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�  CHAPm t 

IliTRODUCTIOH 

Soi^ b«au8 T&dk. tMrd in in^rtaace aiaoBg th« croga 

groim In T«Qne»3«e and ax« exceeded only isgr Irish potatoes and sweet 

potatoes* In 1957 bewis raiiced twelfth in ii^rtanca of aU 

crc^s grown in Teoneeeee, and in that year 7^^600 acres w«re seeded to 

sna^ beans* A total of I5ji9lt0 tons of beans were produced in 1957« 

end the ralue of the crop was astinated at|2|i006«(^ (U)* Of the 

total toimage produced 2«5CX) tons wexe sold cm the fresdi aazket^ and 

13»Ui40 tons were sold to the processor* In 1957 the average yield 

of snap be«as is Temiessee was 2»1 tcm per acre* 

jbsmg the vaxlebies i^Mwrally planted in gennssaee are WadOj^ 

Top Crop« Bow Improved Tendergreen^ and Tenderlong 15« The fertilizer 

is usually applied at tiie t1wt of idanbing# in at ea^ side^ 

the seed^ and mmm growers add supplementary aitrata at blotm* 

Fexrtilisar rates vaiy with the section and grower* Heat beans at the 

present tine are harvested by hand* 

It has been a recognised fact for several years that bean seed 

and seedlingai are very susceptible to fertiliser injury* By placonaot 

of a coi^lete fertilizer in bai^ this danger can be reduced^ but it is 

possible that ths fertiliser so {dacsd say not be as readily availabls 

in tine for the plant to mdce the most affici«mt use of the nutrients* 

It has been established that jfAioaphorus is necessary for early rcmt 

develc^ment (l5)* If tha f^osphorus^ as a part of the complete 
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fertdOlzer^i ia placed in bands it is possible that the source na^ be 

located too far frcn the Totmg bew roots tor warliam earljr benefit to 

the i^Umt* Bending else preewots the prcbleaa that the rooti will be 

restricted to a eoall area of nutrient supply^ and laoisture mgr beccane 

tha li.Bri.ting factor in grovth and prodactLeiu 

Mtrogen has been found to «Etcouraige above ground vegetative 

growth and iapart to the leaves a ̂toep green eolor* Sitrogen acts as 

a regulator and governs to a great ecctent the utilisation of i^osphorus 

and potaattitsa. Kaif»ver« «hen nltro^ is ovexm^liedji tha results easr 

be just as disastrous as when a defidenegr occurs. Nitrogen^ idimi 

prsMnt in SKeess^ wsj oanss a delay in plant eatiultyA cause weakened 

plant atom, and isay decrease disease resistance (10)• 

The moveasnt of nitrogen in the soil sust be considered in the 

placement of the fertiliser with respect to the seed* This is true 

with rsiQ>eet to most of the inorganic nitrate materials^ such as 

asBsoniuat nitrata« which enter into solution soon after application, 

nitrogen tends to asve trm the s<me of placeaaiit« and this moveBoat 

is largely vertical^ depending upon the drecticn) of capillary water 

movCTient* The movement of oapillaiy water being dependent on adhesion 

and coheaