 1.22 1 .5 ? 1 .5 6 1 .51 1.6U 1.22

W-L
IWI
M

i-iiO  
1 .62 
1 . Ik

U i7
1 .57
1.13

l.k ?
1 .66

.5 0

1 .27
2.25
1.36

l.k ?
1.10.

.77

1.70
2.18

.8k

1 .0k
1.86
1.81

1 .18
2.17
1 .17

1 .66
1 .9k
1.33

1.37
1 .37  

.9 1

BHL
K-it
K-*i!

1 .51
1.6k
1.22

1 .58
1.5k
1 .05

1 .61
1.U2
1 .01

1 .3k
1 .9 ?
1 .59

1 .5 ?
1 .07
1.02

1.72
1 .66
1.3k

1.2k
2.20
1.29

Ga-L
OfHI
Carfl

1 .22
1*57
1 .58

1.21*
1 .61
1 .33

1 .33
1 .6 o
1 .H

1.08
1.52
2 .30



TABLE km 'fmi.m® for the Main E ffects and PiratHOrdter
starvations, Giving the Effects of ffatrtent Level on the D w y Tiatght,
In araaas per plant, of Cantaloupe La was and stems (Mâ  Hi, 191*2}*

Mg-L S^-H Mg*4! C**T, C»<H 0*-H S-T< K-R K—1!

a #36 7.96 7.57 6.03 9 .33 8.93 8.28 8.15 7.88

H—L
h- h
Jt-H

7.52
9 .89
6.87

8 .60
9 .51
6.98

7.1*8
10,39

5 .96

6.1,6
9.78
7.66

5.85
7.89
U.36

9.21,
30.98

7.92

7.15,
10.31

8.32

7.69
9.63
7.1,5

7.1,3
30.65

6.36

740*
9.1*0
6,79

K—L 
K-tf
K-H

8.28
S.15
7.86

7.59
9.2lj
8.26

9 .25
7,1*2
7 .36

8.31
7.79
8.00

6 .56  
5.1*6 ' 
6.09

? .a o
9.36
8.96

7.56
9 .60
8.50

Ca-L
C&-H
Ca—H

6.03
9.38
0.91

5.7U
30.75

6.60

7.95
7.51
8.1*8

U.U1
9.89
9.60



T&HL& 5* Mean f&Xmm for the »aln E ffects and F irst-order  
In teraction s, Oiirlng the Effect© cat nutrient Level 

on the Biy Uteighfc, in  Grams per P lan t, 
o f CflsxteXotqpe leaves and Stans# ( Jim© L-S?, 19U2)#

% * • kb-m ag-H Ca—L Can: C#-!I K-L K—i! S-H

32.33 12.56 10.65 13.3U 12.09 9.92 32.50 11.00 31.%

II—L 
ll—M
II—II

11.59
13.36
30.39

30.61
lb .06
11.71*

3JU.U7
13.13
30.07

9.70
12.89
9.37

33.5935.66
10.76

11.67
13.%
30.%

9.5210.56
9.68

11.1*9 
lit. 87 
31. lit

11.5H 31.76 
12.55 32.65 

6.92 11.12

f-L
BHU
I-H

12 .SO 
11.00 
n .%

12.25
12.5?
11.56

H i. 69 
30.63 
12.1U

10.35
9.70

11.82
13.22
11.1*2
15.38

13.U3
11.53
11.30

10.85
10.06
a.85

Oa—£* 
C*4I
C*~H

33.31*
12.09
9.92

12.09
33.60
10.71

16.58
11.53
9.56

11.3U
11.13
9 .k9
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a t the high le v e l, th® va lurn for this lin ea r  te m  Is

Ths IcvoX o f

of dry weight produced at tha early
«f«: value of 5*62 for the April X sampling date* Separation of tlse

of freedom for potass ism into Its cmmmmn%& reveals that on
X ssiapXXrig date, significance for jmtassiuia ms dus entirely to

which by comparison with the mans shows that a
might resulted at the w&d&m level, while no significant

dlfferen.ee occurred between the loir and ths high levels* on the April ll
the significant variance for potasolua was again the remit of
growth at the medium level* fh& *p* value decreased to 3.85

for the potassium effect at the time of the second sampling* At the
May Hi sailing date this value had further decr©as©<3 to 0*0U, which
indicator that no significance can be attributed to the differences due
to the lewis of potassium by this date* Moreover, there w  no effect
of potassium level on dry might at the final saopling on June -1.

The e f fe c t  o f calcium  on dry weight 1® p a rticu la r ly  In teresting* (M 

the f ir s t  sampling date there was no s ig n ifica n t response to  d ifferen ces

in  the le v e l o f calcium* On A pril 10 the response wmm s ig n ific a n t in. 

favor o f tins high and mediuia le v e ls  o f calcium* I t  w ill be noted that 

the sig n ifica n ce on A pril ID resu lted  from the d ifferen ce between the 

response a t the high and the low le v e ls  o f calcium rather than from the  

d eviation  in  response a t the medium le v e l o f calcium , ay May lb , the 

response to  calcium  was greatest a t the medium le v e l w ith 10*?S grams
per p lan t, Intermediate a t the high le v e l w ith E. 6 0  grams per p lan t, and 

the le a s t  response m s a t the low le v e l w ith 6.03 grams per p lan t. The 

variance few* each degree o f freedom was s ig n ific a n t cm the May XU



2 1

date* On the f in a l sampling d ate, on Jtim 2 , however, sign ifican ce i s  

attribu ted  only to  the lin ear term, which In dicates that the response to  

the saedima le v e l of ealcim a did not deviate s ig n ific a n tly  f3ran the lin e 

a r ity  between the 2cm and the high le v e ls . iiirb lw isore, the greatest 

response m s to  the low le v e l with a asm. dry m ig h t per plant o f 1 3 * 3t* 

grams, ^ H ©  the dry m igh t was 12*09 grass® a t the medium le v e l, and 9*92 

grass® a t the high level*

Magimsi™, a t the. le v e ls  used in  th is  experim ent, did not escort any 

e f fe c t  can the growth o f the tope, as -mmwtmd by dry w eight, a t any tin e  

daring the l i f e  cycle o f the plants*

E ffect o f N u t r i t i o n  on Growth o f le a v es, stems and Root®*

In Tables 6 , T m d ci are presented the mean values fo r  dry weight*

of the le a v e s , stems and roots o f the nature p lants harvested during the 

f in a l sampling period beginning on June 1* The analyses o f variance given  

in  Appendix Tables 5 , -6 and ? revea l th at the nitrogen le v e l eaoerted a  

s ig n ifica n t in fluence on the growth o f lea v es, siesas and roots* The 

m igh t o f  stem  mm greatest a t tJss low le v e l of nitrogen and le a s t  a t 

the high le v e l o f nitrogen* At the madiuia le v e l of n itrogen the w&m 

m ig h t of stems was between that o f the low and high le v e ls , bat deviated  

s ig n ific a n tly  fro® lin e a r ity , as revealed by the s ig n ifica n t variance for  

the quadratic term* Th© dry m ig h t of both the loaves and the root© was 

grea test at the mdlwm le v e l o f nitrogen and le a s t  a t the low level*  the 

dry weight o f leaves and tha roots was interm ediate a t the high nitrogen  

le v e l, hut was s ig n ific a n tly  greater than a t the low lev el*

The bop-root r a tio s  given in  Table 9 in d icate that there was one- 

th ird  as such root growth per u n it o f top growth at the low nitrogen le v e l 

m  there was a t the medium and high le v e ls  o f n itrogen , on a dry weight



t M M M  6. m m  Maliies for the Main Effects and First-order
Interactions, Giving the Effects of ffutrient Level on the Dry

Weight, in Gran*, per Plant, of Cantaleopc Leaves. (Jtme 3L-̂, 19L2) •

M||—L ( Jig-"!# Mg—H 0a~L Ca~ff CUM! I—L f- i
?*98 8.G0 ?.US 8.52 1.90 7.01 '8.1*1 7.13 7.88

II—L
IS*!®
H-H

5.83
9.96
7.64*

5.13
10.39
8.1*1

7.13
9.60 
7.28

5.23
9.89
7.22

6.182
11. 1*1
7.72

5.68
10.21
7.81

5.2*0
8.26
7.38

5.81
11.33
8.31

5.71*
9.10
6.57

5.95
9.1*5
8. 22*

K—L 
K-M
K-H

8.2*1
7.13
7.86

6. 22*
8.00
7.69

9.U3
6.75
7.83

7.57
6.65
8.12

8.77
6.81
9.97

8.65
7.66 
7.39

7.83
6.93
6.27

C&-L
Ca-M
Ca-H

8.52
7.90
7.01

7.58
8.91
7.2*1*

10.36
7.16
6.1*9

7.61
7.63
7.10



TASL1 ?• W * m x Value® for the Kain, Effect® and First-order
Interactions, Giving the .Effect® of nutrient Level on the D ry

Weight* In 3swss per Plant* of Canfcaloima Steias* (June l-9f 191*2) *

Mg-H G*-L Car-53 Ca-H E~L E~St K-H

has iu55 3*20 u.82 tuX8 2*91 U.08 3.6? 3.96

SHt
fi~M
II—H

5.76
3.1*0
2.75

5.U8
3.67
3.32

7.3k
3.52 
2 .78

6.66
3 .0 0
2.31*

7.28
6 .26
3.03

6 .00
3.66
2.92

6.12
2 .30
2 .30

5 .68
3.56
3.03

5.60
3.1*5
2.35

5 .61
3.20
2 .6 ?

K—L 
W£ 
35-H

1**08
3.87
3 .96

luca
!|.S7
3.e?

5.1*6
3.88
6 .3 1

2.78
3.33
3 .70

6.65
lu6o
5.1*0

6.79
3.87
3.90

3 .01
3.33
2.58

C*4S
CaH!

ii.0 2
h .13
2 .9 1

i*.Si
i . j? 
3.27

6.22
U.35
3 .06

3.73
3 .50
2.38



TABLE 8* }Mmx Values for tlm Main Effects and Flret-Ordflr 
Interactions, Giving tbs- Effects of lfatrlsnt l&v&l on the Dry 

Weight, in Grams per plant, of cantaloupe Hoots* {June 1-9*

Itg-L Ug-M m&~h Cft-L Ca~M Ca-B K—i. K-*M J5-H
6*27 3-1*5 3*31 3.16 U.03 3'. 85 5.02 ii*U8 3. >3

1HL.
1HK
SkH

1*78
6.52
U.73

1.67
10.63
6.51

X—1*5 
U.U2 
U.U6

2.21
U.51
3.22

1.86
U.08
2.73

1.18
6. 2U
U.66

2.30
O.UU
6.80

1.26
s.5 i
5.30

2.32
6.50
U.61

1.77
U.S5
U.28

K-L
K-M
I-H

.'.02
u.ue
3.53

7.36
6.25
5.21

U.9U
3.10
2.31

2.77
U.08
3.08

U.96
X.95
2.56

U.31
3.65
3.12

u.eo
7.83
U.91

GSp*L
Ca*#
G*-H

3.36
U.03
5.85

U.66
6.U6
7.68

3.U1
2.73
it. 20

1.39
2.88
5.66
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9* of
Levels of

Low

Low

ll .? 9

13.36

30.39

5.83

9.96

7.6k

5.83

9 .96

7.6U

Roots
gas*

1.78

6.52

U.73

6 .52

U.73

5 .7 6

3«Uo
2.75

6m:

2. 0* 
2 .2 0 jl

3 .2 8 /1  

1 .5 3 A  

1.62A

2 .9 3 A

2 .7 8 A
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basis* At the median and high levels* the ratios mm similar* #̂h«m the 

dry mights of the roots mm cohered mbh the mights of the 

alone, however* It is found th at at the low nitrogen level there was ©ts©** 

half the amsunt of roots per undLt of loaves as in the two higher lev e ls*  

The ratio of 3©aves to stems la 1*01 at the low level of nitrogen and 

2*93 and 2»?8 resp ectiv e ly  at the folium and high le w is *

t®sa ths only imtrisst In IMs eaqpsrdmant which exhib ited  a 

influence on the production of loaf t is su e  as measured by dry 

might* In the calcium x magnesium interaction there was a significant 

in the effect of the high and the low lew is of calcium mi 

of leaves at the different magnesium levels* ihsn the calcium 

was 3oar# le a f  

i leaf weight was least at the medium level of

af potassium had no significant offset on the ffaoesst of 

leaves* stem  or roots produced*

The calcium  le v e l produced a s ig n ific a n t lin ea r  response upon 

dry m ig h ts  o f the atom  and the roots* and th e  

was slig h t*  Howewr* the trend in  the lin ea r  response was <jalt© d iffer en t  

$ and for the w o ts*  Fear the stasis* the greatest, dry 

at the low le v e l o f  calcium* and the dry 

as the amount o f calcium  in  the substrate increased. For the w ots*  on 

the other hand* the dry weight a t the 1am le v e l o f calcium  m s 1*16 grans 

per plant* and increased to  li*03 grams per plant a t the medium le v e l, 

and. to  $*B$ graras per plant at the high lev e l*

Varying the le v e l of magnesium resu lted  in significant differences 

in the dry weights of the stems* as wall as fef the roots* l or the dry 

sterns
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th is  expertsiamb was influenced only by  the le v e ls  o f nitrogen and petao- 

sloza in  the substrate# The response to  the nitrogen X m l m s  greater 

than the rr«jpar*se to  p o ia ca to i, as w il l  1m seen tr im  the *F* values in

Appendix Table 8,# lacasinatioa o f the means in  Table 10 rtwmiila th at length  

o f th e mads* stem m s greatest at the jaadiaass le v e l o f n itrogen , interred!**

ate a t the to?  le v e l o f nitrogen and le a s t  a t the- high le v e l o f nitrogen*

Ho ciipxifiesmo© la  attributed  to  the d ifferen ce tmtwmn the response a t 

the low and the .high lev el#  The response to  potassium  was greatest a t 

the low lo w !  w ith a man length  o f $1#? laches per p lant wSwrmm  the 

mmrni length  act the high le v e l o f potassium wee only h£mk indies* only  

the lia s f if  torn  fo r  p o ta sslm  i s  s ig n ific a n t, and when the lin ea r  and 

Quadratic tenser are ccabined the **r» value fo r  the e f fe c t  o f  potassium  

1s  not s ig n ifica n t#

The growth o f la te r a ls , or branches from  the main stem o f  the 

cantaloupe p la n t, m s  d ifferen t from  th a t o f the main stem# nigrdfieam te 

in- tl®  length  o f la te r a l growth i s  found to  bo a response to  nitrogen  

and calcium , vimzmm t  he d ifferen ces which resu lted  from  varying the co*** 

eentse^ttiaaa o f potassium were r e M iw ^ r  uaia$>art«rjt* I t  i s  soon from 

Table H  and Appendix ?ab3a 5? that nitrogen was d e fin ite ly  lim itin g  at 

the lonr Is-p&X, and, sin ce the variance for the lin ea r  term .is siip sificaob , 

th at growth was s ig n ific a n tly  greater a t thm high  to re ! o f nitrogen# 

Furtlmirssor©, the greatest length  o f  la te r a ls  resu lted  at the medium lev e l#  

Varying the le v e l of calcium  in  the substrate resu lted  in  decreasing  

length  of the la te r a ls  as the concentration in  the substrate was is** 

creased# A lso, I t  i s  seen from the *!{b) x  C&(a) in tera ctio n , that it®  

response to  the d ifferen t le v e ls  o f nitrogen varied a t the low and at 

the high le v e ls  o f ca lc  lam# At the to r  calcium  le v e l the length  o f  the  

la te r a ls  was eeaielderably greater a t tb s medium le v e l o f nitrogen than



mBLE 1 0 ,  Mean. fsCtotis f o r  t h e  M ain E f f e c t s  and  F i r s tK * r d e r  
I n t e r a c t  l o r n  s G iv in g  th e  E f f e c t s  o f  n u t r i e n t  L e v e l 

an t h e  L ength* i n  In c h e s  p a r  p l a n t ,  o f  t h e  M i  
Stem of c a n ta lo u p e s #  ( Mxm 1, 19U2)*

BE—J» t'O-M Mg—B G&m* CaHK «•*- *** x—_ E—H

1*7.6 1*9.1 1*0.3 1*5.1 3 6 .0 1*2.6 51 .7 1*2.9 1*2.1*

M-L
fl-M
ll-H

1*6.0
52.3
33 .6

1*6.3
5?.ls
i* x .i

53.3
55.7
38.2

38.2
1*6.1
36.1*

52 .1  
52.0
31.2

1*6.3
60.0
1*1.6

39.1*
1*5.2
1*3.0

51. & 
59.3  
1*5.0

1*3.6
52 .0
3 3 .1

1*3.6
1*5.9
37 .7

K—I.
K-M
X-f!

>1.7
1*2.9
1*2.1*

50 .8
1*6.8
1*5.3

62 .1
1*2 .!* 
1:7.7

1*2.2
39.U
3 9 .1

52.1*
3 9 .1
1*3.8

>J*.3
1*9.2
IA .3

1*8.3
1*0.3
3 9 .0

Ca-L
Ca-M
Ca-4T

i* 5 .i
3 6 .0
1*2.6

ls3.1
So.3
1*9.1*

53 .7
52.8  
1*0.7

3 8 .6
U)u8
37.U
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!!-&
S~H
W-3

I-L
K—II 
K-H

Ca~L
Gfir-fe
Ca~H

TABLE 11. Haim Values fo r  th e  Mein E ffe c ts  and F irs t-o rd e r  
Is ite r a c tio n s , G iving th e  E ffe c ts  o f  n u tr ie n t Level 
on th e  le n g th , in  Inches p t r  P la n t, o f th e  L a te ra l 

Sterna o f C antaloupes. (June X, X3U2).

* 4 , M0-M C**L Ca?*M Ca**H K-L IHH K—H

9U.3 97.0 82.x 1X9*7 91.1 56.0 101.2 80.8 91*h

58.8
121.6

.'2 .0

1,9.4
126.6
306,?

7U.5
123.3

92.3

52.2
X3h.9

19.3

m s
173.1
ioe.it.

58.3
127.6
306.8

39.9 
6 i* .l
63.9

50.7
150.2
102.9

6t*6 61.2 
106.1 108. U 

71.7 M u 5

101.2
80.8
91.U

100.2
98.3
Bii.3

126.8
71.lt
92.8

76.3
72.6
91 .1

1X6.8
106.7
135.9

119.1
66.6
67.1

67.6
149.1
51.2

119.6
97.7
56.0

102.6
111.5
68.8

3it?.0
99,&  
hh .k

109.8
G2.Q
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s i  e ith er  tew  low or high lev e ls*  while a t t !»  high le v e l o f edclum  

there t@s esscm &lally no d ifferen ce in  the length  o f la te r a ls  at the  

saediuiii and high le v e ls  but growth In length  was le a s t  at the low le v e l 

o f nitrogen*

The rasaber o f la te r a ls  which developed per p lant was a r e su lt o f  

tisc aasaa xxutritioaal factors (Appendix Table 10} which were tm^mrkmvb 

in  dateangdniiig tb s length o f the la ter a ls*  This «ouM in d ica te that tew  

to ta l length o f la te r a l stea s per p lant was a Jlm etlon o f the r&isber o f 

la te r a ls  per plant* Fartheragpe* the response to  the d ifferen t le v e ls  

o f n itrogen and calcium was p ara lle l*  The r e su lts  given in  TaKLa 12 

shear th at a t tlie  imttea, le v e l o f n itrogen an average o f 6*Ob la te r a ls  

was produced* vfctilo there were H«9& la te r a ls  per p lant a t the high le v e l  

and 3*33 a t the low lev e l*  The response to  caXeiaa m s g rea test a t tee  

low le v e l, and as the eoiK^ntration o f calcium  increased the m ister o f  

la te r a ls  per p lant decreased* The response to  the concentration o f  

calci'un i s  aod ifiod  by tea  le v e l o f  nagnastea in  the mtefcrat©* and i s  

to  tee  d eviation  which occurs a t the medium le v e l o f m §« 

as ooo|>ared to  the response to  saletum  a t the Xosr and high le v e ls  

o f **hsn tee calcium  le v e l wm  low the muster o f la te r a ls  per

at the 3atidiu»a level of ioagneainm*

f f fa c t  o f ffu tritldtt on Fruits*

Fran exam ination o f Appendix Table 11 i t  w ill bo anon th a t ssarsr 

im tr ib te a a l fa c to rs  had s ig n if ic a n t ro le s  in  deteftaing the m&tmr o f 

f r u i t s  which se t*  At tea  %£m o f blossom ing th e re  ware msmr&m bmm in  

te e  greenhouse a ffe c tin g  p o llin a tio n *  Hooaus© o f th e  number* i t  was 

deeaad tLESxeoessary to  b rin g  in  additional bsos* F a ilu re  o f c e r ta in  

t r e s te m ta  t a  m t  f re d t may b© regarded th e re fo re  a s  th e  r e s u l t  o f
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tm m  12* ISeaa Va&aam for th® B&ia E ffe c ts  md F irst-order  
Interactions* Giving th e  E ffects o f Ifu tr lsn t i m l  on th e

Htnofoar of Lateral Stores per Cantaloupe Plant* (Jm rn I, 1 9 h 2 )m

« r f Mjg—M Mg-H 0 *4 . C,a-U C *4 i K-J, m t IC-H

5 .U U.7lt U.S} 5 .78 5.28 3 .33 5.QU u.uc U.67

H—L 
MHtf
!MI

3 .38
6.0U
U.?6

3 .1 1
6 ,56
5 .6 7

3 .6 7
5 .67
u.e?

3.3?
5.8?
8 ,3 3

lt.3?
7.72
5 .22

3 .33
6.72
5 .78

2.UU
3 .67
3.8?

3.17
7 .31
li.8 3

3 .3 3
5.5o
li.6 1

3 .66
5 .5o
5.1(2*

S~L
XMtf
K-H

5.ob
U i6
!*.8?

U.8?
5.Uii
5.oo

6 .1 7
3 .72
U.33

lt.06
U.28
5.28

5.78
5 .33
6.22

5.78
U.?U
5.H

3 .5 6
3 .17
3.28

Ca**E
Oft-tf
Ca-H

5.78
5.28
3.33

5.33
5.83
iw l?

7 .17  
lu6l
2.1Ui

U.83
k.3?
3.3?
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unbalanced n u tritio n  rather than to  lack  o f  p o llin a tio n . The fo llow in g  

e ffe c t*  on fr u it  se t (Appendix Table 21) ar© &mn to  bo s ig n ifica n ts &,

£ , €% * x  E, n x  C% II x  llg, C5a x  Itg, and W x  E x  Ca.

2t win bo &mmi In Tab!© 13 that at the different level# of nitro

gen, th e  meitor of fruits produced was h ig h est at tho low le v e l, with 

1*81 fruits on 2 plants. As the co n cen tra tio n  of nitrogen in the *ub»» 

s t r a te  was laereoaed  this motor of fruits set was decreased , X.kl fruits 

developing at the nadisas level, and 1.0k fruits par two plants act th® 

high law el* The sigidLfleancs of nitrogen Is due entirely to the linear 

term, w ith  no deviation £ro» l in e a r i ty  at the wm&Sam lovol*

The aj^alfleanett o f potassium , h o w ler , i s  duo e n tir e ly  to  the 

quadratic term , with no d ifferen ce in  response between ta» high and th® 

low le v e ls . Tha l .? 0  fr u its  s e t  a t the medium lo v o l i s  r ig n lfiea n tl^  

higher than the 1 .3  fr u its  se t per two p lan ts a t the high ami loir le v e ls .

The re s p o n s e  t o  l a r g e  a n o a n te  o f ' s o lu b le  c a lc iu m  I s  shown by th e  

earleed  I n c r e a s e  i n  tssassber o f  f r u i t s  p ro d u ced  a t  t h e  n s d lu a  and  h ig h  l e v e l  

m  c o n t r a s te d  w i th  t h e  n u s to r  o f  f r u i t©  p r o d u c t  a t  th© lo w  l e v e l  o f  

c a lc iu m . Inasm uch m  t h e  v a r ia n c e  f o r  t h e  C a (a ) d e g re e  o f  freed o m  i s  t h e  

l a r g e s t  f o r  t h i s  e a t  o f  d a t a ,  i t  usagr be  reeeokisihljr aes ttaed  t h a t  f o r  t h e  

eanoesstrttfetoo  o f  t h e  e le m e n ts  u se d  i n  t h i e  e ^ p e r t e s n t ,  c h an g e s  i n  th e  

ettseerftara& lon o f  c a lc iu m  r e s u l t e d  i n  t h e  g r e a t e s t  r e s p o n s e  i n  m s& e r o f  

f r u i t®  s e t .  B lg n if ie a n c ©  i n  t h e  C a(b ) v a r ia n c e  i s  a  r e s u l t  o f  t h e  g r o a t  

d i f f e r e n c e  be tw een  th e  reanber o f  f r u i t s  p ro d u ced  a t  th© low  an d  th© 

la e d im  l e v e l s  o f c a lc iu m  and th©. s c s w f t is t  w a l l e r  differ© © © # betw een  th e  

®®dlisa and high concentrations.

The response o f the p lant to  aagnositm le v e l, as wsMuaored by th© 

im ttor o f fr u its  produced-, i s  sosssswHst umsu&X* There i s  no sig n ifica n t  

d ifferen ce betMMEi the lttnter of fr u it#  produced a t the lew  and high
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TABUS 13 . V&m Values f o r  th e  M ain I f  T e a t s ,  F i r s t - o r d e r  
I n t e r a c t i o n s ,  and th e  !l x  !I x  Ga I n t e r a c t i o n ,  G iv in g  

t I'm E f f e c t s  o f  N u tr ie n t  L e v e l mi th e  Mmaber o f  F r u i t s  S e t  
on  Two C a n ta lo u p e  p l a n t s  (1 5 ! |2 ) .

llg*M Mg-H Gar-L CM# G*-H K»L 2MU K-U

1.52 1.26 1.56 0.7U 1.7U 1.8$ 1.33 X.70 1.30

II—L
M—M 
M—B

1.01
1.1*6
i.d *

2 .11
1.67
0.76

31. lil* 
1.33  
l.QQ

1.89
1.W*
1.33

1.56
o . »
0 .11

1.89
1.78
1.56

2.00
2.11
I.I4I4

1.67
1.11
1.22

2.00
1.78
1.33

1*78
1.56
0.56

SC—I*
mxr̂m&
K—H

1.33
1.70
1.30

1.33 
1.69
1.33

1.11
1.56
1 .11

1.96
1.67
1J*U

0.56
1.11
0.56

1.6?
1.89
1.67

1.78
2.11
1.67

GSr-L
GSf-M
Ga-H

Q*7h
1.7U
1 .6$

1 .11
1.67
1.78

o.Uk
1.56
1.78

0.67
2.00
2.00

K-L
Ci%—L
s-K K-H K-L

Car-M
K-M K-H K-L

GUr-H
K-B E-Tl

B—L 
K-H
B—H

1.33
.00
.33

2.00
1.33

.CO

1.33
.33
.00

1.66
1.67
1.67

2.00
1.6?
2.00

2.00
2.00
1.00

2.00
1.67
1.67

2.0€
2.33
2.0C

2 . 0 0
2 . 3 3

.67
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levels of magjsof&ita, although th© response «t the sBdluii tovol is signi

ficantly le w  them that at either th© low or high levels.

considortog  th® e f f e c ts  o f n itro g en  m d potassiusa, i t  be

e^peotad th a t  th e  b e s t eoi^to& bion o f th e se  too  e& m m t* wouM bo low 

n itro g en  and. saedtom potassium * gxaoina&lon o f Table 33 re v e a ls  th a t 

th is  was th® b e s t co ris to siio n , and th a t  th e re  se re  sior© f r u i t s  o a t wtam 

th is  o a ^ ix m tlm  o f n u tr ie n ts  e x is te d  th an  whan th e  m to  e f f e c ts  o f low 

n itro g en  o r lasdtom po& asaim  m m  otm sldared sep ara te ly *  At any le v e l o f 

pataseini%  th e  imsater o f  f r u i t s  o s t wm  g ro s to r a t  th e  low le v e l o f  n itr o 

gen th a n  a t  tb s  h igh n itro g en  lev e l*  This v&®ptmm i s  r e f le c te d  in  th e  

varian ce  f o r  th e  H x  I  In te ra c tio n  in  &pgmnd£x Table IX*

ftttrogem and cstoto% also, am- mm% to be closely intarralatad*

That i s ,  th e  cscxMnxfcrat&agi o f e&totom in  the substrata played an topoxw 

tau t p a r t in  d@t«rateing the response to- th o  d ifferen t le v e ls  o f ntorogon* 

In  i l l  case© in  th is  in tera ctio n , the nssiber o f  fr u its  so t was le a s t  a t 

tb s  high oaroosxhra&laci o f n itrogen , and fbrtb^m oro, the im pressive 

a ffe c t  o f high n itrogen was g rea test a t the low co n cen tra tio n  o f c&toinm* 

Tbs ^ {p ilflcan ce attributed  to  the !! x  Mg in teraction  r e su lts  from 

th e  d ifferen ce to  tb s reap c ra s  to  the three le v e ls  o f  mgnsoto&t at tb s  

high aawd a t the low earieonbrattons o f nitrogen* The g rea test d lffsm n ca*  

imm  to  th e  miiabar o f  fr u its  s e t  a t th© low imgnestoa mid high sagnestoa 

le v e ls  to  response i© th e  low co n cen tra tio n  o f n itrogen , as eosporod w ith  

t he high, co n cen tra tio n  o f nitrogen* At th e  h igh  to r s i  o f n itr o n s , th e  

number o f fr u its  s e t  Increased  w ith increasing co n cen tra tio n  o f nagnesiua% 

whereas, act the low le v e l o f  nitrogen , the msafcsr o f f r u i t s  act was 

grea test a t th e  low im&mmiam le v e l and le a s t  a t tb s sadism m&gneslm 

tovel*
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Xu the G* x  Mg IssiOTatttlaKijt the © iip ifiea iiee o f tb s variance i s  3mm 

to  th© d iffer en t Tm^mrn^ to  low and, hXgh maggmtsism a t th e d ifferen t  

levels <*T c&lotas. At the 1m le v e l of emlctas# the grea test production 

of faults par p lant wm at the loir le v e l o f magnesium# whereas# at the  

medium and high le v e ls  o f  ealctm% there was l i t t l e  d ifferen ce  

the responses to change in  concentration of 3aagnosdUi% althmigh there 

w&m s lig h t ly - mmm £ru lta prodsm&d a t the high m&gxiealBm lev e l*

la the I 3c S x Ct relt&lagioihlp# slipifieaaoe i s  abtrAlmtod to  the 

variance for the four degrees o f freedom fo r  th is  in teraction* Cos** 

founding o f f«*a? degrees -of' Jfceedoa.fcr eaeh aseand-w tor intesraotion  

with rows aad columns makes I t  im possible to  o p era te  oat the in d ivid ual 

degrees o f &eed*R# ao that the Individual term responsib le fo r  the 

sig rd fiea n t variance mŝ r nob be determined* HMrvw# fr m  an examination 

o f  the laoans fo r  th is  in teraction  as sheen 4a fa b le  13# i t  w il l  be seen

th at th© le v e l o f calcium  modified the response to  the d iffe r en t le v e ls  

o f n itrogen and potassium* Urn calcium  had a d e fin ite  repressive e f fe c t

on the nu&ib&r o f fr u its  produced a t the Mgh le v e l o f n itrogen in  ess** 

JanQtim w ith  the three le v e ls  o f  p otasslm * At the low le v e l o f  calcium  

and the ssadiaia le v e l o f n itrogen tit® boat decree o f  balance appeared at 

the iaadia®a le v e l o f petiuMdxnv* litrq g o n  a t th® low le v e l appeared to  

ov^ooii© the repressive e f fe c t  o f the Imr calcium  concentration* I t  w iH  

bo men th at in  th is  second order in teraction , pobasstaa did not m te r i— 

©Xly in fln o i^ s the response to  %&m In terestin g  levels: o f nitrogen ami

gffitect of tfwtritiom on the ijineral Goisposliian of the Irnm m ® *

/ H  o f the loaves iSrois cash treatm ent a t the f  in a l sampling date 

cm done 1-9# l$fa2# ears dried  aid  grrnrnd fo r  ehsolo& l aniLtygis*
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>gen C co to n t*  Tfm n i t r o g e n  analyses o f  t h e  leaves mm g&mn to  

Tabto Hi. as th© ueana 

Am w o ld  be mqmcim&f 

c o n te n t  o f  t h e  l e a v e s  w as t h e  anousxt o f  n i t r o g e n  i n  t b e  a u h s t r a te *  The 

aneCtyele o f  variance to  Appendix Table 12 s ! »  t h a t  t h e  high  variance 

f o r  t h e  n i t r o g e n  e f f e c t  m s  d m  © a i i r s l y  t o  t h e  l i n e a r  te sm  'With im  

d e v ia t i o n  £?<m I to o a a r t i j*  In& sisich  m  t h e  X to o o r i ty  r e f e r r e d  'to  a c tu a l ly  

c o n fe re e  t o  t h e  vuM  o f  ^X ogarltliaio  p ro g re  s s lo n *  i t  t o  e h e e rv e d  t l i a t  th e  

asasnmt o f  n i t r o g e n  f s e n d  t o  th© lo a v e s  m is  a  X o g iir itto ito  to ra s tlo s i o f  t h e  

assonant o f  n i t r o g e n  t o  th e  s u b s t r a t e  ( F ig u re  1 }#

of nitrogen found to  the leaves mis to*  

d % the eormmtoa&tom of etoiaenb© other than n itrogen to  the  

nitrogen content of the leaves wm 'kmmr at 

iston than a t the lxar or a t the high torcto  o f  

Imfewmm the lot* and the high toveto of pota^tom  to  not 

** «Jthouigh ib© deviation at the laedtoai le v e l to quite to

t:mtm

the m aam tt of n itro g en  to the leaves* As th e  oockeantratlen of m&eium 

in creased  frcm th e  to r  le v e l to  th e  jaadtosa th e  n itro g en  co n ten t

r$ m  a t t e s t e d  W  t h e high to  Appendix

Table 12* F u r th e r  reduction to  nitrogen c o n te n t  

l e v e l  and  th e  h ig h  c a la im s  l e v e l

mm

mt the n i t r o g e n  c o n te n t*  km t h e  

fro*a t h e  la w  l e v e l  t o  th e  h ig h  

o d ecrees©  t o  th e

th© sasdlm& e tm c a n t r a t to n  o f d id  n o t  doviat© !
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TABLE Hi* Ilean V a lu es  f o r  th e  Slain E ffe c t®  and F  
I n te r a c t io n ® ,  G iv in g  t1i© E f f e c t s  o f  n u t r i e n t  I on th e  

r a t a l  H ltttag o n  C o n te s t ,  i n  M i l l i g r a m  p e r  Gram, o f  C\
ja m '^ 9 , I9h%*

3U32 28.73 26*76

H-L
*WK
SWi

19*30
2B.97
3B*SS

*i ® $&%OU##
32.26
iit.8?

20.16
27.68
38.36

18.93
26.95
3k.Sil

E—L 

K—U

30*99
26.7U
29*01

3U.S5 
26.5? 
30. 63

31.31
35.9b
28.95

27.12
25.70
27.U7

Ga*»L
Ca*M
Ca-H

35*1?
26*55
25*09

35.®
29.30

3U.27
27.09
2U.85

35.59
22.67
22.03

GSM. C ** oa~H K'-»L It**!! K**If

35.17 26.55 25.09 30*99 26.75; 29.01

22.63
37.96
LOi.73

26.28
27.39
35.99

ia.79
21.55
3lt.93

18*88
32*77
ia .33

18.1j6 20.56
27.15 26.96  
3U.60 39 .71

37.2(3
31.5b
36.53

29.22
25.22
25.22

26 .31
23.U5
25.50
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TJiHUE Ig* IJean T a iras  fo r  th e  Main EtJBaefcs m l  Piret**ortta* 
Iii&era&tiasis, o lv ln g  the E ffects o f Sutriasfe on tha
Potoss&um Oostsnt* in  M H Sgrm s per Gran, oC caa&aloups 

Laacres Saaaplisd Jim® X-£# 19U2*

B-& Hg-K III

37.36 32.33 23.56

N~L
iiLJif
ff**H

30 . 1?
3b . 52
22.5?

38.10-
1JL.6U
32.<4

32.75
32*.02
30.23

19.35
27.89
23.1^

M U
M l 
K—H

34.68
22.00
56.5?

17.95
26.30
6?.au

114.98
2U.71
57.30

11.11
3lu99
14.58

Ga**L
vw*m
CaHB

1 4 .6 6
31.32;
19.25

U?.2»6
39.89
2U.73

b7.88
31.00
18.12

32.6b
23.13
14 .91

CUM*. .CM* C*»K K—X. Ml... I-H

1*2.66 31.3b 19.25 H i.68 2 2 .0 0  56.57

14.52
48.59
36.88

30.67
35.62
27.73

17.33
19.34  
21.09

15.51
16.30
12.23

22.28 52.71  
25.CS 62.20 
18.67 5 b .81

19.31
31.46
77.23

14.51
21.56
57.94

10.23
11.98
3l;.55



n lth  no sign ifloan ee attributed  to  the quadratic term# This in d ica tes, 

then , th at tl® oaleSm  content in  the leaves perform  as a d irect loga* 

r lth a lc  function o f the calcium  concentration in  the substrate (Figure 1)* 

The mean maSnes are aham in  Table 16*

At t h e  Xmr an d  t h e  m e d im  l e v e l s  o f  p o ta s s iu m  t h e  ca lc ic® , c o n te n t  

o f  th e  le a v e s  tm s  s i g n i f i c a n t l y  h ig h e r  th a n  a t  t h e  h ig h  l e v e l  o f

p o ta a a te i*  The c a lc iu m  c o n te n t  o f  th e  l e a v e s  w as g r e a te s t -  a t  t h e  medium 

potassium lev e l*

A eigpiif lean t d ifferen ce cadets in  the eslxdan content o f the 

Immmn a t the le e  le v e l o f isagimsins .and a t the high le w d  o f saatgrndun* 

w hile no d ifferen ce I s  apparent a t the ssleium le w d  in  comparison with  

the Xm le v e l o f magnesium* Magnosium affected  tba calcium  content le s s  

than did potassium , b et the calcium  content was somewhat higher a t the 

low and medium le v e l o f magnesium than i t  was a t the high lev e l*

D* Ha^gseeium Content* ixaminatioii. o f the mean m in es in  Table 1? and 

the an alysis o f variance in  Appendix fa b le  IS w ill  show th at the r.*ag~ 

rmm&m, content o f  the loaves to o  influenced to  the greatest exten t by 

the magnesium concentration o f the substrate* furthermore, i t  i s  seen  

th a t as the M geeelissi concentration increased in  t'm  subeiarefce, the 

nesium content famed in  the leaves increased in  arithm etic proportion  

(Figure 1)*

The le v e l o f nitrogen in  the substrate had no e f fe c t  on magnesium 

content in  the lam es* Potassium in  the su b strate, on the eth er hand, 

exh ib ited  qu ite m profound repressive e f fe c t  on &&gmm%zm content* At 

the leer le v e l o f  potassium the iMmmm contained 12*0*? age* o f rasgT^sitm 

per gras o f dry weight* At the mrt&m petm dam  le v e l the magnesium 

content mm 10*28 lags* per g rm , v tiile  at the high potassium le v e l the
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TA2LE 16* imm  Valxmm fa t  tbs Main EiUfecia aad F lr« t-o rd « r 
Xtt&eroetlaaB* Glaring the e f fe c ts  o f n utrient I m l  cm the

Calcltm  Ocmtent, in Milligram pear Orm^ o f cantaloup© 
isa-ves Stapled Jan© l- 9 # 1S3U2,

WH! C*-i. Cartf Ca-H JM* H
72.2 72.5 6b.lt 38.8 66.5 301.5 ?it.8 79.5 55.6

IML
H-*!
!MI

?2*3
65*6
71*5

77.h
70.7
6fi.it

71.9
69.2
76.8

67.6
56.7
69.5

U6.2
36.5
32.it

67.7
60.8 
71.1

103.0 
99.lt 

1C®.2
83.2
69.9
71.U

?3.b
7U.3
93.9

60.3
52.5
Sb.l

Wt 
I—M 
K-f!

7k*B
79.5
55*6

75.5
33.0
58.1

80.3 
35.U
53.3

68.7
69.6
55.5

i«3.6
U3.1
30.7

72.3
7lt.Ii
52.9

108.5
112.9
83.2

Car-L
Ca*4i
GaHd

36*B
66.5

101*5

ltl.6
71.5

lD3.lt
Ul.3
68.2

lab.5

33.2
6o.O
96.7
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fMMM 17* M for the isaln Effeefeo «od P:tM&-«Gra®r
lx& $ra£tlons, Giving the BCfeete o f Ifutrient LenmX a® tha 

Content^ in  M lIHgr®is p«r O r® , o f G®atalospa 
Xmmkb Saisplad Mm  X9b$«

Sg~L . Mg**E Q&r~li O0r*u **v f~M K-H

3 .2 1  7 .la  19.1i3 ajuus \S#̂ j2 22.09 10.2C 7.66

H-L 9 .li9 lu ll 6 .75 17.63 13.23 9 .95 5 .3 0 11.2? lo .52t 0.6?
iw r 9 .7 8 2 .h i C.!3i l f i j t f 32 .11 11.91 5 .3 1 13.20 c.2P 7.33
-̂r 3 0 . 79 3 .2 1 7.06 22.19 12.02 32.5B 7 .76 21.81 32.02 8.53
tr *?JSHU 22 .Op 3.7? 9 .72 22.80 16.19 1U.73 6 .31
K**»H 3 .27 7.1i9 20.30 32.55 32.1? 6 .3 ii
c**rr#»> | a 7.&J 2 .6 0 5 .03 25 . 2*1 8.62 6.2*9 5.92

C*-L 12 ..'-6 3 .79 21.22 22.35
C&-E XL.W 3 .5 7 6.12 22.75
Ca^H 6 .12 a .2 d 2 .90 13.18



een&ent m s 7*68 per grata#

*epre solve e f fe c t  o f calcium  In the substrate on the 

content m s g rea test at the high le v e l o f  calcium# Bxessiimtion o f 

3 w il l  slim  th at as the calcltm  concentration in creases *2*“*

o f a

sig n ifica n t#  In tbs 1 x  K in teraction# the aoet obvious d iffe r e n c e  

usre in  the a ffe c t  o f the le v e l o f potassium cm the aagneaLtua content 

at the three le v e ls  o f  nitrogen# At the 1m  le v e l o f potassium there 

m s l i t t l e  d ifferen ce In t lm eagnesira content between the l&m mod the 

high le v e ls  o f nitrogen# v tiile  at the wmXXvm n itrogen le v e l the 

content was uaich higher# At the medlugi le v e l o f  pot&sslma# aa the  

hand# the magnesium content was le a s t  a t t h® medium le v e l of 

interm ediate a t the leer le v e l o f nitrogen# and greatest as the Idlgh le v e l  

o f nitrogen* At the high le v e l o f  potassium the magnesias content m s  

least- a t the %am n itrogen

In  the !l x  Hg in tera ctio n  the  

(a ) x  Hg(a) berm* This w ill  he seen  

a content between the low and

to  the

the mmmm m  the d ifferen ce in  

le v e ls  o f  n itrogen a t the 1m

w ith  the high le v e l o f  

fear the K(a) x

fo r  the aign lfioance found for the- K i C a  in tera ctio n , when both calcium  

and potassium, were low in  the substrate the magnesium content m s qplte  

high# whsweas when the calcium  m s low and the potassium m s low in  the 

substrate# the magnesias content was qu ite low# on the other hand# 

when the calcium  le v e l In the substrate was high there was l i t t l e  di?** 

fer@ti.ee in  tba ■magnesium content in  the leaves between the high and

mailto:fer@ti.ee
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loir c<»t«*n£rs&ions o f pnbassiimu

A ©Sssilar relationship axisbad in the K x wg inbcjTOcblon except 

that the reaper*© to the loir and the high level of potassisam ms s lig h t

m l &£ mmgmMxm. in the substrate, 'ehsreas at the high level 

the Esagnesiusi content o f the lea v es ms greatest at the le v

tlrf X£&3 
»•*»

le v e l o f and least at the lilgh le v e l of potasslusw

The rngnesim  content o f the leave* as a response to  the level o f

irnggmmSom in the substrata is seen to have been reified in. rather £X«*

b®r the content o f c a lc jto  in  su b stra te . This i s

the variance for the ca s  Mg in teraction  in  Appendix Table 

15* In the M fti va lu es in  Table IS , th is  rela tion sh ip  i s  saosb apparent 

froga the reXativeXjr sm all d ifferen ces in  sagnosiluia oosxtcsnt a t th e Xaer 

le v e l o f  iisipcsjUm and the three le v e ls  o f ca lc  5am as ooqpaared to  the

d ifferen ces resu ltin g  front the Xsvoi o f caXciuEi a t the

V .**»•

eonbeiit in the  

blots® at 6  is.#.

substrate ms held  

per liter. The

that the phosphorus 

hy the level® o f

In T able 1 , 

in a ll of the 

o f variance g 

content o f th e

nutrient noli**

m s  inHxa-

Table 18. In 

the Turn level of

T?lor

mm observed batmen the 

-substrate, 

the three levels of

Veaty l i t t l e  

the high le v e ls  of n ltro*



TABLE 18# Msssi values fo r  th© Main E ffects ©rid First-O rder 
Ii^@raotimssf Giving the Effect® o f Mtrtriont Level on the 
phosphorus Content, In M illigram  per Gram, o f Cantaloup® 

Lacms Sampled June 2**99 19U2#

!b3“I* Hg-U Mg-K C8r-%t «►* Ca-H K-.., K—II K—ssi

11.21; 10.72 30.12 11*08 10.36 10.65 lb .ld ; 10.36 7*37

w

B-IT

13*1?
9.36
9 .56

lh .2 6
10.be

9 .07

13.56
9.23
9 .39

11.68
8.U6

30.23

33.52
10.01

9 .72

12.95
8.67
9.U5

13.03
9.U1
9 .5 1

18.37
12.79
32.17

12.98
$>.63
8.23

8.35  
5 .67  
8.26

E—L 
K-tt
K—If

lli.b lt
10.28

7 .37

16.16
10.3b

7.03

l i t . 65 
10.36  

7.36

12.52
30.31;

7 .7 1

l i t . 29 
11.20  

7.76

lb . >3 
10 . 15

6.38

1U.50
9.h9
7 .9 6

C&—L
Co—1! 
Ga»-H

11.08
10.36
10.65

10,83
10.81
12.09

11.22
9 .68

11.08

11.21
30.38

8.78



2^* per grant at the low potasstas concmtration* As the oonoao* 

traction o f potassdssa In- the oubstr&to was Isxme&od the phosphorus 

content at tli© loros decreased, so that at the zaeciixus le v e l of pcFtaeslnsi 

the phosphorus content was 10*23 sage* per gram, and at the high lew ! of 

petasslusi the phONSphcaros content wss 7*3? mge* per graia*

The sî iific&uc© attributed to the n x I' interaction was duo prl— 

xBarily to the Ufa) a E(&) term* The sl̂ p f̂leanoe for this team is m 

r e fle c tio n  <*£ tha difference in response to the law md high le v e ls  of 

nitrogon mt the leer le v e l o f  potassium as oosiparod to  the high le v s !  o f  

potassium* At the low concenbratl on o f potassium in ttm  substrate the

tration was low than when tbs nibragfsu le v e l was h 

head, vtnrn the potassium le v e l was high, there mm

coneo&* 

i* on the othar

no d if-

in  response to tha low and to the high le v e ls  of nitrogen*

F* Boron Content* The boron supplied in  the substrate m s constant f  or 

a l l  treatiaents a t  the 0*5 PP»* eonmnfcratiara, but i t  was found .tens. the

that the boron content in  the le a ses  mm *' 

bp Urn le v e ls  o f nitrogen and potassium  in  the  

o f variance i s  shown in  Appendix fa b le  17 , and the m m

© boron dot^wtnmtions are prm ibad in  Table IS*

s e r ie s , the boron content in  the leaves m s  h ighest

As the ewicmtr&tic® o f n itrogen

values fo r  

In the

increased logarithmically in the su bstrate, the content of baron in the

In Vm s e r ie s , the boron content m s highest at the m diun

a t t ills  eonoen**

tr a tie n  then at the low or high concmbr&hion* only a s lig h t  d ifferen ce



TABLE 19# Mur Tallies fur tha Main Effect® and F irst-order  
Interactions* Giving the E ffects o f Nutrlaneb L ew i on the 

Boron conten t, in  part® per M illion , o f  cantaloupe 
Lww Sampled aim 1 Xpt$2*

Mg^. Car*L Oa-H Car*B X-L M I K—If

209 21? 19b 231 226 183 183 2ia IPS

1-L 266 292 285 222 305 3d* 191 272 293 235
IWH 203 202 199 208 218 205 185 16b 257 13?
H-a 150 133 16? 151 108 168 17U 113 17U 161*

E~L 1B3 203 196 150 189 208 152
K-U 210. 236 21*8 21*0 265 21*7 212
K—II 195 188 20? 191 177 222 187

Ca**L 211 230 210 191
Ca*-Sf 226 *35 237 205
C*»II 103 152 20i; 185
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m d  n o  a d ju s tm e n t m s  mad©*

The e<M ioantratlQfi©  ar©  i n  th in  e x p e rim e n t a g a in  d e s ig n a te d  as low  

CL), imoisaia (K ), and h ig h  ( l l ) .  The lo tr  © a r b itr a t io n ©  nmr® planned t o  

b© d e fin ite ly  d e fic ie n t le v e l* , approclsmting the nacnsita o f t In eXeaexxts 

fo u n d  i n  the s o i l  s o lu t io n  u n d e r f ie ld  QcwiditlQsia) th e

asdlxra eanoentapactioBB w ere f iv e  tim e s  that a t  the %m lo v o l j  and  the 

h ig h  concan fera iion©  ,i?ore f if te e n  tim es- th a t a t the lo w  le v e l*  From th e  

r e s u l t s  o f  l&perixaenb X i t  w as ©xpocted t h a t  the g ro w th  an d  f r u i t i n g  

would b e  g r e a t e s t  a t  the h ig h  le v e ls  o f  potassium , c a lc iu m  and  m&gjsoslnm* 

th e  h ig h  c o n c e n tr a tio n  o f  b o ro n  w as p lanned . t o  b e  i n  mmmsm o f  th e  n e e d s  

o f  th e  c a n ta lo u p  p la n t*

Mo d i s t i l l e d  w a te r  w as a v a i la b le  b e tw een  am© ?  and  dun© 2 3 , and  

i t  b e a m  n e c e s s a ry  t o  us® ta p  'w a te r i n  th e  p r e p a r a t io n  o f  th e  fe e d in g  

so lu tio n © *  B a d ly  i n t e r  a n a ly s e s  sad© b y  the- W ashing ton  S uburban  s a n i 

t a r y  Cca&tiLseion w ere © m a ln e d , and i t  wm t ©and t h a t  th©  ta p  w a te r  u se d  

f o r  t h i s  s ix te e n  d a y  p e r io d  c o n ta in e d  th e  fo llo w in g , i n  ppn* % s i l i c o n ,  

0*0$ © alo ii3%  1*4*0$ saagnairtUi% 3 *33 sxfLTato, li&#?f I r o n ,  tn u se $  

nee© , 0 »0 |  ai’m m ia , 0 *0 $ m d  c h lo r id e ,  1 1 *0 *

S ach o f  th e  c o n ta in e r s  w as le a c h e d  a t  a p p r a ^ a a te ly  a e s ith ly  i n t e r 

v a l s  t o  T&tmrm mw  a c c u ia ila to d  © alto *  L e ach in g  w as e f f e c te d  by th e  

a p p lic a tio n , o f  one g a l lo n  o f  t a p  w a te r , fo llo w e d  t h i r t y  is in iib e s  l a t e r  

w ith  cm© l i t e r  o f  d i s t i l l e d  w a te r*  A f te r  th e  d i s t i l l e d  w a te r  had  d ra in e d

th e  fe e d in g  s o lu t io n s  war© a g a in  s u p p lie d #

T i»  d a ta  £&m  t h i s  a s p e r to m t  war© imaXyeedi 'ly ,  th e

mmm p ro c e d u re  u sed  i n  E asperlm ent I#  wwmw®T9 inasm uch  m  th e  m d iu g i 

c c m c o n tra tio n s  i n  E x p erim en t IX a r e  n o t e q u id i s ta n t  fro m  th e  tern and th e  

h ig h  e o n e e n to a tlo n e  cm a  g©€*a®tri© s c a l e ,  o n ly  th e  t o t a l  v a r ia n c e  f o r  

e a c h  e f lfe o t i s  shew n in  th e  s t a t i s t i c a l  an aly se©  p re s e n te d  i n  th e
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apportix tables#

E ffect oT I l a t r i t o  on growth as lleasurad by Diy 'AOiijjst#

Plants- imam l’aaoved fo r  dry weight determ inations on June ? and 

Mem 30 , a fte r  wfciah there remained bw© plant® In each container which 

wer© allowed to  develop to  xmtnrlty# f bm f in a l eanpling wa® begun mi 

Soptrfsgfaer 1 and continued through smpbmfomt 10#

Data ahoaixig %ho wmmm for- th e main effect®  mid the fire t-o rd er  

interaction®  o f the three le v e ls  o f each ©lessent cm the dry woiglit o f  

the plant© a t  the Mem 1 seopliKig date arc- ahcwm in  Table 21, axxi th e anal* 

y o is  o f  variance i s  jsreaettted in  /*pp©ndix Table IS# BXanintttlon o f those  

data revea l th a t Sm th ese young planet*, Urn mmm% o f  growth m  mmsumd 

by dry weight was influenced s ig n ific a n tly  by the concentration o f  

potassium , calcium  and magnesium in  th© substrate*

The response to the concentration o f potm&ixm «aa greatest a t the  

high level, and as the ccmconbr&tlon o f potassium was decreased in the 
substrate the amount of growth warn decreased* A parallel situation

la  the responses to  calcium  and The leaoiiiat o f dry

w eiglit was g rea test w ith each o f  those elefaant* ^mn the ecm centration 

was a t a high le v e l, Ho s ig r ilf lean t d ifferen ce i s  observed between the  

responses to  cliffsron t la v e le  o f boron#

In addition  to  th ese main e f f e c t s , the variances fee* the K x ca  

asm the X x  Mg in tera ctio n s are sign ifican t*  nefstrcmee to  Table 21 re~  

w al®  that the dry weight produced was greatest- for th e potassium and 

calcium  cc^dnatlcm  when both o f  these nutrient elem ents were a t the 

high le v e l o f  concentration* fhm response to  the varying le v e ls  o f  

e&Xci&ua, a t the .racdium la m l of potassium i s  mmi to  d if fe r  £rom the 

response to  the s ^ e  eancantrations o f calcium  a t the 1am or high
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T&MM- 23U Moan Values for the Main E ffects and F irst-ord er  
In teraction s, liv in g  the E ffects of Tfofcrlenfc Level on the Dry

in  Grass® per P lan t, o f Cantaloup©
leaves and Stans* (June 7, li?U7}*

”-L B-5! .0-!! re-L  5®-H Kg-H C*-L CJMf ca-u

. a a . 26t* . 2ia . .106 .257 .305 .11*7 .2 7 0  .331

K~L
:« f

*121
.255
.372

.320

.273

.336

.131

.206

.375

.113

.205

.Uo5
. 11*0
.337

.1 0 6

.262

. 1*01

.173

. 361*

.377

.0 6 2

.176

. 201*

.11*7 .151* 

.332 .259 

.3 3 2  .579
/-»« . ..*

0*41
Ca*»H

. 11*7

.2 7 0

.331

.31*2

.251

.336

.1 6 1

.309

.323

.139

.2 5 0

.333

.103

.181

.275

.173

.287

.311

•166
.31*3
•1*06

!4S~H

.166

.257

.305

.179

. 221*

.326

.186

.272

.336

.191*

.275

.252
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potassium IsTClg* At the ss©d±ina potassium le v e l the response m s actiw  

a lly  g rea test a t the xaedluast le v e l of caledxm* wkmrom a t the last and 

m&£hm le v e ls  o f potassium the response i s  grea test at the high le v e ls  

o f cslLcIxbi*

The response to  ma^sesiaja in  the isain ©ffocsbs was g rea test a t the 

high le v e l o f concentration o f that nutrient elenantp and in  th e K x  !ig 

in teraction  th is  rel& t iosiship rooained true except whsm the le v e l o f 

p otassim i tees high* At the high le v e l, o f potassium  the response to  nag- 

m siti®  le v e l m s g rea test a t the raadiasa ooneexrtratlxsw

The p lan ts s a ile d , fo r  dry m ig h t cloberBiim ifoiis on June 30 and 

Septm$%3m* 1-1%  w e  separated in to  the leave® and stoats* and the m ig h ts  

wmm recorded separately for  these tissu es*  The data shecEing the m ans 

fo r  th e dry w eight o f the lea v es a t those tw o sam pling d ates ar© shorn 

in  Tables 22 m l 23* The analyses o f viirinnee are presented in- Appendix 

Tables IS  and 20* Exssdaation o f these tabular data rev ea l th at on th® 

June 30 ^a^Xtng the response. in  dry m ig h t o f leaves m s s t i l l  iijflis-* 

®n%®& ccm sidom bly by the le v e l o f potass±sn% calcium and iiagneain%  

whereas a t the fin a l s a il in g  date on Sept«®abor 1*1% the dry weight o f 

the ieapwa was ixtflssansad sig n ifica n tly - only by the concentration  of

At the June 30 sas^Xing* the response in  dry weight nm  g rea test a t 

the high le v e l o f potassium , the high le v e l o f calcium  and the high le v e l  

o f laagnostos* Thar© a s  no s ig n ific a n t d ifferen ce betsaeR the response 

to  the sie&iasa. and to  the high concentration o f potassium or caloia%  

although a t the law ccmoontration o f  these elewenbs th© respond© «  

s ig n ific a n tly  loos*

The slgedjflcanee o f the variance dut© to  the C& x 2£g in teraction  stay 

b© co^&ataod on th® b a sis  o f th© d ifferen ce in  response to  th© varying



f&BLS 22* Mas* Ys3h&& far Urn Main Ilf-Coots and Firat«oi*dar
tp Giving tim  E ffects o f fUatrimit L ew i on tha fzry H eight, 

in. arasas peer P lan t, a£ Cmi%aXm$m (asm  30 , 19^7}•

B~*L T*i .Jfrf IMi Î HL ( MjiHM c;»-l Oap*fe C*-H

1#75 2*03 2.10 X.0b 2*12 2.12 l.U i- 2*31 2 M
M
P-M
K-H

1*0?
2*26
2.5S

1.05
2.3b
2 . 0 ?

1*08
2*31
2.7X

1*09
2.3b
2.86

0*li9
1 .10
1*38

1*03
a.a*
2 * 6 9

1*70

I t t o

0 . 3 9
X.I46
1.38

X #1.4-0
2.87
2.88

l.k 3
2.6?
3 .20

C®r*h
Ca-M
Oa-fl

l» lii

2 l S

0 * 9 5
2 * 0 2
2*28

1*25
2.38
2«I|6

1*22
2.52
2*56

0.7$
1*22
1*13

1 , 2 9
2 . 3 2
2.78

X.3S
3.39
3.1a

Mg-E

Mg~!I
i,oii
s/rx t  jfjP.JLZ
2*?2

1*91
2*30

1*08 
2*1? 
2 .86

1.02
2.29
2.99



3 0

I4BIE 23* Mean Tata* 
I n te r a c t io n s ,

th e  Dry
lewm e.

55adn E ffec ts and 
E ffects of fttrtarSJBife
i n  Ctrmm- per Plant, 
(Septerster 1—1 0 , 19b?) •

D-L 9-&I 

15.09 lb .1 9

E"»l 2lw09 ■*%«* cm **.«&# i3w 15.¥)
Mi I5*b9 17.71 Xt*06
W! 15.10 1 cf *?*, 13.H

Ca-L 9.89 6.85 6*87
16*23 18.55 lit* 21

GHf»H 18*56 17.85 19.b3

KS-1 Hi.27 13.28 13.1|6
Sg-lS 13.35 *» r*?“*13* 12*0?
Mg-*H 17*06 I8.IJ1 17*0b

M  Iffr-S* Mg~H

15.U0 lb.2? 13.35

lS.Gb 33.05 13*liU
16.75- 32.29

16.U6 33.00 lb .3 1

H*96 9*90 8*b0
15.91 17*10 Ui.a?
1 8 .3 2 15.80 17.62

16*0?
m *ia
15.71

Q&~t Câ . CiHI 

1 7 .0 6  9.09 36.23 16.56

15*77 6 *lo li;*12 22*96
17.142 12.1i5 16.90 25*11
17*99 H.05 15*66 18.59

11.38
17.56
22.25



tmmlm o f  calcium  a t the low conGcmtrstion o f m  compared to

the imsdinm and high com ontratlono o f magnesium* At the low aonmntr&iiaii 

o f ss^nasdto there was l i t t l e  dlfferoia^s in  the rempmtm to  the throe

le v e ls  o f  ea le itm , vdisreas a t the madlaa and high concentrations o f mag- 

n ^ te a  there « a  a great d ifferen ce in  the responses botween the low and 

medium le v e ls  o f calcium , and the response a t the medium and high con- 

centi'atlomy o f calcium  woo sim ilar*

At the f in a l s o l i n g  on September X~10 only the calcium  le v e l  

tnflu©i&jo& tljo dry weight o f  leaves* From fa b le  23 I t  w ill  ho soon that 

the grea test d ifferen ce In response was between the low and. the medium 

le v e ls  o f  omw5entratlo% the greater dry w eight being found a t the 

medium lev e l*  The g rea test dry w eight was produced a t the high le v e l o f  

calcto%  although the dry  weight produced a t th is  conoemlarailan was not 

sigrdflean& iy groater than at the medium lev e l*

The s lip iifio a n t variance fc r  the E x  0& in tera ctio n  in d ica tes th a t  

the le v e l o f  potassium  m ateria lly  changes tine normal response to  the 

d iffe r en t le v e ls  o f calcium* E^forenoe to  Table 23 w ill  show that a t the  

lam and the high le v e ls  o f  p o tassiu s the response to  calcium  i s  in  the 

mmm d irectio n  as fo r  th e main calcium  e ffe c t*  At the modims le v e l o f  

potaacima, !«xs©ver# the dry weight was g rea test a t  th e mdim  lo v e ! o f  

calcln%  interm ediate mt th e high le v e l o f calcium  and le a s t  a t the low 

2 a w l o f calcium*

Ths respams© in  s tsn  growth, a s measured by dry w eight, c lo se ly  

p a r a lle ls  that o f the dry w eight o f  le a v e s , except th at a t the jam  30 

sampling date the concentration o f boron in  th e substrate Influenced the  

@tcm growth* The mean values fo r  the dry weight o f  stems a t the 3mm 30 

saripHn-g are shown in  Table 2h, and the am & ysis o f  variance i s  presented  

in  Appendix Table 21* I t  w ill  be observed th a t in  the potassium  eerie*



2k* Haan Valaes for the Main Effects and First--order
In te ra c tio n s*  oiving the Effects o f n u tr ie n t t & r t s l on tins ,D«r

m ig h t*  in  Gras© per Plant* of Cantalm^i© s t m m *  (aoas 30* 1pit?)*

:wx. &4I 3—Ji Kp-K Ca-L Ca-i* Ca-H

1.023 1.2U7 1.253 .555 1.379 1.586 .655 1*1*78 1.3S8

H
&4I
M l

. m i

1.356
1.720

•UiC
1,266
1.357

•U58
3,1*50
1.833

.1*36
1.352
1.971

.200

.5%

.881

.1*21*
1.701
2.022

.709
2,782
2.260

.31*2

.auo

.982

.63* .537
1.700 3,528 
2.080 2.099

Ca^L
C#p̂ C
Ca~H

.655
1 » ) M
1,388

.5W»
1.250
1.260

.766
1.597
1.379

.651*
1.588
1.517

.81*9

.666

.551

.858
2,627
1.653

.658
2.11*2
1.955

.555
1.379
1.586

.553
1», 3»ll* 
1.391

.596
1.1*62
1.683

.517
1.558
3,681*



at the medium le v e l, and le a s t  a t the leer lev e l*

F t®  Jqppmllx Tahln 21 I t  Is  seen that the K x  Mg and the ca x  Mg 

interaction®  are s ig n if ic a n t, or In other w rd » , the le v e l o f potaeaiant 

alter®' the reaponee to  the d iffe r e n t level©  o f aavgBMdtoni m i the le v e l o f  

oaloitea alter®  the voBpanao to  the d iffer en t Ixsvela o f magnesium# In the  

K x  !3g in tera ctio n , the dry m ig h t a t the high le v e l o f  m p^sim a ia*  

creased m  the concentration o f potassium  Increased, ifhereas a t the leer
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fAHLB 25>* Mean VtiXuee fo r  the Bain Sffeofee and Firirfc-order 
In t^ a ctla n s*  Giving the 35£Cfeet8 Mtttrient XrfnreX 

<m tin© jyry 'height, in QTmm par plant* 
o f c«ntaXoc|x» StauB* (sepbasaber X~XO# 2 9 i*?)«

D-I, IMS u-n Mg-X, ?sg-& na~5t Ga-L e a -s co-n

10.02 9 .13 30.51 10.61 8.85 30.20 7.72 11.11 30.82

ML
K~M
E—ff

9 .08
9 .92  

30.66

7.U2
xx* 29 
11.35

30.26
8.61*
8.1*9

9.5U
9.83

32.15

9.30
12.1*1*
30.19

9 .03
7 .71
9.82

9 .0 1
9 .60

11.97

U.39
9.58
9.39

9.6b 13.20 
12.0b 6.3b 
11.66 11.33

Ca~L
Ca~?i
G&-B

7.72 
U . 31 
30.82

7.25
32.13
30.69

6.57
9.76

11.06

9.3b
11.1*5
10.73

8.1*9
12.88
10.1*5

7.15
9 .2 1

30.20

7.52
31.25
11.03

»©-L

w@-n

10.61
8.85

10.20

9 .03
9 .96

12.63

8.93
8 .00
9.63

32.30
9.W*
9.Q5



s ig n if ic a n tly  g re a te r  response than, a t  th e  low Xs?v©X 02

The dry veî hb of the root®,

enced by the XeirnX o f caocentratioEr 

sh is  IndLteabed by

far the dry m ights of the

led  on s

mMjm  o f th ese  

resu lted  when the cancentra&ion o f

dry m ig h t a t th e low le v e l o f  

s. .series • In both the oalelm s

ile  23*

in  Table 26*

r?rt-

mb dry weight o f root*  

was a t the high lev e l*  a l*

i* w hile  

wsm the le a s t  in  the pota»»

ledaes* At the low

le v e l o f potassium mas 

le v e l o f.as a t the

K x  ca  in teraction  i s  re£toeted  in  the 

le v e l o f calcium  the dry m ig h t o f roots a t  

la s s  i*hm  a t the jsaedima or

at the high
n wm Imbb than at- the low or laadium X«mils<

fear the K x  B in tera ctio n  rem o ls

th at a t th e  loar benxi eonoentarablon the

high lev e la  than a t the

to siM ms g

s* *«•▼«*>

so that there mm  no In the response- to

the 1

slum

Furthermore* m% the 

loss at the low

o f

mX of boron than 

iio&ism or h igh  le v e ls  o f boron# whereas a t the high le v e l o f 

potasatom the response to  the law le v e l o f boron m s  s ig n ific a n tly

a t tl
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T&MM 26* m&n WzQmb® fm* the ilata First-Easier
In teraction s* and the 1C x llg x  B Interaction^ (liv in g the 

K ffoeis o f  ly tsd a iit le w si on the Dry iftigjik* in  oraas per Plant* 
o f CantaXcmpe Roots* (septas& w X~10* !9b7)*

3-L 13—ii B-H GSf*L Ca-U Ga»H

2.63 2.13 2.h2 1.52 2.5U 3.13 1.5? 2.55 3.0b

KEL
K-4C
K-H

1*?8
2*66
2.7b

1.25
3.30
3.3b

2.09
2.07
2.23

2.00
2.60
2.6?

1.20
2.02
1.33

1.50
2.96
3.16

2.6ii
3 .00
3.7U

•5U
2.22$
2 .01

1.55
2 .A
3.5?

3.26
3 .2 0
2.66

C«p»L
CUES
C*-H

! • »
2*55
3.0b

1.73
3*72
3*bb

1.35
2.12
2*92

1.69
2.82
2.76

1.28
1*76
1*51

1.78
2.U1
3A 3

1 .73
3 .U
U.1G

MfEL
MSSHK
MgE?

1*̂ 2
2*5b
3*13

.95
3*23
3*71

1.!i8
2.U1 
2*b9

2.12
1.97
3.18

T33-L
B-&

ifrtwYi
M S
Kg-41 jig ." EO-1

iv ;
Mg«R

K -i,
EEI
K-4!

•b7
1*25
1*12

.91
ii.88
3.92

2*37
3*79
b .99

1.63
1 .07
1 .75

2.38
2.36
2.51

2.23
2.79
2«ls2

1.50
3.7U
1.12

1 .2 1
1.6Jt
3.06

3.28
2*li2
3.83
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The teteracfclan o f calcium  on im&mmixm nay bo noon by examination 

o f the s m s  M  fa b l© 26# when © slcinn was s t  bis© 1cm Xmml o f eoncea*

tra&icn th e n  wo® no d ifferen ce in  tho response to  the sw^peadUaa lavel*  

mad lik ew ise , when the mstg^mism wm a t tlm 2mr 2&ml o f  e onoeniratdon 

tlW 3 mm m  d ifferen ce im the response to  the ea leiu n  Xmml* When c a t-  

©lam m s «& the nodima or high concentration© the dry w eight o f the ro o ts  

increased w ith  Increasing concentration© o f mgrrnrnixmm And when 

needsm was a t the nediim or high csoi^m tm tlciss t t e  dry w eight o f the 

r@ oii with iawsrcasisag o f

In the Mg ac 3 in teraction  i t  i s  ^mmrmd th a t when the magn&sdxm 

ImmX mm 2m  the dry weight o f  recta  increased w ith increasing l&mlm o f  

boron* Whan. the issgpesltsa le v e l was iwnlim the dry weight o f root© de

creased w ith  increasing 2m®2m o f boron* tod when the laagnesinii le v e l  

was high the response to  the lonr le v e l o f boron was s ig n if ic a n tly  higher 

than, the response to  the aed im  le v e l ©f boron only* At th e low or m # ®

leeelB  o f  boron th e response was greater a t  the sas&haa and high le v e ls  

o f than a t  the lost le v e l o f  jaagnosima* At the high le v e l o f

boron the response was greater at the high le v e l o f magmsism then a t  

the low ©r iqetfrtw* le v e ls  Of

m  the m&m mJtms for- the dry weight o f  ren te fo r  th e I  x  l |  z  B 

in tera ctio n  i t  is- seen th a t the. coiKsentrstloii o f -rngmmtvrn a ltered  the 

response to- the concentration o f K x  s* md th at the mmmd&wk&mm o f  

pobmBimk a l t e r s  the response to  the <x®sc©ntrii&loins o f MB x  B* When 

p o te ssin s end boron were low the dry weight was greater a t the high lev© ! 

o f wagnawdtai than a t the 2m  or xeedixn lev el, o f sssgmslxm* f t o  pote a -

atom was leer and, boron wan high the response wee g rea test a t the high 

le v e l o f  imkgnealUH* them potassJjiiia was mddsm and boron was high the 

re^cas®  was g rea test a t the leer Israel o f  sdw* tod When both



and baron ms high the dry might of roots 

at the s^tto level of notaaoim than at the

tram on a

of

fo r  the sanlz: 

cm length of the mln stun are 

fanea i s  g iv m  la  Appendix Tab;

and the first-^ordar 

la  Tab3© 2?# T|*e of var~

to concentration results!

only fro® varia tion s in  the Xovel o f magaesimw R eflection  o f the high
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TABLE 27* Mean ¥alues for  the Main E ffects and First-O rder 
In ternationa, d iving the E ffects o f  Hutrient le v e l  

on the len gth , in  C©nti»t©rs per P lan t, o f  the Main 
Stem o f Cantaloupes * {S®pk®m&mr 1 , 19h7)*

BHU B-il B-H Kg—L Kg-K Mg~H GaHL Ca-M M

293 291 326 351 2?> 283 2 9 2 308 310

K—L 317 2?1 32? 353 323 333 29$ 2 lih 338 368
K-M 310 3iii4 289 297 8.02 23k 29$ 350 300 281
K-H 283 26ii 256 328 329 2$9 260 281 286 281

Ca-L 292 278 273 328 312 282 281
Ca-M 308 302 289 33k 3S9 300 266
Ca-H 310 299 312 320 383 2 I4I4 303

Mg-L 331 321 315 ia 9
Mg-*£ 2?5 252 286 288
Mg-B 283 306 272 271
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?bo length of the lateral stems was tefteeneed only bgr the mmm®** 

tr e tten  levels of po&eeateza m d of calcium (appendix fable 2£)* In tee 

pet®eaten  sertee the length o f the lateral sU a s was greatest at the high 

level, and as the potasetea ccmcerrteatlon was decreased the length of the 

laterals decreased, although ttercs was as sig n ific a n t difference between, 

tha response to  the medium sod to the Mgli ê moentesbiom (fable 20}* la 

the calclnm series the response was greater at the medium le v e l than at 

the law level of ccmcentration* there mm no s%niflcmt dlfformee 

between the response to the low level and to the Mgh level*

The mmkm* of laterals was Is»l3a0»oed by the mm® main e f fe c ts  

which influenced the length  o f the la te r a ls  (Appendix Table 26), and the  

response to  ccsraenfcrscblot* le v e l was sim ilar (Table 29)* In the potassium 

sa r ie s  the tteh er of laterals was greater a t the medium and high le v e ls  

than s t  the leer level* Again there tm& no difference- in  response to  the 

low and medians levels of calcium , bat the member o f laterals mm atgai- 

ficanfcly greater at the medium calcium  lev el*  a s ig n ifica n t variance for 

the It x 0a in teraction  i s  r e flec ted  in the means as the e ffe c t  o f petes** 

stem level on te e  response o f the calcium  csoncontration* At tha high 

and medtem le v e ls  of calcium  the number o f la te r a ls  is significantly 

greater than at the loir le v e ls  of calcium  vten the potassium was at the 

leer le v e l o f conoentratlon. At the medtem le v e l o f potassium  coneon** 

teation the mister of la te r a ls  mm significantly greater at the low and 

the medium le v e ls  o f calcium  than at te e  high le v e l o f calcium* 'Sheroee, 

at th e  Mgh potassium le v e l there was no d iffercme© in response to the 

three le v e ls  o f calcium*
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TOLE 28. Mean Values for the Main E ffects and First-Order 
In teraction s, Giving the Effects of Nutrient Level on the 

Length, in Centimeters per Plant, of the Lateral 
Stems of Cantaloupes* (September 1, 191*7)•

B—L O—Tt Mg-L Hg“4l Mg-fi Ca-L Ca-« Oa-“f

7 hh 672 785 785 657 750 617 859 726

K-L 51 It ls>9 573 Itfli 5o5 2s83 55U 263 598 681
M I 779 797 703 83? 983 623 732 697 102 U 616
K-H 90S 966 736 1023 863 866 990 890 953 O o-*uuJL

Ca-L 617 57 9 5 U 757 670 508 671
Ga-M 859 892 8124 870 931 762 882
CaHH 726 761 689 727 752; 701 722

Mg~L 785 650 786 920
Mg-M 657 718 559 695
Ug-ii 758 863 672 7I4O
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gftm% Ifutri&icm on ttm  Moatey and Percent Solublm solids

of Fruits#

The laem number o f fr u its  cm the two p lan ts *££Lch denrelcpod to  

ica&crlty are shown in  Table 30* The an alysis o f ^mt±mm i s  # m i  in  

Appends fab le 2?* l^aadntttlcm o f the varlaao© tables.. reveals th at the  

raeahsr of fruits was signlfici&i&ly inHneneod tgp the le v e ls  o f potassium̂  

eaXedxtn and m gneslns* The asmaptimaXXy high variance for the potasstun  

o f fs e t  muM indicate that one of the levels was definitely Xisislttng# 

Referring to the m w i imXues it  will, bo ©son. th at at the low le v e l tha 

number of fruits eat was very assail* At tbs laodinm and the high levels 

of potassium  there ms a eignificantly greater eat of fruits than a t Um 

1m  level*.

In t fm emleinra series tbs greatest i^ter of fruits set was at the 

high level o f eeneenbratlan* The response at t  he high level was not 

significantly greater than at the sodium lev e l*  hut the re^mw to both 

the medium and the high la v e ! of e a lc im  was significantly greater than 

at th e Ism level* The difference between the r e sp »  to the low level 

end to the high le v e l  was not so great in. the oaletoa series m  in  the 

pebassixB* saria%  and th is  i s  r e flec ted  in  th e r e la tlv o ly  sm lla r  var

iance*

In the joagnefldm mri.BG the response was again greater a t the sneddm 

and high le v e ls  o f ecneontrotioei than a t the low le v e l, and no d ifferen ce  

in  reeponao rwsoXted between the medium and the high Xsvels*

The s ig n ific a n t varlanoa attributed  to- the K x  Mg in tera ctio n  i s  

the r e su lt  o f the fa ilu r e  o f ear aptsreolabCld n&Bsher o f fr u it  to  m t  and 

develop a t e ith e r  the low potassium  or the low M gnesloii le v e l , so  th a t 

there was no d ifferen ce in  the m w pm m  to  imgmsium a t th e low  concen

tra tio n  o f potassium* A lso , a t the low le v e l o f sagn&sfcra there was no
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TAMM >3* ISaan Values for tho tiala Effects &3& FlrsM3r<Jar 
Xnt€sractioBa# aid ing the is ffsc ts  o f Katrlsztb Ler&l cm th© 
ff«s£5©r of £*ru±t® Set on Two Cantaloupe Plants* {X9l*7)*

*■* *r ir̂ L SHEI Jlg~X igHK IlgK'i Car# C4H&

*89 *93 *89 *30 1*22 1*19 .70 .96 1.0L.

K-L .Oil .3a *00 *00 *11. *00 *00 *00 .00 .11
Kmi X*S6 1*00 1*33 X«UU 1*78 1*89 1,00 1.1*2* 1.33
1~H X.J4X 1*3̂ X* I-*.*-. 1*22 •6? 1.09 1*6? X.Xl l.lili 1.67

CaHL, •TO jfr*po .89 .6? .22 X.0Q •89
•96 1*00 .78 1*11 *22 1*33 1*33

C**H l#0b 1*11 X.U *89 •UU 1*33 1.33

M&L •30 •ItU .33 *11
itS 1*22 1.11 x*xx ljrfv

jsb-h 1.39 1.21 1*33 1*11



n

response to  the low and the i&dlutt concentration or po%®3~ 

number of fruits ant at the high potassium  level

m®mm® many o f the failed to m t m y  fruit I t  was not 

of fruit and for the percent

TJie m an values fo r  the m ig h t o f fru it*  in  gram  per fr u it  are 

given in  Table 31# In general* i t  appears that the cond itions which 

w ©  coneloclim to  increasing the nomfoor o f fr u its  s e t  contributed a lso  

to  increasing the m ig h t o f the fru it*  In the potassium , calcium  and

the might of fruit® wm  least at the low levels of

was l it t le -  d ifferen ce in  the m ig h t o f the fr u its  

in  them  a er ies between the- medium and the high le v e ls  o f concentration* 

In the boron se r ie s  there was l i t t l e  d ifferen ce in  the response to  the 

low and to  the high lev e ls*  hut- the weight o f fr u its  a t the medium le v e l  

o f boron was sosaewhat loss*

In Table 32 are presented the mean values fo r  the percentage o f  

solub le so lid s  in  the fr u it s  which developed to  maturity# The sin g le  

fr u it  which devolcped In a l l  o f  th e lew potassium  tgva&nesft* ro tted  bo- 

fore maturity* so  th a t i t  was not p o ssib le  to  obtain a reading o f the  

solub le so lid s  fo r  that troatment lev e l*  There -ms l i t t l e  -difference in  

the mean percent so lu b le so lid s  between the m ditm  le v e l and. the high 

le v e l o f potassium concentration* In the calcium  aer ies the so lu b le  

s d k is  was le a s t  a t t he low concentration* Interm ediate a t the high con

centration* and greatest at tJw medium concentration* A vary loir mean 

resu lted  a t the low le v e l o f magnesium m  compared to  the readings on 

the fr u its  f r tm  the aedlusi and the high le v e ls*  The le v e l o f  boron 

&wm InfMano© on q u a lity , and t he mean so lu b le so lid s  a t the
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TABLE 31* Maas Values Tor the Main Effects and First-Order 
Interactions, Giving the Effects of Butrtent 

level on Weight, in Gram, per F ru it. (19h7)*

B-L B-M BHES Mg-L Mg-M Mg—H Oa-L Ca-E M

233 188 2h i 152 230 230 172 253 228

K-L 67 6? 0 0 67 0 0 0 0 6?
K~If 228 285 185 231 71 21? 229 155 305 221
KHrl 220 222 m 252 185 215 2l9 186 211 252

Ga-1 172 181* 155 183 105 180 190
Ga-M 253 273 202 272 261 268 231
Oa-fl 228 230 209 21? 109 231 282

Mg-h 152 n o 98 128
Mg-M 230 381 181 218
Mg-H 230 260 221 232
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TABLE 32* Mean Values for  the Main E ffects and First-O rder 
In teraction s,  Giving the E ffects o f Nutrient Level on the 

Percent Soluble S o li da in  Cantaloupe Fruits* (191*7)*

BHt B~U B-H MgHL Eg-M Mg-4! Ga-L Ca-§I Ca-H

6 .5 6 .7 1**2 7*2 7*3 6 .2  7*5 6 .7

I~1 X X X X X X X X X X
K-M 7*0 7*0 6 .9 7 .1 X 6*8 7 .2 5*8 7 .1 7.9
M I 6 .8 6*3 6 .5 7*8 8.2 7.5 7 .6 6*6 7*8 5 .8

Ca~L 6.2 6 .0 5 .7 7.2 3*3* 6 .6 6 .5
Ca-M 7*5 6 .9 7 .6 8 .0 6*6 7.1* 7*9
Ca-H 6 .7 6*6 6*7 6*9 2.3 7 .8 7.5

Mg—L 8*2 3 .0 2.7* 9*3*
Mg-M 7*2 7.5 6 .7 7.1*
Mg—H 7*3 7.5 7.1* 7.1

*Be presents readings on only one f r u it .



.high le v e l o f boron m s 7*k%p 1 M I0  tb© imm% reading &b the laadlma la w !  

m s 6*?^# and a t iho low le v e l o f barm  the m an reading was Fur-

thenasre* i t  la  in terestin g  to  ob&crwe that whan the caXctom Level m s  

lew the d±££<m?mia® in  response to  le w !  o f  boron m s quit© marked in  

favor o f the high boron eoEioexi&r&t&aKW

sfx@ot o f v fo tritlm  on the

i s  i: ,

to

p*mn&i fo r  the

1# a l l  o f th e

in  Esqpor;

o f

fr«m each 

mt II  wsre i c,

A C o n ten t*  Tbs immi v s lo e s  f o r  tl ie  p o ta ss iu m  co n tem t a s  

i n  ago* p e r  g r m  o f  d ry  m ig h t  arci pp&mmted i n  T a b le  3 3 ,  rh© 

o f  viirtorsc© i s  g iv e n  t o  A ppendix  T a b le  28* The v a r ia n c e s  f o r  

and  aag n ssto x a  isor© o ig n if lo a n t*  The p o ta ss iu m  co n 

t e n t  o f  th e  le a v e s  m s  l e a s t  a t  th e  low  t o r e !  o f  p o ta s s iu m  to  th e  s u b s tn  

to term & tofe©  a t  th e  m & ivm IsweX and g r e a te s t  a t th e  h ig h  to v s l*  The in-* 

c reas©  t o  p o ta s s iu m  c o n te n t o f  th e  le a v e s  l a  soon  to  b© a  f u n c tio n  o f  

th e  a r i th m e tic  tocrc& s©  o f  p c ita ss to m  t o  th e  s u b s t r a te  ( F ig u re  2 )#

In the c a lc  lam  s e r ie s , th e  potassium  c o n te n t m s g r e a te r  a t  the low  

c a lc iu m  le v e l th a n  a t th e  medium caleiaia  le v e l*  L i t t l e  d i f f e r e n c e  re

sulted. by in c r e a s in g  the c a lc iu m  concentrm tion to  t l ie  Iiigh le v e l*  a 

s im i la r  r s la ttonsM p i s  o b se rv e d  t o  th e  imgtiestoai s e r ie s *  L i t t l e  d i f 

fe re n c e  r e c ite d  b etw een  th e  siediim  tend th e  high l e v e l s  o f m pM m tom  

concentration , but th e  poteestom  c o n te n t o f th e  le a v e s  was s ig n if
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TABLE 33* llsan ¥alties fa r  the llaisi E ffects and Firsit-orctar 
X at^aotionc,  Giving the E ffects o f Hixfcrloat Level cm the  

X5ota0 S isn  Content* in. t,dJLligraae per G r » , o f cantaloupe Leaves
ftep led  September 2m&0* l$b?«

B*«L B-M B-H **-1 GJh-L C « I C*-H

%7**m 35.99 16.62 2 5 .A 13.33 u .  a* 20.83 35.20 15.69

X-L
K—M*?#* **=r

6.?6
13.90
30.05

1*29 
2h # #
29.33

7.35
33.90
29.92

5.6U
33.11
30.90

9.08
23.6U
13.91

6»h0
8 . »

2lt.69

U.81
9.31*

21.56

7 .51
13.51
3C.U7

6.30 6.U8 
13.00 35.19  
26.30 25.39

C&r-L
CMC
LnSS>**Xi

19.23
15.20
15.69

20.39
15.30
15.62

20.39
35.63
15.36

18.91  
Hi .67  
16.28

29.32 
23.68  
23.63

15.30
11.98
12.72

lii.8 7
9.9U

30.70

iss-tt
Mg-H

2S.SU
13.33
iJUKi

,26.78
12.79
11.?!*

25. as
13.01
11.33

2U.Q6
33.37
32.U3



A R I T H M E T I C
R E L A T I O N S H I P S

L O G A R I T H M I C
R E L A T I O N S H I P S

600IOO
O C A

O  B
50080

400 «60

ul

T

(5
o
z 40 300

20 200
O  MG

IOO

CONCENTRATION LEVEL IN SUBST RAT E

600100
O C A

O B
50080

40060

300*  40

20020
,0 MG

100
H K

CONCENTRATION LEV EL IN SU B ST R A T E

Figure Zm B tftasinau Calcium* Blaguesism md Boreas Contents o f GeataXoftxpe 
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S olid  lin e  Indicates a F it w ith the re la tion sh ip ! broken lin e  
in d ica tes lack  o f a f i t  w ith the relationsh ip *





TABLE 31a-* irnsn Vskkms for the !I&ixi 3£feets aacl I-lrst-order  
Xn&^actlerat, Giving the E ffects o f Mntadant Lavnl on the 

caLsiaia content, In M illigraaa per a rasa* 
of cuixstaliaupe Leaves Smuplocl Sqp&eagabor 1-10, 19k? •

n-L B-* 'EM! Hg-L  ̂( Mg-ti Mg**! I Ctt*L G©Hli Oa—H

62.0 63 .li 61.5 67«U 62*6 So *9 26*1 68«s ?8*3

I~ t 57.U 56.2 61*6 51**5 62*.? 56.7 50.3 23.9 57.7  85 .6
W f 65.9 66.3 6!*.2t 67 .1 72.2* 61* .9 6o.5 26.8 67.8 103.2
1*41 63.5 63.it 61* .3 62.3 65.0 66 J* 53.3 £2.7 61.8 106.1

Oft*L 2 6 a 25.3 26 .1 26.9 35.1 23.8 19.2*
Ca~*l 62.5 62.6 62.9 61.9 71.5 62.5 53.3
Cam 98.3 98.0 3X0.3 95.6 95.U io x .5 98 .0

iig-L 67.1 69.3 66.3
UfiHf 62.6 61.9 61*.2 61.8
lig**H 56.9 57.5 56.8 56.1*
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eomtesifc a t m y o f t to  potasaixis le v e ls  mi ®n tfee oabolum 2&ml wm toar* to t  

a t the high oaleima le v e ls  the respamfs to  potassium le v e l wm sla& lar 

in  prcpart&ari to  th a t fo r  the main potassium o f  foot#

Xn the cm x  Kg interaction there was l i t t l e  response to  maigrHmiw 

concentration when the eaXeium ear&ont ration  was high* to t  when the 

eatoima ©cEBcentr&tian m s low or sodium the calcium  content responded to

the le v e l in  prcpcrttorie sim ilar to  tlm t fo r  the ttagpBs&usa

m ia  e ffe c t*

C* content* Tto c^tgnesixua content o f the leaves was infto**

encad bgr the q u a n tities o f potassium , ©atotum end angnesiasi in  i t o  imib-* 

str a to . itefSamMnoe to  the a n a ly sis o f  variance in  Appendix Tafcto 30 shows 

the *F* vato© .for the xm^mr&xm e f fe c t  to  to  267*52* im agination o f the 

mean values in. Table* 35 revea ls th at the m gpM iim  oontent o f th e toaras 

from  the p lants grown a t the Ism  le v e l o f ssaipicsXoia w  2*19 mgs* per 

gr®% a t toe med&sa le v e l was 1*09 s^s* per tM  a t t to  high le v e l

wm X?#U3 see* par gram*

In the potassium, se r ie s  th e magneaim oooteot m s  greater a t the low  

and the high le v e ls  o f potassium than at the jaadXu® le v e l o f potassium*

If© sig n ifica n ce ©an to  attributed  to  %lm d ifferen ce between the response 

a t Um tow le v e l and the response a t the high lev e l*

In the ottoiiaii se r ie s  there m s tm s ig n ific a n t ellffersn ee in  the 

isagnesiima eontant o f tha toavea between tha p lants grown a t the tow and 

a t the saadlm le v e ls  o f cmtoluza coruaantratton* The reapers© to the tow 

and ms&Xim tow els o f calcium  m s g r e a ts  than the response to  t to  high  

tov@X o f eatotum*

Tta variance fa r  two o f the intcsracttom  m s sig n ifica n t*  In ih©

It x  cb. intoraotlon^ i t  w ill  to  seen front t to  man© th at at the low le v e l
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B 'm m m

in cm iM g* IjxtanestdLon there wm little  d ifferen ce In  the sag - 

tlmMKi the three Xarvela o f calcium  

•mm a t ill© low or th© medlcai lev e ls*  At the

o f tli© lea v es

concentration

than at

Horai Content. Examination o f the smid values fo r  th© boron oontoab

o f tin© leaves in table 3̂ * ml of the saalfsls of variance In 

table 3X9 rev ea ls tlxat the boron oontent ms influenced tagr the concen

trations o f boron, potassium €vsd calcium in th© substrate* In the boron 

soron content wa XbQ ppo* at tfc» low boron level, 3t§6 ppm* at

laodims bcron level, and $10 ppm* at the high boron level* this in&U*

eaten that tii© bora* content of the leaf tissue is a function of the

ic Imzmm® of berm in the substrate (Figure 2}*

In the potassium se r ie s  the boron content m s  greater a t the 1cm 

Its liigh potassium levels than at the medium potassium level* la

calcium  se r ie s  th e berm  content mm  g rea test a t the medium le v e l o f  

calciu% imbortiedisbe at the Mgh level of 

level of ealeiim*

In blue K x  B in teraction  the le v e l o f boron Influenced the response
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TABLE 3&* Mean V a lu es f o r  th e  M ain E f f e c ts  an d  F ir s t - O r d e r  
I n te r a c t io n s ,  G iv in g  th e  E f f e c ts  o f  N u tr ie n t l e v e l  

on th e  Boron C o n te n t, i n  P a r ts  p e r  M ill io n , o f  
C a n ta lo u p e  L eav es Sam pled S ep tem b er 1 -1 0 , 191+7.

B-L B-M B-H Hg—L Bg-tt Bg-H Ca-L Ga-B Ca-H

H*0 256 510 283 307 318 276 326 306

K-L 306 176 277 1*66 311 291* 311* 295 31*1 281*
K-K 272 117 221* 1*76 239 281 297 21*8 285 281*
K-H 328 128 268 589 299 31*1* 31*2 285 351 350

Ca-L 276 11*2 2it0 1*1*6 21*5 282 300
Ca-H 326 150 288 539 321* 321* 329
Ca-H 306 129 21*1 5U7 280 313 321*

Me-L 283 165 269 1*15
Bg-H 307 126 258 536
Mg-H 318 131 21*2 581



la v e ! o f baron the baron content m s  grea test a t the high le v e l o f pota®»

simt*

The boron le v e l a lso  influenced the response to- the  

wtiich i s  r e flec ted  .in the s ig n ifica n t variance for  the C& x B 

Ttlwn baron m s a t the mMxm le v e ls  the boron content m e greatest a t the 

seditas le v e l o f ealduxu Whan the boron le v e l -was high the boron. eoi>* 

ten t m e groat-est ntum the ealcitus Here! m s  issdlma or high* And vftien 

the boron content m e loar there « -  no qpfproclafc&e d ifferen ce in  th s  

boron content a t the three levels- o f oalciiEi*

Although the prim er mgneslma e f fe c t  did not ex ercise  any con tro l 

over the boron content* nor did the m gnesiua le v e l Influence the boron 

ccmiant o f the learn s a t the low or the ©edinra. le v e ls  o f  

content w  greats* a t the raedAma and high level®  of 

boron le v e l m s high* Tbie la  re flec ted  in  the 

the !% x  B Interaction#

I&trogfflt* o b t e s t # In the po&aeadbi&t se r ie s  the n itrogen cceitent o f  

lea v es m s  greater a t the loir pofcasal'uaa le v e l than a t the nadium m 

the high potasataa le v e ls#  the mm m in es shorn in fa b le  37 are r

for the potasslun  a ffe c t  shorn in Appendix fab le 32#£+ t V * S »  i L L g l l

In the eaZLaism series*  there m s n© d ifferen ce in  r^ ponse to  t.be 

lew on& laodt&si le v e ls  o f calcdLux% but the response to  these l#w els m s  

sig n ifica n tly ' greater than th© response to  tlx© higli le v e l o f e&Xcius#

In  re s p o n s e  t o  th e  m g n a s lm  lo v e ly  th e  n i tr o g e n  c o n te n t m s  g r e a t e s t  

a t  th e  low  l e v e l5 and  th e  n i tr o g e n  c o n te n t d e c re a se d  a s  th e  coT ScciT tration 

of xaagneeium w

Content# Reference to  the an alysis d f variance in
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TABLE 37- Mean V a lu e s  f o r  the Main E ffe c ts  and F irs t-O rd e r 
In te ra c tio n s  * G iving th e  E ffe c ts  ©f n u tr ie n t L evel on th e 

T o ta l M itrogen C ontent, in  M illigram s p er Gram, o f 
C antaloupe Leaves Sampled Septem ber 1 -1 0 , 1 9 h l.

B-L B-M B-H Mg—L Mg-M JrafcJm A * Ca-L Ca~M Ca-H
31**0 33*3 3&»& 33 *k 31*? 35.0 $k.9 31 .8

I —L 
M i 
K-H

37.1
32.8
32.0

36 .6
33.9
31.5

36 .lt
31 .7
31.7

38.1
32.2 
33 .0

36.2
37.9
35.7

38.it
30 .lt
31.3

36 .6
29.5
29.1

38.1
33.9
33.0

lt0 .3  
33 .0  
31 .It

32 . 8 
30.9 
31.8

oa-L
Ca-M
Ga-H

35.0  
3J4.9 
31.8

3U.3
3ls.8
32.9

3U.2
33.9
31.8

36.5
36.0
30.8

3S.lt 
38 . It 
36.0

35.2 
3U.7
30.3

3 lt.lt
31 .5
29.3

Mg-L
MgHU
Mg-H

36.6  
33 .it 
33-.7

36 .6
33.2
32.1

35.8
33.8 
30.3

37 .lt
33.2
32.6
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f&BLE 38* Mean 7alues fo r  the Main E ffe c ts , First-O rder 
in tera ctio n s, and th© K x C a x  Mg In teraction , diving the 

E ffects o f  Hutrient le v e l on the Phosphorus Content,
In M illigrams per Oram, o f Cantaloup©
Leaves Sampled September 1—10, 1917 •

B~L B-M BHH Mg-L M g-K Mg-B Ca-L Ca-lt Ca-H

18.7 19*5 19*3 22.2 17.3 18.1 17*9 19*2 20 .U

K-L
M i
K-H

23.3
19*0
13.2

22 .6 
18.0  
13.6

23.3
20.ii.
i i . a

21.1
18.6
15.1

22.6
22.6
21.3

25.7
11.8  
11.3

21.7
19.6
12.9

23.0
15.5
15.3

23.1
17 .0
17.1

23.9
21.5
12.8

Ca-L
Oa~M
Ca-H

17.9
19*2
20 .1

17.0
18 .6
20.6

19.1  
20.0
13.1

17.6
19.0
21.2

17.5
23.8
25.1

18.1
16.3
17.3

18.1
17.6
16.5

Mg-L
Mg-M
Mg-H

22.2
17.3
18.1

2X.o
16.1
16.3

2 Jt .1
17.7
17.1

21.1
10.0
18.5

Mg—L
C a-L
Mg—1! llg-H Mg-L

Oa-M
Mg-8 ISgHH Mg-L

Ca-H
Mg-S

K-L
K*4i
KHH

13. 1 
18.9  
18.1

30.2
11.2  
13 .0

23.1
16.3
11.8

29.9
19.6
21.5

21.0
11.3
13.7

15.6
20.2
17.0

22.6
29.1
21.3

22.8
21 .8

7.2

26.3
22.2
6.9
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grotm In  Urn sand cu lture im britlon

fh© 'loir

(So.o m .© ./u)

im mmm®. of that moesssry for beat 

A t  a l l  o f  tha MMpling periods In JSaqposrSaaxxt X the dry 

m m$& stem  m s  co n sisten tly  the g rea test a t the n itrogen con- 

o f 10*0 m*©*/L* the dry wol^ib o f the root® was liteNriLoe 

at the 10*0 sfce*/L* corâ nta*&tian* When the ratio of Xssves to 

roo ts a t the madJsns concentration i s  ossapared w ith the sa©£i ra tio  a t tbs 

low coEscsntrstlosi (2*0 & *s*/l) I t  i s  saen that the poor

with a restricted root system* The ratio of leaves to m i a  at the high

level of nitrogen was similar to that found at the medium level*
The micibcr o f fra i t  so t was greatest when nitrogen was a t the Xan 

le v e l o f <M^centratioR (2*0 m*®*/h*)* Mo estim ate o f the value o f n iiro *  

^ n  concentration on the q u a lity  o f the fr u it  w i  s ta in e d , so th at i t  

I s  so t -possible to  p red ict the e ffe c t  o f  n itrogen on quality* The poo** 

s ib ilib y  la  seen that outer f ie ld  conditions* n itrogen should be 

to  cantaloupes in  fa ir ly  heavy mmmfcm early  in  the growth cyelSj 

should be applies, in  a  form which w il l  bo dim inished by the t tm

sta rts*  &asuM

tio n a l id1a?op® could be
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The r e su lts  from two cmcperlmcnts imd iea t#  that a  potassium  aonam» 

tra tio n  o f 1**0 to  5*0 ia*o*/L* in  the substrate mm optimum among tboae 

le v e ls  under comMcr&tion* In tb s ea r ly  stages o f dcrg^lopiaanb the growth 

o f lo a f  tisms© as measured t$r dry weight use greatest a t these canoca*’ 

tra& lcns o f  potassium  In tit© substrate* as the p lan ts becoa© older the  

response to  difference©  in  potassium  concentration became le a s  pronounced, 

and a t about the t in e  the fr u its  were se ttin g  on p lan ts supplied w ith  

li*o~5* 0 b v3* /l* , there ana l i t t l e  d ifferen ce in  the <hry weight o f the 

'Smssmm arid stews a t the d ifferen t le v e ls  o f  potassium# I t  mm found in  

Experiment I I ,  th a t p lants supplied w ith 0*25 m*@«/x,* o f potassium  fa ile d  

to  produce flow ers* A ctually th e flow ers abscised  when apiaraedma&ely one 

m * in  dianotor* P lants supplied w ith 1*25 m*e*/l* and U*0 m*e*/L* pro* 

duced flow ers and s e t  fr u its  re a d ily , and sine# the raeater o f fr u its  se t  

a t the high le v e l exceeded the number so t a t  the medium le v e l i t  la  

p o ssib le  th at m  i sacmase in  the sa t o f  fr u its  might hmm boon obtained  

a t s t i l l  higher concentrations o f pc&assinm* In  the f i r s t  experim ent, 

the .grossest act was a t the 5*0 m*e./L* concentration , and i t  i s  reason

able that th e concentration o f potassium  ro^pirod fo r  the g rea test se t  

o f fr u it  would be in  the v ic in ity  o f U*0 to  5*0 ra*e*/t*

The interesting possibility la am ®  that the cantaloupe plant m m t 
aak» ft certa in  amount o f  growth before flow ers w ill he formed, and 

that the amount of growth is controlled by the ««A.wMng level of
potassium in the substrate* Fwrtbeowo, there appears to be a definite 
r©«pilmaent fo r  a certain amount of potassium per unit weight of le a f  

tissue before flowering will occur* ffhil© It mm not possible to  m$m 

chemical dfrterialimtians at various stages of growth it w m  found that the 
leisures, at the final sailing date, contained 6*76 mg/gm I  when supplied 
0*25 ia*e*/b*, 13*90 ag/gp I when supplied 1*25 m*@*/l*, and 30*05 m Jw &  K
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iehem supplied h«Q m*©*/!* I t  would therefore appear th a t the crttaloupe  

plant reqcuiree a potaantoi octant of maethtos greater than 6#?6 î g/ge K 

before flownr bud development w il l  r e m it .

In both ®3£peFif»TtSj th e p lant response a t a l l  stages o f development 

m s grea test then  the concentration o f  mXoism to  the eube&ra&e was 10*0 

or 15 *0 m*&*/L« the work o f wlUetoa (38) lies 0110m  th a t the cantaloupe 

p toai eantofitos a high content o f  ealetom , end the r e m its  reported hereto  

show th at a r e la tiv e ly  great supply to  e s s e n tia l fear optiiaal grcevth. In  

the f ir s t  e^ierlBsent, the dry weight o f  loaves and steiss mm g rea test a t  

a  ca lclim  co?w5®ntratlon o f 10*0 w ith the oxceptlon o f the f in a l

ssnp ltog period* when tha dry w eight was g rea test a t  the low ecmeen&raiicm 

(2 .0  m *3./l*) o f calcium* I t  to  posetoto th at sin ce th e se t o f fr u its  

was bessrtor a t  th e aadtoaa to r e ! (10*0 m*o*/L*) o f c a lc im  than a t the 

to e  levoX, the to a iis  may have d totototed  the wmmk o f  eatoim i and -other 

m etabolites availab le fo r  vegeta tive growth a t the medium concmtr&tion^ 

whereas at the low concentration there w e  fewer fm it®  and ®mm®z$zmst ly  

w e  calcium  may tom  been ava ilab le to  the vegeta tive pearttons* In the. 

seooijcl espwtooid* th is  response did not occur* hoeewer. Growth to  dry 

w ig h t  m d the maaljcr o f fr u it  ©at* m e g rea test vh&n th e ealctom  concen

tra tio n  m s  15*0 ra.e*/L* Furihe»aar©# the dry m ig h t a t the f in a l s a i l in g

resaatoed the g rea test a t th is  oqi^^tratlsm * Wo aoq^laneitton o f the- d if

ference to to tto two ©aqpertoentoe to &&pmmit from ê antoatton

o f  the dat% although d ifferen ces to  aeration associated  w ith sto© o f

sand parttotos nasr hawe been a  contrilm ttog factor*

Boot growth apparently Increases to  the simply o f calcium  tocreiyses* 

to  both a^portoents the dry w eight o f roots m s  g rea test a t the h ighest 

ccmeontrattons used* the dry m ig h t o f roots which resu lted  from a e<m«* 

contratic^i o f  10*0 m#®*/h* calcium  to  Bspw toent l # nay toe mmrnMmr̂ d
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sa tis fa c to r y , however, fo r  p lant devaleigsm t*

The nusaber o f fruit©  s e t , llhmdUKk, Increased w ith higher concen

tra tio n s o f  calcium* In the f ir s t  oaqpMKrinBnet, there was l i t t l e  d ifferen ce  

in  th e number se t  a t 10*0 si*@*/l* calcium  and at 50*0 m*e*/h* calcium . In  

the second experiment there was again l i t t l e  d ifferen ce in  the mtsatoer o f  

fr u it  s e t  a t the 5*0 and the 15*0 ®*o*/;l. coneentrat Ions, although the per* 

cent so lub le so lid s  was g rea test at the 5*0 ra*e*/h* lev e l*  I t  i s  p o ssib le , 

on the b a sis o f thee© experiment®, that the concentration o f calcium  sa&sb 

deoirable for fr u it  s e t  would be in  the range o f 5*0 to  15*0 n*e»/L* Addi<* 

t ia m l work would be required to  e s ta b lish  a more lim ited  range* Should 

the s e t  o f fr u it  not be m aterially  inflmejtced by the- calcium concentration, 

w ithin  the rang® o f  5*0 to  15*0 m*e*/b«, i t  i s  read ily  seen th at fa ir ly  

heavy application© o f lim e to  the s o i l  would be J u stified  m  a source o f  

calcdsgm, over and above i t s  use as a  s o i l  ameBd̂ Ksnt*

The resp ond  to  magnesium concentration In these two expertraente wee 

variable* In Experiment X there was no d ifferen ce in  dry w eight o f l&wma 

or top® a t conccsitratlasiy® o f 1*0, 5*0 and 25*0 m*e*/L* magnesium* Be** 

H aving th a t %famm concentration© xsight be too high,, the le v e ls  used in  

Experiisomt XX w m  reduced to  0*2, 1*0 and 3*0 m*@*/L* stagneeloa* In  

th is  labor eosperiaasit, the dry weight o f the bop® was- g r e y e s t  a t the 

3*0 m*e*/l,* corKjarrbration fa r  the f i r s t  two sanpHng periods* At the 

f in a l M flpling, however, there was no d ifferen ce in  tb s dry w eights re

su ltin g  from the th ree magnesium lev e ls*  In tho la tte r  m p m the  

dry w eight o f roots was lik ew ise grea test a t the high lo v e ! o f laagneaixiia* 

The concentration o f 0*2 m*e*/L* was d e f in ite ly  d e fic ie n t for growth, and 

fo r  fr u it  s e t  mtA quality* The number o f f r u it  s e t  and the percent solu

b le  so lid s  was not s ig n ific a n tly  d iffer en t at the eorvoantrabiami o f 1*0 

and 3*0 m*o*/l* I t  would appear lilsjaly, th erefore, that under f ie ld  

conditions m  annual ppplic&tion o f magnesium should be made to  insure



nesixin in  th e s o i l  fo r  f^ u it production and q u a lity  la te r  in  the season* 

Huder the cond itions o f th is  SKpaorSaoBt* a t lea st*  the coneenteaiion  

o f boron had l i t t l e  e f fe c t  tm growth er on the number o f lim it  set*  r©~

that the tolerate fc r  this element wa& 1mm boon 

{22* 23)* It mm observed that the percent sol 

was highest tesn the terem level was at th s 1*62 ppm* concentration*

Since in c^ a sln g  the boron concentration increased, the percent 

so lid s*  I t  la  p o ssib le  th at the ap p lication  o f  boron m  a spr^y all 

a fte r  the f i r s t  fru its; are s e t  would increase tee  q u a lity  o f the aelone

the r e m its  presented deiacmstrate th a t i t  i s  e a s ily  p o ssib le  to  

introduce an unbalanced cond ition  in  the substrate so th a t the  

growth by te e  p lant w il l  be decreased* Ho consistency mm oteear/ed. in

the e f fe c ts  o f  most o f te e  various in to n a tio n s  on growth and fr u itin g  

o f te e  cantaloupe plant* Two o f  te c  in teract Ions* however* are o f in ter*

e s t j  sasacly* the K x  G& and the Ca x  Mg e ffe c ts*

In  a study w ith poach tre e s  tee  iapcrtaioft o f the E x  ca e f fe c ts  has 

previously  teen  pointed cut fey Bram {£ ) , who observed te a t the e f fe c ts  

o f increasing c&lcinm from 100 to  1000 ppm* when potassium  was low {0. ppa*)*

resu lted  in  increased growth* whereas* 

was high (800 ppm*) resulted, in  decreased growth* The 

w ith cantaloupe in  the present study o ffer  a d iffer e n t aspect in  th at 

when the potassium concentration was 1*0 m*e*/b* and calcium w s  increased
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o f calcium  (1Q*G a*e*/L*}* and the number o f fr u it  s e t  was greatest a t 

the two higher concentrations o f calcium* on tb s other hand* wlsen the 

potassium  concentration was 23*0 m*e*/L* and the e a la im  m o increased  

from 2*0 to  >0*0 m*e*/L* the resu ltan t growth Increased between the law 

and medium le v e ls  w hile the p lants war® ymmg§ t a t  in  the la te r  stages o f  

deveXopoeut the growth decreased w ith  increasimg calciu%  and a greater  

fr u it  sa t was observed a t the higher calciuw  lev e ls*  Whan the concen

tra tio n s of the two n u trien ts wear© decreased and greater con tro l o f the 

variab les m s  secured* as m s  done In the second experiment* the e f fe c t  

o f tbs in teraction  i s  observed to  be a r e fle c tio n  o f  poor growth amS. poor 

fr u it  s e t  a t the d efic ien cy  le v e ls*  Wnm both oleiaents were a t tbs loir 

le v a ! o f concentration (X* G*2>; C% 1*0 m*©*/L*)» the growth and fr u it  

so t were vary low* and as e ith er  oXesasnt m s  increased the growth and 

number o f f r u it  so t increased* and the greatest response m s obtained 

when both elem ents « n  a t the high conDsntration (K, U*0| Ca* 15*0 m*©*/L*)» 

Xba most su b stan tia l increase in  growth and number o f  fr u it  so t resulted*  

however* frees in creasii^  the concentration of potassium*

The ca  x  8g in teraction  i s  l i t o d a e  o f in terest*  s t ie r  (33) reported 

th a t m m m  calcium  d efic ien cy  symptoms appeared on the leaves whom caCU 

cium mm 1mm and magnesium was high* and th a t severe magnesium d efic ien cy  

syssjbemo ap p ears when magnoslm was loir and calcium high* In the f i r s t  

03eperi*stfb d escrib e! herein* sim ilar re la tion sh ip s were exhib ited  on the  

growth o f the tops* Tflinn the calcium  concoiikrafcitm was 2*0 ss*e*/L* and 

the magnesinm concentration was increased from 1*0 to  25*0 ia*©*/L# a 

d ecea sed  growth resulted* Likewise* w ith 1*0 m*e»/L* magnesium a de

creased growth resu lted  w ith an increase in  the calcium  concentration from 

2*0 to  30*0 m*e*/L* Tliis response i s  a r e fle c t io n  of th© excessive supply 

o f e ith er  dEeasnt a t the Mgh concentration* resu ltin g  in  a very low
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da^*e© o f balance* Observation o f the low ealelu&«hl€h magnesium r e la tio n 

ship nouLd nob be expected under f ie ld  con d ition s, and observation o f tb s  

high calcini^Xow magnesium relationship would be expected only under

abnormal circumstances* Ths r e su lts  from. the second experiment, when the

-high le v e ls  were not greatly  ex cessiv e , did not ex h ib it the earn response*

At m canee-ntrat ion of 0.20 m*c*/L. 3®egnesSn% ths growth in  the la te r

stages o f  development was le s s  a t & concentration o f 15 .0  m .e./L . calcium  

than a t 5 .0  sM w /t. ealeiuiaj hcnever, i t  i s  observed th a t the m i t e  o f

fr u it  sa t was s lig h t ly  higher a t th s higher calcium  level.
The r e s u l t s  o b se rv e d  i n  th e s e  e x p e rim e n ts  in d ic a te d  t h a t  th e r e  i s  

l i t t l e  a s s o c ia t io n  b etw een  th e  raeaber o f  f r u i t  m% and  th e  m m ber o f 

l a t e r a l s  o r  th e  le n g th  o f  l a t e r a l s .  I t  h a s  lo n g  b e e n  th e  o p in io n  o f  

g ro w ers  t h a t  t o  g e t  wmbmm y ie ld s  i t  i s  d e s ir a b le  t o  h mm mnmrm1 lo n g  

l a t e r a l s  o n  th e  c a n ta lo u p e  p l a n t s .  I t  i s  o bserved , fro m  t h i s  work t!*ab t h s

smm  f a c t o r s  w h ich  c o n tr ib u te  t o  m aking f o r  a  g r e a te r  num ber o f  l a t e r a l s  

and  f o r  a  g r e a te r  le n g th  p e r  p la n t  a r e  n o t  a lw ay s th e  same f a c t o r s  w h ich  

c o n tr ib u te  to  g r e a te r  f r u i t  s e t .  H o st c a n ta lo u p e  v a r i e t i e s  m o  an d ro *  

aoooB C ious, and  o r d in a r i l y ,  th e re : w i l l  b e  fe w , i f  a r y ,  h ^ m ^ h r c x l i t ic  

f l a m r *  d e v e lo p e d  a lo n g  th e  m ain s te m . I t  i s  th e n  se e n  t h a t  w ith o u t th e  

davnlnpsaont o f  th e  l a t e r a l  s tem s no  h s ria n p h ro d d tle  f lo w e rs  wmM  develop; 

and  c o n s e q u e n tly  few  f r u i t s  c o u ld  b e  a c t .  The c o n tr ib u t in g  e f f e c t  o f  an  

in c r e a s in g  le n g th  o r  num ber o f  l a t e r a l s  a p p e a rs  t o  b e  i n  th e  in c re a s e d  

dry" w e ig h t o f  le a v e s .  I t  h a s  p w jU a is ly  b een  se e n  t h a t  a n  in c r e a s in g  d*y 

w e ig h t o f  la a v o s  in  th o  young p la n ts  i s  a s s o c ia te d  w ith  th e  m asher o f  

f r u i t s  s e t .  H ie re  i s  a l s o  an in d ic a t io n  t h a t  the p e rc e n t s o lu b le  s o l id s

o f th e  f r u i t  i s  d ep e n d e n t upon th e  t o t a l  l e a f  g ro w th  a s  m easured  b y  d ry

w e ig h t.

the question o f the a ssocia tion  o f potassium  content o f  the leaves
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w ith paroanb so lu b le so lM s in  the fr u it  has bean previously tarought cwt 

by stork  and cok (33)* Ths previous work indicated th a t there mm a  

s% n lflc^ it inverse correla tion  between the potaasinia content o f th s leaves 

o f  aabur© p lan ts and blue percent so lu b le so lid s*  w tlk ias (38) has indi#» 

catod that the pobassttm content o f the fr u it  was r e la tiv e ly  high* In 

the present study, chesstcal analyses o f th© fr u it  wore not iaadef but tharw

is a strong indication that tho potassium may b© translocated, to  tb® fndt
>

along w ith the carbohydrate®* Thus, tho potasst-sm content o f th® leave® 

was aaraolly  low whan the percent solnbi© aolM a was high for any given  

main a ffe c t  except pebassism* Th© c o e ffic ie n t o f correla tion  which show® 

the degree o f a ssocia tion  bobwam th© potassltm  content and tho percent 

so lu h ls s o lid s , fo r  a l l  o f  t ie  treatm ents osn wliieh solub le so lid s  detea*- 

sdnablcns ware ma&a in  t i e  second experiment, i s -0*3605* Ho dcterminat-lc^ 

o f solufclii so lM s was jj&de a t th® low le v e l o f potassium (0*25 m * e* /u ), 

but uii©n ccrrelatiiO ii c o e ffic ie n ts  are d eta m iied  separately fo r  each o f  

tii© jaedlm  potassium  (1*25 ia*e»/L*) and th© high potassium  (U*0 m*e»/x*«) 

le v e ls , a  d iffe r e n tia l degree o f  associa tion  i s  observed* For th© nediam 

potassium treatm ents, the c o e ffic ie n t o f correla tion  between potassium  

content o f  the leaves and percent solub le so lid s  I s  ~G*123k, whereas for  

the high pobacsluia traaftnsnta th© c o e ffic ie n t o f corrsla tiosi i s  -0*5307*

The coefficien t©  for a l l  treatm ents and fo r  th© high potassium treatm ents 

arc s ig n ific a n t a t the 5% lev el*  filth the supply of potassSns in  the sub- 

stra ta  infbmncing th® degree o f a ssocia tion  between th© potassins content 

o f the leave© and tho percent solub le so lid s  in  the fruits, it  would appear 

that when potassium i s  not in optimum supply fo r  vegetative grcafth, other 

factors in fluence the tran slocation  o f the potassiuEi and the carbohydrates 

to th® fru it*
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I t  180 observed, in  the tm  mxp®r&mm&s described , th at the

the eos^ osltlon  o f the isiuerale tat^pliad In the substrate* ?ba 

content o f the leaves increased in  proportim  to  the 

o f n itrogen in  the substrate* The calcium  content o f the

w&m a function  of the lo g s r it te  o f  the e«me©Htrs&ion in  the stabsirate*

On the other Iwsd, th© potassium , magnesium end te a i content in the

leaves was in  diroot arithm etic proportion to the cHaneentration of thees 

©lagaonto In the mbetrabo* The arithm etic proportion of ths boron con

te n t of the leaves to  the boron concentration in  the substrate has pro- 

viou sl^  bem  observ'sd bor Baton (7)* In the teo^Madge of the w riter , no 

published infonm tioB  i s  ava ilab le concerning the m th em tin a l 

between the content in  tb® leave© and the cojicentration in  ths 

of m ineral elciaents other than boron*

heM th at the re su ite  o f a m i cu lture  

wsgjr not be applied d ir e c tly  to  the fie ld *  The infer** 

from  the described h erein , i s ,  however, o f

value in  detertstafng the d irection. o f future f ie ld  work w ith  

th is  crop* aogt a p r io r i sta tm an ts regarding d e fin itiv e  r e su lts  expected 

In f ie ld  ©agperlmsnba&iori would be hazardous* However, I t  m@gr bo -safe to  

to  the ©w&enfe th at these result©  wonM indicat® th at %lm

supply in  ths s o i l  arrailafole to the plant

in  tb© earl^r stages o f growth* Th©

be allowed to

lev e l*  Ttt insure a and a  high solub le so lid s  

and calcium  wsist 

o f growth* l i t t l e  response in



to  boron m s observed, bat in  order t>iat tbs percent of solub le



mmma mi amcMimom

Yjarly grew%h wm tlm gre«fes«rfc wimn th» GanA&nfcr&&Lcm of poffemssim

$

a

a



encourEberod* resu ltin g  In poor fr u it  s e t  and q u a lity , below tho 1*0 n

$m The o f boron

s
baron concentration (1*62 ppm*}* 

0*108 and 1*620 ppsu had .no

the percent

V ariations in

wt>h or fr u it  sat*

6* Th© o f  fo o ts o f  the in teraction s o f the nutrient 

grotrih and fr u itin g  msre owrahsdomd by te e  main

teen  tec  s in g le  nutrient ©lessento mere not in  a concentration in  excess 

o f  th a t needed# I t  was found, th at I t  la  p ossib le  to  derolop mi

condition r&thor e a s ily  by too Mgh a  <xuuxnteattcn of

calcium  or smgnecinsa*

?* tbm e f fe c ts  o f tho E x  Ga and the Ca x  Ilg In teraction s are dl»*  

cussed* e ith er  potassium or calcium: m s in  th© d eficien cy

o f the other

m e in  e m m  tb s groffth uns increased as 

to  10 m«e*/x**» and d am m ed  

a t stronger concentrations o f calcium* m  regard to  the Ca % l(g in ter 

a ctio n , an aaassttslm supply o f e ith er  calcium  or ssapseiilmsi i t e i  tec  other 

olciaent m e not mamm&m r e m i t s  in  a m ry low degree o f balance*

mspbesr of fruit set anti tee mmbwr or length  of la te r a ls , since tec

heraapftrodltlo flcrtasrs mm boras prim arily on tee  la te r a l &%mmp thm 

occurrence of laterals Is important to fruit ©at* However,
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AfPUfPXX fnilAE 1* o f variance on Bry Haights o f cantaloupe
Loaves ansi stoma Sms&Md April 1, 19h2» (©qparissnt I)*

sunroa 13 /w Variance r n/r Variance I ’

W<a)
11(b)

l
1

.0220

.1159
1.70
U.65*'- 2 .0692* 5.18*

K{»>
E(b)

1
l

.01*36

.1069
3.25
7.9&# 2 .0753 5«c2m*

Ca{ a) 
Ca(b)

1
l .Q0ii9

.0030
•310.191* 2 .01*36 3.25

«6(&>
Mg(b)

i
1

.0001
•OIOS*

.01

.78 2 .0053 .1*0

M(a) x K(a) 
!f(a) x K(b) 
N(b) x  £{a)
1(b) x !'(h)

1
l
X
1

.0009

.0023

.0096

.0172

.0?

.17

.72
1,28

h .0075 .56

N(a) x ca(a) 
1(a) x Ca(b) 
!l(b) x 0a(a) 
1(b) x ca(b)

1
1
X
X

.0659 

.0569 

.0016 

.1396

1*.92»
U.25*

.12
10.242m*

h .0660 !i.93*»

11(a) x j (a )  
11(a) x «<!>) 
1(b) x 4f(a) 
1(b) x  t;(b)

1
X
X
1

.0032

.0013

.0029

.0052

.22*

.10

.22

.39
U .0031 .23

1(a) x  ca(a) 
1(a) x ca(b) 
1(b) x ca(a) 
K(b) x Ca(b)

X
X
X
X

.ooca.

.0293

.060*

.G0G9

.01
2.19
2*.l5*
.0?

2* .0226 1.69

1(a) x !%(&> 
K(a) x pg(b) 
1(b) x Tg(a) 
K(b) x ;g(b)

X
X
1
X

.0011 

.0062 

.0015 

.009k

.10

.2*6

.11

.70
1* .002*6 .%

Ca(a) x Pg(a) 
0a(a) x Mg(b) 
Ca(b) x Mg (a) 
Ga(b) x llg(b)

X
X
X
X

.0012*

.002*0

.case

.0361

.10

.29
1.03
2.69

i* .0138 1.03

Sow
Colxzans

8
8

.0053

.0233
•2*0

l.?i*
a w 32 .0132* 32 .0132*
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APR8UDXX TABUS 3. Analysis of Variance m  Dry mights of Cantaloupe 
Leaves mmi  Stem  stapled Hagr Xkf 19k2, ( E x p e r i m e n t  I ) .

Soar m v/p Variance F r./F Farlano®

R<«)
N(b)

X
X

1.86?
Ik5.532

•Hi
XX. 1 7 ^ 2 73.695 5.66»»

E(a)
K(b)

X
X

*121
*Q9B

.01

.07
2 .513 • Qi*

Ca(a)
Ca(b)

X
X

S?.5Sk
77+U&Q

6.12m
5*9k» 2 62.507 6.33**

Mg(a)
BSg(b)

X
X

a.xko
k J m

.16

.3k 2 3.305 .25

H(«t) x K(m) 
M(a) x  &<b) 
S(b) x  K(a) 
1(b) x  K(b)

X
X
X
X

3*661
3*36k

• m
7.508

.28

.26

.01

.58
1* 3.661* .28

11(a) x  0a(&) 
H(a) x ca(b) 
1(b) x  m(m) 
W(h) x ca(b)

X
X
X
X

23.056
6*111

.9k6
X.?6k

1*77
.k?
.07
.Ik

U 7.969 .61

H(a) x lig(a) 
1(a) x  Ilg(b) 
1(b) x  _,(*} 
1(b) x  Jg(b)

X
X
X
X

X7.92X
.678

2.993
13.913

X.38
.06
.23

1.07
h 8.676 .68

K(a) x c&(&)
1 (a) x ca(b) 
E{b) x c*(&) 
K(b) x Ca(b)

X
X
1
X

5.0k8
X«8k6

17.328
.XOf

*39
•Xk

X.33
.01

u 6.083 .1*7

1(a) x IM(m) 
1(a) x Mg(b) 
K(b) x  Eg(a) 
K(b) X Kg<t>)

X
X
X
X

X.3U6
3.952
7.500
3.2UO

•10
.3 0
•68
.25

2t tu009 •31

C*(a) x  Mg(a) 
Ca(a) x lig(b) 
Ca(b) x  llg{&) 
Gm(b} x !|j(b}

1
X
X
X

ia.xk5
59.27k
X.k68

ki*ooa

.93
k.55^

.1 1
3.66

it 30.222 2.32

Row
Golussns

8
8

21*280 
XX.531

1.63
.88

Error 32 13.030 32 13.030
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APPSIfBXX m s  2u Umljsis of Variance cm. xsary weight.® of CanfcaXosiije 
Bearos and Stans SasapXed J'tm® 3U*9» X9l2# (Jga3M<iffl®i9& I)*

Source d/ p Yarimm® %*$ d/ p 7 ariance V

1(a)
11(b)

1
1

XfUibBO
100* 6J08

1 .0 6
<.h9*

2 60.059i» 3*h7»

K(a)
K(b)

1 .
1

5*8002
2li*5?QX

,3k
Imla

2 15.1692 *se

Ca(a)
Ca(b)

X
X

157*7938
3.1996

9.13*
.2 2

2 00.7992 Iu 67*

Mg(a)
m W

1
X

29*1166 
21 #*3602

1.72
U l

2 2? .03sa» 1*56

11(a) ac K.{a)
M(a) x K(b)
M(b) x  1(a) 
H(b) x  K<b)

X
X
X
X

•XB35
13*56X0
16*5X27

*0X56

.0 1

.78

.95
It 7.5u02 M i

II(a) x ca(a)
'H(a) x ca(b) 
1 (b) x  Ca(&) 
K(b) x ca(b)

X
X
X
X

20.11*51
. 50x6  

19.213 7 
*6669

1 .1 6
.03

JUU
.di

it 1C.11U3 *58

1(a) x ifig(a) 
1(a) x Hg(b) 
1(b) x Mg(m) 
M(b) x llg(b)

X
X
X
1

X.796X
68*9600

.6690
25*8629

.28
3.98
•oU

l.h $
it 2 5 .0 7 2 0 x.li5

K(a) x Cm (a)
1(a) x Ca(b) 
K(b) X C&(&) 
K(b) X ca(b)

X
X
1
X

38*8X29 
XX* 71X3 
28*5825 
X.0000

2.2U
.85

1.65
.0 6

u 20.7767 X.2 0

K(a) x  ? g(a)
1(a) x 1 J b )
K(b) x i^fa) 
K(b) *» Mg(b)

X
X
X
X

xo*5oaii. 
29.5683 
XX.9X35 
26*1i367

.61
1.71

.69
1.53

u 19.6067 X.X3

Ca(a) x  Mg (a) 
C*(a) x  Hg(b) 
Ca(b) x  Hg(a) 
Ga(b) x Kg(b)

X
X
X
X

. m 3
87*6961
6*58X1

36*0000

.03
5.o6»
.38

2.06

u 32.6906 1*89

EW®
CeXmaa

8
0

XU.9381
31*7X25

.86
1.83

lr*w 32 n . m h 32 17.3lUt



; 5. X ftaLyals of 7mrim%cm on prj ¥©Xghfca of C an ta lo u p e
X~9* 19h2p (m$

Variance D/I Variance

K(a)
K(b)

b(&)
3C(b)

KtS

X  K 
X K 
x  K

H

K(a) x Ca(.
II(a,) x Ca{l 
K(b) x  ca(i

x  cat!

3(a) x  Hfefa)
II{a} x  HgCb) 
1 (b) x  Hg(a) 
M{b) x !fg(h)

KCa) x Ca(a) 
£(a) x  Ca(h) 
1(b) x  G

1(a) x  Mg 
s<a) x l% (b ) 
K (b) x  llg (a )  
K (b) X M g(b)

Ca(a) x  !f||(a)

;»)
[b>x  a

X
X

37

Srror

.81
996 2X.

X 3.877*1*4* I8.U*9 2.10

X 30*600 3.U3
X .330 •Oii

1 3*766 .1*3
X i*$a .18

X .000 ... ■,.. ■■
X 6.5X2 .Tk
X 12.295 1.1#
1 •696 .08

X x*oaU .12
X *735 .08
X 18.229 2.07
X .531* ,06

X 3.777 .1*3
X 21.032 2.3?
X .000 ..i.—
X 6.173 .70

X 17.195 3U?5
X 3.W5 .1*0
X 17.666 2.01
X 3.07? «1&
X 2.71*5 .31
1 1.123 .88
X lufap8 .51
X 6 .6 9 7 .76

X .290 .03
X 37.630 ii.28»
X 3.82? .1*1*
X X7.776 2.02

e 6.608 .7 5
a Xb.659 1.67

32 8.796

u

li

15.U65 

2.!

u

5.125

7.7U5

1 0 .5 5 6

U t.8 3 1

XX2.V/90

*11 1*5 1 *>*?i«i».riin» j a  «*»W ^ -  »*> #  fe*» |

i .  ?6 

*30

.88

JMC



AFFHID1I TAILS 6* &u&y8ls o f Variance on Bry w&igbfca o f Cantaloupe 
Stoass Sampled June X»9* X9U2* (Bxperiiaent. I}*

Sours© b/ f Variance F

1(a) 1 122.1*32 Ui.22*»
H(b) 1 13.20* IuSOk-

H&) 1 .202 .0 ?
K(b) 1 .1*31 .16

€&{a) X 1*9.1*21 17.85<hs
C&(b) It 1.865 .67

Mg(&) X 12.327 li.l*5»
113(b) X 13.578 U.90*

N(a) x E(a) X .189 .07
5(a) x K(b) X 1.265 •2*6
W(b) x  1(a) X .108 .01*
1(b) x  £(b) 1 .1*99 .18

H(a) x Ca(a) 1 32.099 1*.37*
5(a) x Ca(b) X .026 .0 1
1 (b) x  c a (a ) X .031 .001*
M(b) x Ca(b) X .011 .001*

»(&) x «K(a) X .061 .02
N (a) x tfg(b) X 16.070 5.ao»
1(b ) x Mg(&) X .563 .2 0
M(b) x !g(b) X U.15? x .5 0

ac(a) x o&(a) X L.3l*0 1 .5 ?
K(a) x ca(b>) X 3.922 1.1*2
E(b) x ca(a) X 1.307 J*7
1(b) x ca(b) X .926 .33

K{&) x l%(&) X 2.532 .9 1
K(a) x Mg(b) X 7.330 2.57
K(b) x Mg(a) X 1.771 .61*
K(b) x Hg(b) X 6.1*88 2.3t*

Ca{a) x l%{&) X .025 .0 1
C a(a) x iigC'b) X 10.1*35 3.77
€&{b) x Wg(a) 1 .371 .13
Ca(b) x  Mg(b) X 3.230 1.17

Hmrs 8 3.001 1.06
■OoXosms Q l».5ol* 1.63

]S rro r 32 2 .7  69

d/ f Tariance

67.858

.317

25.6143

12.953

.515

3.03?

5 .213

2.621*

l*.l*75

3.515

2U.52**

.11

9.26s» 

2*.66*

.35

1.30

1.88

.95

1.52

1.2?

32 2.76?



&PPHIDXX TkMM 7 .
Hoot*®

o f  Yariaaae® <m Bry Woighfes o f  C4 
June 2s~9f X9li2, (V^qmrXzmnt 1),

F Variiinee

H(a)
M(b)

:{b;

*fcO)

M(a) % s(a )  
*?!(©} x  1(b) 
1 (b ) x  K(aJ
r i ( h )  x  X ( b )

f!(a) x  Ca(m) 
H(a) x  c&(b)

i(b) x

Jf{&) x  Mg(b) 
8 (b) x l%(a) 
11(b) x  Hg(b)

K(b) x Cm
1 (b ) x  c

K(a) x  Mg
m \  *sr

IX IS? i
K(b) x SJg(b)

X
X Hg(b)
x  lg (a )  
x  % (b)

ColttBSUI

Error

1
1

X
1

1
X

X
1

X
X
X
X

X
X
X
X

X
X
X
X

X
X
X
X

X
1
X
X

X
X
X
X

a

117*2X8

10.

33

6?
29

2k
3

68
15

13a
k

72k

USo

920

1X2

?2?
21*0

2i*.385

X8.S

2*i
i OX

IX,

• f t
*28

3*91

2*82
.10
#1*9
•002

3*16

60&»
2*77

6 ,5 6
x .5 i

.83.1*0
J*S

.33
2.33

.25

.3 1

1.69
2. 32#

2

2

1*

I*

15.037

75.3GS

9.178

32.1*92

25.586

7#i

8.1*51

11*. 71**

1.1*3

8.8$#

7.:

X.20

2.8*4

32 32 X0.566



XXX

AFP&3D2X TMMJ& 0. BjosX ^ L b  o f Varlanoe m  Xmngtb o f  Main Stasas 
o f  Cantaloupe M m  1 , X$U2# ( s s ^ r t a a n i  I)*

Soorce
,, jtoijrtMN 9fc w atltoai

n/w Variance F r>/F Variance F

1(a) 
H (b)

X
1

733.35
13H6.97

2.98
7.50m; 2 1290.16 5.2t*w

S(a)
&<b)

X
1

33-76.00
309.73

U.78»
1.26 2 7U2.87 3.02

Ca(a)
Ca(b)

1
X

88.17
537.19

.36
2.18

2 312.68 1 .27

Mg(a)
*g(b)

X
X

733.35
1*73.61*

2.98
1.92 2 603.50 2.1»5

B(a) x  K(a) 
1(a) x  K(b) 
W{b) x K(a) 
1(b) x K(h)

X
X
I
X

.03
63.79

u u .o c
132.60

.26

.1*6

.2(6
I* 72.62 .29

11(a) x  Ca(a) 
11(a) x  ca(b) 
1(b) x  ca(a) 
H(b) x ca(b)

X
X
X
X

131*. ItU 
U5.37 
12.03

316.05

.55

.18

.05
1.28

2; 126.97 .52

1(a) x Mg(a) 
H(a) x  ife(b)
1(b) x  Hg(a) 
1(b) x  Mg(b)

X
X
X
X

26.69
l*otul*5

26,01
.52

.11
1*61*

.31 h Ul*.l*2 •U6

1(a) x  Ca( a) 
?;(&} x  Ca(b) 
K(b) x  €&{&) 
K(b) x  Ga(b)

X
X
X
X

.0 0
3 .00
9.63

a*6.6e

.01

.01*

.56
k 39.83 .16

K(a) x ilg(a) 
K(a) x  Hg(b) 
K(b) x  Mg(a)
1(b) x fJg(b)

1
1
X
X

12.25
690.08

.c a
302.37

.05
2.80

1.23
h 251.18 1.02

Ca(a) x llg(a) 
Ca(a) x  Jfc(b) 
Ca(b) x  Mjg(a)
Ca(b) x  llg{b}

X
X
X
X

12U.69
720.75
22.23

.07

.51
2.93

.09
h 216.9b .88

Boas
€©Xm»s

8
8

167.76
90.18

.68

.37

32 2U6.20 32 21*6.20



t i f f

Of C ast.
of ob L en g th  o f  

1* 191&, (v—

Soore© 

»>
B(b)

K(a)
1 (b )

1(a) x I {a) 
I(m) X E(b) 
W(b) x K(aj 
M(b5 x  £ (b )

1(a) x 
K(») x  
1(b) x €&(&) 

> )  x  C *(b )

S(a) x MgCa)

H{b) x  !|g(a)
1 (b )  x  iig (b )

K(m) x 0a(m) 
K(a) x Ca(b) 
X(fe) & oa(a)

E (a ) x Mg(&) 
K(a) x Mg<b) 
K(b) x $3g(a) 
K(b) x  Ug(b)

Ca(&) % Mg (a)

Ca(b) x ' 0 (a) 
Ca(b) x 141(b)

ColmmiB

ISxtot

X 12>73*8
X 37533.0

X 13X0*3
X 1*355.6

X SU??6.5
X 171*0.5

X 1992.3
X 1386.9

X 177.6
X 1*961.3
X 6880.0
X. 529.0

1 100.0
X 1281.3
X 13781.5
X 7.1

X 2070.3
X 1753.1
X 1.6
X 31*2.3

X 2826.7
X 31*11.6
X 261*. 5
X 12.3

X 2952.1
X 3936a
X 1253*9
X 2*669*U

X xoak.o
X 10X30*7
X 2€hSmh
X 32it.O

8 930*7
8 1BX&.8

32 2866*8

h
13

1

19

X
X

X*

l6*M*
61

1*8

73
1*0
13

I f#Off

72

37

71
31

I*

i*

25055.8

2833.0

.5

<4.5

101*1.5

.7

3382.0

8.7>:

.99

9.

0 k.>7

1.12

1.18

2868.8



AFP&IDXX TABLE ID. toal^rgiis o f Varlanca cm Itontar o f Lateral 3 imm 
o£ CaofeaXeupe P lan ts, 4mm 1 , 19&2, (Expezdjaont I ) .

Source D/F Varlazica F ;;/r Varlatsce P

H(a)
N(b)

X
X

33.UU9
75.371

e.6o»
X8*93m* 2 51.110

K(«)
K{b)

X
1

.375
U .o g

.09
1.01 2 2.395 .55

C&(a)
C*{b)

X
1

00.667
9 . 389

20.26i;-j*
2 .36

2 1*5.020 XXOXx-a

MfcOO
X
X

lt.W t9
.125

1.12
.03

2 2.287 .5?

1(a) x  K(&) 
If (a) x K(b)
T!(b) x 1(a) 
M(b) x  K(h)

X
X
X
1

.028

.593
ai».o83

1.000

.0 1

.15
3.51

.25
It 3.926

1(a) x  C&(m) 
11(a) x Ca(b) 
1(b) x Ca(a) 
1(b) x Ca(b) •

X
X
X
X

.8U0
5.313

17.521
.&t£>

.2 1
1 .28
It.UO

.2 1
u 6.079 X.53

!i(a) x Mg (a) 
1(a) x Mg(b) 
11(b) x Hg(a) 
n(b) x Mg(b)

X
X
X
X

5.0UO
.836
.058

2.007

l.lt?
.21
.0 1
.5 0

u 2.105 .55

E(a) x Om(a) 
K(a) x Ca(b) 
K(b) x Ca(a) 
K(b) x Ga(b)

X
X
X
X

1.17U
1.608

.581

.059

.29
•lt-2
.13
.02

u .863 *2f

K(a) x Jc(a) 
K(a) x  ̂(b) 
K(b) x a)
K(b) x ilg<h)

X
X
X
X

2.778
18.750

6.2?5
10.026

.7 0
lt.73*
1.58
2.52

i 9.163 2*38

Oa(a) x lij(a) 
Ca(a) x llg(b) 
Ca(b) x Mg(a) 
Ca(b) x m ( b j

X
X
X
X

17.361
35.021

.313
7.563

1.36
8.80**

.03
1 .90

It I5 .0 3 lt 3*r?r

M x K x Cm
?! x K x  Mg 
H x Ca x Mg 
I x Cft x 1

k
h
h
k

13 .lt CO 
U.96C 
lt»32Q 
8.633

3.39*
1.25
1 .09
2 .17

u
u
It
It

13.180 
It. 960 
U.320 
8.633

3 * 3 ^
1.25
x .o^
2.X?

Hems
Coltmss

a
a

1.65%
5.568

•U3
1.39

arrasr 06 3.981 16 3.981



AFP131DXX TABLE 11* Analgin of Vmrimtm on Stoober of lim its  
Set on Cantaloup® Plant#* (K*|perlxifijttt I)*
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n g
IPPiaSOT fAIEfB 12* ipial’f s i s  o f Varianea on liitrogen  con ten t o f t}.m 
IM®mm of cantaloupe Plants SaapXati Juno 3W# 19h2p (Eaqaeriarant !)•

soar©® I>/F Variance F :/r Variance F
K(a)
11(b)

X
1

5000.09
.03

378.18m* 2 2500.06 186.57**

K(a)
1(b)

X
X

86.05
197.65

3.59
18.75** 2 122.85 9.17**

Ca(a)
Ca(b)

X
X

1372.29
230.55

102.83*-
17.23** 2 8 OI. 8 2 59.83**

m w
Mg(b)

1
X

98.50
27.32

7.35*
2 . 0 8

2 62.91 8 . 6 9 *

II(a) X  i ( a )
8(a) x  1(b) 
M(b) x  K(a) 
K(-b) x  1(b)

X
1
X
3L

28.80  
61*. 99 

301.69 
3 . 0 6

1.82
8.85*
7.59*

.23
8 88.58 3.n2*

1(a ) x ca<a) 
t!(a) x Ca(b) 
11(b) x  0&{&) 
II (b) x ca(b)

X
X
X
X

78.85
1.82

269.52
13.19

5.56*
.11

20.11**
.98

8 89.65 6 . 6 9 **

H(a) x Hg(a) 
H(a) 'x Mg(b)
i  (b) x Mg (a) 
8(b) Mg(b)

X
X
X
X

165.72
7.81
3.52

23.89

12.37**
.55
.26

1.75
8 50.08 3.73*

K(a) x  c«(a) 
K(a) x oa(b) 
K(b) x ca(a) 
K(b) x ca(to)

X
X
X
X

. 0 3
29.59
26.91
15.17

2 .21
2.01
1.13

8 17.93 1.38

K(a) x Mg(a) 
K(a) x Mg{b) 
1 (b) x  Mg (a) 
1(b) x nfe(b)

X
X
X
X

37.1?
1.3?

19.22
7.09

2.77
.1 0

1.83
.53

8 16.21 1.21

Ca(a) x :#&(a) 
Ca(a) x r^(b) 
ca(b) x i&(a)
Ca(b) x Mg(b)

X
X
X
X

89.86
2.93

88.33
11.01

6.66*
.22

3 .61
.82

8 37.93 2.83*

fiowgt
GoXuxans

8
8

16.50
18.80

1.23
1.37

Error 2 9 1 3 . 8 0 29 13.80



1X6

m m . TAJ3LE 13. Analysis of
Plant® Si

on Patmmixm Content o f the 
«mne 1 -9 , 191*2* I ) .

Si/? /F

H(b)

K(a)

€a(a)
Ca(b)

M(&) x  K(a) 
H(a) x  K(b)
8(b) x  K(a)

x  1

1(a) x  c&(a) 
1(a) x Ca(b)

N(b) x Ga(b)

1(a) x lJg(&)

1 (b) x Hg.(a) 
1(b) x Mgl

K(b) x Ca(a) 
K(b) x Ga(b)

K(a) x  lS (b ) 
K(b) x  Mg(a) 
K(b) x  Mg(b)

Ca(a) x Mg(b) 
Ca(b) x B&{a)
Ca(b) x llg(b)

ry

Error

1
X

X
X
X
1

X
X
X
X

X
X
X
X

8

30

krr

23693
33U2

7b
03

61

9.22*»

b57

X 7399.08 182.98*#
X 2.83 .05

X 2572.60 U9.71**
X 63.07 1 . 2 2

X 6 5 . 1 0 1 . 2 6
X 27.37 .53
X 1 0 8 . 1*6 2 .X0
X 2.97 . 0 6

X 1 9 8 . 1*6 3 . A
X 11.93 .23
X 230.13 U.U5*
X iii.Uo • 0 9

X 21*5.29 U.7U*
X 5.8U . 1 1
X . 0 3
X 61.58 1 . 1 9

h9
16.00 .31

X6 U.O6 •5 n*7
9.68 .19

6g6.3X 3JU72**
1.23 .02

111. 8 9 .81
U3.U9 •61}

56.08 1.08
272.75 5.27*

59.19 1.3h
51.08 *99

36.03 .70
17.88 .35

51.75

2

2

2

h

2 5 5 . 6 9

1 3 5 X8 . 2 1

3700*86

13X7.SU

50.98

1X3.75

UX3

173.23

109.76

iu9b* 

261.22&* 

71.51**

2.20

13.18**

3*35»

2 .12

30 51.75



u ?

4PP!5f>XX ?AHU£ 3Ji* knalyaia o f tm?lance on caXalua €an£ex& o f the 
t&wmn o f Cantaloupe Plant© Garbled Jtme !~9„ \9hZ$ (s»perlMint X)*

Sour©© b/ f Variaaoe T li/F Variance r

HU)
H(b)

1
1

5 o S .l
2!tlt.5

lu07
1.97 2 372*. 8 3.02

K(a)
K(b)

1
X

2*979.9
125C.fi

itO.lOtMi
10.lU“-£ 2 3119.lt 25.32**

Ca(a)
Ca(b)

1 
X.

58063.9
07.lt

It67.5Cte«t
.70 2 29075.7 23U.lo®»

Mg (a)
Sg(b)

X
X

13SU.0
132.0

U.H»*4»
1.06 2 75B.O 6.IQ**

H(a) x K(a) 
11(a) x K(b) 
K(h) x K(a) 
1(b) x  K(b)

X
X
X
1

67.0
22U.9
21.6

206.6

.52*
1.01
.17

1.66
It 130.0 1.05

!l(a) x  ca(a) 
H(a) x  Ca(b) 
W(b) x  Ca(a)
1(1) x  C&(b)

X
X
X
X

908.k
1.0

2*6.3
.1

7.31*
.01
.37 h 238.9 1.92

H(a) x  Mg{a) 
If (a) x  % (b)
1(1} x  Mg(&) 
W(b) x  llg(b)

X
X
X
X

22.3
2il.Lt
9S.9
70.6

.18

.33

.80

.57
U 58.3 •It?

K(a) x  ca(a) 
E(a) x  ca(b) 
K(b) x  Ga(a) 
&{b) x Ca(b)

X
X
X
X

32»2t.O
•3

izo o l
102t.2

2.77
10.31s-*

. 8U
It 2t32.lt 3.1t8*

1(a) x Mg (a)
IC(a) x Mg(b) 
f£(b) x ilg(a) 
K<b) x  ng(b)

X
X
X
X

U0.lt
lt09.lt
813.3

6.0

.33
3.30
6.55®
.05

It 317.3 2.55

Ca(a) x  lig(a) 
C-a(a) x  16(h) 
Ca(fe) x  Mg(a) 
Ca(b) x Mg(b)

X
X
X
X

^ t. 8 
32.2 
12.6 

.5

.52

.26

.10 U 27.5 .22

Hows
CoXtttms

8
i

1U2.6
56.7

1.15
.2*6

1i£T€$£ 32 12U.2 30 12U.2



1X8

APFEfE)XI TABLE 15 « Analysis o t Variance on ]>iagnesiu» Content of th© 
Leaves o f Cantaloupe P lants saaplod t o  !»•$> 191*2# (lixpcrlaant X)#

Scruroc t / r V a ria n c e i- d/ f V a ria n c e F

H(a)
N(b)

1
1

22.5?  
2 .HI

1*. 73*
.5o 2 12.L9 2.61

H(a)
K(b)

1
X

263.57
2.%

55.Q3**
.59

2 133.21 27.81s*

Ca(&)
Ca(b)

1
1

a i .1 2
06.62

112.97*-*
18.08k*

2 313.67 65.53->*

ltg(s) 
IsU (b)

1
1

3551.86
27U.90

7KX.52**
5?.39--'> 2 1913.38 399.U5**

!?(&> x E(a> 
H(a) x  K(b)
11(b) x  K(a) 
11(b) x K(b)

1
1
1
1

3.98
.23

6 .U
61.88

.83

.05
1.28

12.9C;-;.
1* 18.06 3.77*

tifa) x  ca(a) 
H(a) x Ca(b) 
1(b) x  Ga(a) 
H(b) x ca(b)

1
X
1
X

30.18
12.15
U iB
9.1?

6.30 c
2.5U

.3 1
1 .91

I* 13.25 2.77

1(a) x Mg<&) 
ff(a) x  Mg(fe) 
H(b) x lis(a) 
1(b) x  Mg(b)

X
X
X
X

69.61
6 .55

.17
32.71

lit .5 3 «
1.37

.Oi;
6.83*

h 27.26 5.69**

1(a) x  ca(a) 
K(a) x ca(b) 
S(b) x Ca(a) 
K(b) x Ca(b)

X
X
X
1

116.2U
5.26

.Oil
3 .61

2li.27##
1.10

.01

.75
h 31.19 6.53**

1(a) x Mg(a) 
K{a) x Hg(b) 
K{b) x Mg(a)
K(b) x  iig(b)

X
X
X
X

87.05
.52

2.ii9
.73

18.1?*#
.11
.52
.15

u 22.70 U*7U»

Ca(a) x  Mg(a) 
Ca(a) x Mg(b) 
C*(b) % Mg (a) 
Ca(b) x  Mg(to)

X
X
X
X

132.33
26.!i6
59.1?
11.52

27.63*#
5.52*

12.35**
2.1jl

h 57.37 11.93**

M x  I  x  oa 
1 x  K x Mg 
S x Ca x  Kg 
I X  Ga x Kg

k
h
u
u

11.UU
5.29

lO .lii
8.53

2.39
1 .10
2.12
1.78

h
h.
u
h

11.UU 
5.29  

1 0 .1U 
8.53

2.39
1 .10
2.12
1.78

Bona
CoX&ms

8
8

1.03
5 .5 5

.22
1.16

Error 1U 1».79 1h U.79



A

ri

o
p.'*SW*

«4 
PI

<•»»* «■«•«»

t
C

s
ri

2
 os

fS H
O

H

O
 c/3 

^
 g

sQf -*S %4 0
H

 a
/"**■*>■*8 w

fp*m<Ci

£rff•rsmc
a

cm

©
0x3

01 0'S 
rA

H

«3 X
)

W
'W

’
SK SB

CAm3

msf><n

IAH425
X3•03

d$
v\Hn0i

%
A0*

01
CM

S3 S3 
** **%

CM
«#

«n4

5
5

sQ 0*' ; 
OM

3
1 0** 
f

«A
xA H
H

t H
<no

o
«n

tA
O

s
S

s
8

*A
 0'S H

 A
*

O
 C

\ O
x

?
H

S
g

tK

tAA
N

H

M
3 N

r*-
s0

C
M

X
l

^
C

O
CH

CM

H
 H

H
 H

H
 H

I
■X X

I
ri r%

H
H

H
H

■f*i f*4 H
 H

4
 X

i
H./W

^
 A

‘W
'W

a
 

8
O O

4
43

X
X

W
fefi b£

. 
„

 
.- 

. 
„» f,„ 8 A

$ J2 8 43 
w

w
-vxw

 
w

O
w

C
* 

13 
n * ft

**•» 'txl £*4 )*i 
C3 

C3 C3 KJb

H H H H 
K 

H H H
/-Ny—%,Q

 43
iNr Hi» *3** *** 

' 
0m

 
iv-t

8
 

tg A
 A

,m
 Bs

HCOr-|
CAC%

r!CM

VSIS*4
• 

• 
f 

•
rt H

 ri CM

r—m3•O
s

©\*Xg"
Osfci'

t*.m•o
s

^
C

O
 N

»0s 
3

 0
S

0
 CM

tAsO
SArlH

X
?

inIA

X
I

X
t

x
f

 ̂
“♦ 

Hh
*«•*$ 

M
M

# «*•«£ PW
W

4 «M
M

#

5
3

i3
3

 
1

5
5

3
 

5
5

5
8

 
$

3
5

5
 

5
3

8
3

 
8

\A
 

j 
H

 CM 
l>* 

\A
 

H
H

H
N

 
H

^
s

m
S

fcS
S

 
Srt&

iS 
S

d
S

S
? 

£
8

S
»

3
H

I CM X
f 

m
IS* H

 
CM

 
m

 
o

rl
X

? 
<n

«
n

m
\i\ .-Ja

O
x

?
\A

H
rIH

H
 

H
H

H
H

 
H

 H
H

H
 

H
H

riH
 

x
t H

lX
f X

t 
O

 o

43 
*3 ,0 

4 43 # 0
U *-3 '■'? 

< < U <
- w » 

' -r 
O U O O

war «»s»
tfWF̂ 

'̂4|

$3 & J3 43 
<S t$ 

: A
325 SK* %

 
N2

*?■

H
H

H
H

H
H

H
H

H
H

H

s~s.,
1$ A & A

#**• •
«3 i3 eS j3 

w
w

w
#nSi ^

H
H

H
H

*«3 M
M

 sa 
H

 
H

@1 #
M M O O

g$ 
($ A

 A
^

s3 
it! o

 jq 
H

H
H

H
S

 
h

j(̂| 
f(p lo 

0 O
IIM

S4 
o O O O 

5̂ SB SB M 
05 o 

m



120

APFBtDIX TABIM Ti* Analysis of V«p4m» on Boron content o f  the
Ls&̂ ma o f Cantaloupe p lan ts SarapXed junae X-9# 19k2* (EMpmvimmt I}*

Source d/ p Variance F p/ f Variables F

H(a)
11(b)

1
1

162353
519

2 6 .lt9 «
.08

2 911*36 13.2ca*

EC a) 
K(b)

1
1

2078
14&707

.3 0
7.08*

2 25393 3.69*

Cn(a)
Ca(b)

1
1

9923
lk7Sk

l.k k
2.1k 2 12339 1*79

i-sU {a)
we(b)

1
1

320k
8397

.k?

.6k 2 3801 .55

H(a) x K(*)
H(a) x 1(b) 
11(b) x I(m) 
M(b) x 1(b)

1
1
1
1

172U8
kO

757
7666

2 .51
.01
.1 1

1 .11
k 61*28 .93

N(a) x  Ca(ft)
M(a) x  Ca(b) 
11(b) x Ca(a) 
N(b) x  Cm(b)

1
1
1
1

72 9 
2523 

2
9 m

.11

.37

.83
k 22kl .33

M(a) x Ug(a) 
HCa) x Mg(b) 
H(b) x  Mg(a) 
}?(b) x  Ms(b)

1
1
1
1

1 7 0 3 0
3 7

3558
1*232

2.U7
.0 1
.52
. 6 1

k 621k .90

K(a) x Ca(a) 
K(a) x Ca(b) 
K(b) x  ca(a) 
K(b) x Ga(b)

1
1
1
1

5017
28

k6ea
3810

.73

”3 ?
.55

k k3&k . 6 3

K(a) x ** (a)
K(a) x  PbCb) 
E(b) x b^(a) 
K(b) x !%<h)

X
1
1
1

7168
29

2k0k
291

1 . 0 k

.36

.Ok
k 2k95 .36

Ca(a) x Mg (a) 
c&(&) x ftg(b) 
Ca(b) x  Mg(a) 
Ca(b) x  Mg(b)

1
1
X
X

86l£
2852
1U59

2k

1.25
. la
. 2 1

k 3238 .k?

Rows
CoXaans

8
s

1*120
koei

. 6 0

. 5 9

Error 29 688k 29 688k



121

APPMBXX T.MMM IB'*- Analysis of Varlam* an Dry Heigli&s of 
C-antaloup# Immmrn and stcsas Sampled Jun& f, l̂ U?̂  (Experisaent II)*

Source b/ f S as squares Parlance F

Potassium 2 .a srflt .1*256? 73.17**
Calcium 2 .U7032 .23216 2*0.1*2**
Magneoiw 2 .1^1® .09283 I6.ti7«*
Boron 2 .0092? .OOij® .00

1 x  Ca It .339® .081*92 Ut.29**
I s f t u .092® .02321* 3.93**
E x B It .01*833 .01209 2 .08
Ca x  Ifig It .03879 .00970 1.67
C i l  B Li .021*68 .00367 .63
Mg x B It .oU®G .01113 1 .9 1

Bows 8 .309l»3 .013® 2.32*
Colurms 8 .09 8 ltl .£3230 2 . Hi

Error 32 .18632 .00282

T o ta l 80 2.1*958



322

APFBHDXX tftBLS 12 . JmOarols o f  ttr ian ca  on D*y Weights o f  
Cantalm^pe team s 3ttsg»3ad ,Han© 30* I$b7, (BseportBsnt I I ) .

3mm® dA Sum squares Vartssic® F

Potassium 2 32.962 16.1*81 57.83»*f.jal̂ Ansa 2 27.1*29 1 3 .7 1 5 I18.  12sa*
2 3 8 .8 2 0 19.1*10 68.11w»

Boron 2 1.828 .911* 3 .2 1

K x Ca U .91*2 .236 .83
K x  Mg 1* 2 .7 1 0 .678 2.38
K X B 1* 1 .5 9 0 .3 9 7 1 .3 9
Ca x  Mg h 8.931* 2.231* 7.81**»
Ca x  B k .200 . 0 S0 .18
Mg x  B h 1.21c .301; 1 .0 7

Eo*a 3 3.1*93 .1*37 1 .5 3
GoXusne e 2*. 698 .5 3 7 2 . 0 6

Error 32 9 .1 2 0 .2 8 5

to ta l SO 133.91*1*



M ' F m m i X  f & B I M  20. Analysis or Variance on Dry weights or
Cantaloupe Im m m m  Swztp'Xmd Bsptexabor X~X0t X 9 k 7 , (Expeartwmt I I )#

Sooroo r/ f Sura Squares Variance F

Potm t e * 2 28.23 11.12 . l a
u«JuOxu*l 2 1085.22 5U2.61 15»88*»
SEagoaaXust 2 202.21 101.11 2 .9 6
Biird®i 2 21.22 10.61 .31

I  x  ca u UOi.69 121.17 3.55*
K X  Mg u 97.37 2b.3b .7 1
I  x S li 173.56 U3.39 1 .27
Ca x Hg It 103.82 25.96 .7 6
Ca x B b 135.78 33.95 .99
H g x B b 81.56 20.39 .6 0

Bows 8 290J*7 36.31 1 .06
Colnms 8 U76.U1 59.55 1 .7b

Error 32 1093.0b 3U.16

to ta l 80 8273.58



AFPSSfDXX T A B t<8 2 2 + Analysis of Yarlanc© o n  Diy weights o f
Cantaloupe S tarns Sm aphed Jm &  30* 19U7# (Kxpcariaont II)#

Source d/ k Sum Squares Variance T2>r

Potassium 2 23.325 11.663 82.72**
C a lc ic 2 11*010 5.5Q5 39 .dsMs-
Mapmsiwm 2 16.066 8.033 5&»97**
dor on 2 .9k? .U7U 3.36*

I  XG8 U 1*370 .3li3 2.1*3
X x Ilg I* 2+972 •7h3 5.27#*
£ X B 1* 1.080 •270 1 .91
Cm x Mg h U.66? 1.167 8#28»*
Ca x 3 h .257 •06U *U5
Mg X 3 h .560 .liiO .99

Hows 8 1.313 .139 .99
Colttia&E 8 1.855 .232 1.65

Error 32 1.1*99 •111

T otal 80 69.721



125

AP2530XX TAHL& 22* A nalysis o f Variance <m Dry ^elghfea o f  
Qantaltfop© stesas Sonplad SepteEsber MLQ» 1$*UT, (Hscperlmant IX)*

Source ii/i.’ 5*ss s q jia re s Variance if

Pota»sl\ini 2 3 3 .9 5 1 6 .9 8 .6 1
Calcium 2 1 9 1 .2 8 9 5 .6 2 3.1*-***
}̂ ai;a8ajUim 2 UU.39 2 2 .1 0 .7 9
Barer* 2 2 6 .2 6 13.11* .87

1 x  ca 1* 2 6 2 .0 2 6 5 .7 1 2.31*
A X slg U 00.81* 2 0 .2 1 .72
1 x 3 ii 1 1 1 .0 6 27.77 .99
Ca x % U 3 8 .0 3 9 .5 1 .31*
Ca x B ii 3& .61 9 .6 5 .31*
Mg x B 1* 306. lit 26.SU .9 5

R&m 8 190.66 2 3 .8 3 .6 5
Coluiana 0 3 1 1 . 3U 3 8 .9 2 1 .3 9

Erres? 32 3 9 7 .2 8 25.0U

total 80 2332.1*0



326

APPJ®XX TABUS 23* Analysis of fariance cm u*y loighto of 
Oant&Xmip© Boots SaaapX î Boptes&er X-10, X9U7# {BKperi»nt XI)*

Soureo ts /r Sun s q u a re s v a r ia n c e T

Fo& aaslm 2 15.53 7.77 8.35*»
Calci\ici 2 29.20 ll t .6 0 15.70**

2 35.92 17.96 19.31**
Borsm 2 3.U2 1 .7 1 1. 8U

K x cm k 20.28 5 .07 5.US**
K X Mg h 8.63 2 .16 2 .32
K x  0 h 12.99 3 .25 3.U9*
c a  x  Mg k 13.07 3.27 3.52*
Ca x  a h 2.25 .56 .6 0
Kg x  B h 16.96 U.2it U.56*#

E x. Mg X B h 17.75 It.Ulj It. 77**

Hem 8 l».5o .5 6 .60
Cotassa© 8 10.11 1 .26 1 .35

.Error 28 26.08 .9 3

Total 80 216,&9



127

Aman>ZX TABLE 2U* jUMLtyals o f  Harlans© on tangth of Main 
StM  o f  Cantaloup© P lants, sepfeooftMr 1-ID, 191*7* (Eaqparlmnt XI}*

$0122*00 b/ p Suast Squares Varlano© F

Potassium 2 17829 8915 1 .3 6
Calotas 2 5592 2796 •1*3
Magnesium 2 91*1*1*2 1*7221 7.22**
Boĵ on 2 2062$ 101*13 1.59

I  x Ca u 92658 231® 3.5b*
K X Mg 1* 72383 18096 2.77*
K X B h 51*615 13653* 2.09
Ga x !|g b 3891*9 9737 1.1*9
Ca x  B u 51U0 1285 .20
UXB b 55791 1391*8 2.13

Hows 8 1*2362 5295 .8 1
Columns 8 1*9077 6135 •9b

Error 32 20911*1 6536

T o ta l 80 758801*
*r



128

TABLE 25 . o f Tarlanm <m Eangih o f L ateral
S ta n s  o f  C antalm $>e p l a n t s ,  S o p to n b e r 1-CH), XPU?, I I} *

S o u rce D /r S u s s q u a re s V a ria n c e A

PotiSSBllStt 2 2183663 3091832 10.22«*
C a lc iu ia 2 792096 3?6ek8 3.71*
Magn&slsm 2 2k6231 123116 1.15
Boron 2 17k759 87380 .82

K x  Ca k 95726$ 23931k 2.2k
I x  | | u W3159 120790 1.13
K x  B k 386836 9670k .91
C m x  Mg, k 63390 153k8 .lk
Cm x  B u 163090 k0773 .38
Hg x  B k U55k09 113852 1.Q7

umm 3 3319567 I6k9k6 1.5k
Column® 8 9150kk llk 381 1.07

E rro r 32 3U177U1 OOfiOck

Total. 80 11556220



129

APPI35 IX TAJ5LT 26. Analysis o f Variance on masher o f Lateral 
Stecss o f Cantaloupe P lants, September 1-10, 1987, ( iixperlinent I I ) .

sosirc® r/r Sot Sqoarwi Variance ?

POtiSSSlXM 2 802.38? 201.19, h.1.39*^
CfcXelm t 38.667 17.33U 3.57*

a lt.66? 2.33U .88
Baron a 22.167 U*08b 2.28

I x Ca b 61.222 15.306 3.15&
K x Mg. b U8.222 12.056 2.U8
IX B b 12.611 3.153 .65
Ca x lig b lt.667 1.167 .28
Ca x B b 23.012 5.753 1.1C
1% x  B b 18.278 U.56? .'■i

How# 0 Ul*.5oo 5.563 1.18
Colxmm: & 70.556 6.819 1.81

E rro r 32 155.5U6 U.861

total 80 902.5QQ



130

APPMPIX TA3%M 27. A nalysis eJt Variance cm Muatar o f F ruits 
Set cm c*Kt4&eiup» P lan ts, (SXporisaant XI)*

Sew roe i>A Sum S q u a re s Varlance F

p o ta ss iu m 2 30.51*3 15.272 93.69**
Calcium 2 1.65U .827 5.07*
M agnesium 2 11 w 31*0 7.1*20 1*5.52**
B oron 2 .025 .013 .08
I  sc C m t* .790 .198 1.21
K X Mg U 30.716 2.679 I6.1*lt*«
K X B ii 1.531 .383 2.35
Ca x Mg Ii •!*9U .121* .76
Ga % B h 1.J09 .327 2.01
Mg X B k 1.1*5? .3«* 2.23
Rows 0 2.099 .262 1 .6 1
G oltasns 0 2.3*3 .318 1.95
E r r o r 3a 5.230 .163
T o ta l ao 73.210



131

APPSHDXX 7A3LB 26» A nalysis o f Vm*lsme© cm the Potassium  
Content o f the Jj@«wes o f Cantaloup© p lants 

Sampled. aaptaoter 1-1Q, XfU?t (SaqperSaent II)*

S o u rce p/ f 3 m  S q u a res V a ria n c e F

Potaaaiun a 7 6 0 7 .7 3 38 8 3 .3 7 120.16*-®
Caleiui* a 3 8 ? .6 1 1 7 8 .8 1 5 .8 6 * *
Hugnes&m a 3 0 5 3 .3 ? 1 5 2 6 .6 0 8 ? .7 2 * »
B oron a 3 .8 9 1 .7 5 .0 5

K x Ca u 6 8 1 .3 8 1 6 0 .3 8 5 .0 1 * *
K x  M h 9 5 0 .1 3 2 3 7 .5 3 7 .8 3 * *
% X  B h 3 0 .8 6

2 8 .3 0
7 .6 2 .2 3

Ca x  1% h 6 .0 8 .1 ?
C a s B h 1 3 .1 8 8 .5 8 .1 8
Mg x  B h 1 0 .3 3 1 0 .3 3 .3 2

Rovra S3W 2 0 5 .0 8 2 5 .6 3 . 8 0
Goluwe 8 2 7 8 .1 2 3 8 .7 ? 1.09

Error

T otal

31

79

991.68
1 8 2 7 8 .9 2

3 1 .9 ?



JPFS&DXX TABLE 29* A nalysis o f ?&rla»ee on tha Calcium Content 
o f  th© Leaw s o f Cantaloup© Plant©

S a ile d  septeatar X~10# X9U7, {Expmria&nt IX)*

s e m e b/ f Sua squares Variance J?

Potassium 2 301*5.0 522.5 15. 06**
Calcium 2 70352.9 3&176.5 1013.73**
Klignasiuia 2 11*87.7 71*3.9
Boron 2 5 6 .1 28 .1 • 81

& x  ca h 1801.1 U50.3 12.9$*#
I X H | li 287.3 71 .8 2.0?
K x B h 235.0 58.8 1*69
Ca x  Mg h 1366.0 31*1.5
Cm x B li 106.7 26.7 .71
Mg x B li 32 .6 8 .2 .2k

Eows 6 1*00 .2 50 .0 U di
Colmsns e 372.7 1*6 .6 X.3k

Error 31 1075.6 3l*.7

T otal T9 78618.9
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1 3 h

&FPMDX3C ?A3X£ 31* A nalysis o f ^ariaae© oti the Bor cm Content 
o f the Leaves o f Cantaloupe p lants

Saffipl&c! sapfces&er X-lQf 19h7f (i^p^ctoent XI)*

Soares d/ p Stub Squares Variance F

PetsssXasa 2 b3M t 21552 6.33**
Calcium 2 33888 369bb b.97*
Magnesium 2 1683? 8hl8 2.U7
Boren 2 193b5bO 967270 283.91**

K x  c a b i s a s 1036 1 .2 1
K x Mg b 1289? 3225 .9 ?
X x  B b 73b77 36369 5.39**
Ca x  Mg b 6»b5 1736 •51
Ca x  B b 308?2 9723 2.05*
US X B b 126b2b 31606 9.2& hs-

Bmtm e 17699 2212 •6$
Colxmm 8 3b067 b258 1.25

srror 30 toy9 9 3 3b07

T otal 78 2b57b96



APFiaSOX TMMS 32# A nalysis o f  Variance cm the Nitrogen  
Corrtsnt of the 1mmmm o f Gmtb&kimp® p lants  

Sajaplitd septeafrer 1-10, X9k7* (Saperiiaisnt II}#

b/ p 3m  Squares Variaase® F

potassturf 2 1|09.98 20b.99 38.82*#
fr«T.̂ i*ata 2 173.98 86.99 16.b8*»
Magn&s±tM 2 332. lit 166.07 31.U5**
Boron 2 17.80 e .9o 1.69

X x ca u lb b .1 8 36,0b 6. 83#*
k x  m u 2?b.bO 68.60 12.99*»
K X  B b 32.18 8 .05 1.32
C& x IHg It 121.30 30.33 5 .7 W
Ca x B It s i.w 12.93 2.U5
Hg X B It 2l*.CC 6.02 i*iit

HOWS 8 36.03 b .5 o .85
Colsmsss 8 90.35 11.29 2 .1b

Error 30 15GA2 3.28

Total 78 1866.33



im  m s  33. 
Conftcmi o f iM wmm m

Bm

Boron

K x  0&
K X !%
1 3C B
Ca x ^
Oa % B
Mrr jf jg

I  2  Ot 1  !fi

u

li

27

?.< 
.8315 

3.'

lt.3583
U.9V21i

2.1*630
.3573

5.2275

1 .2 1 6 0  
1.'

1 .

35.

li.528o 
.1*153 

1.1

>697 
1.21*31

.6153

.0993

.0977

.15U3

7U .8W
6.87**

1S.C
20.5

IO.ITh'S-
1.61*
1.61

2 1 . 6 0 «-»

2 .5 l»
2.55*
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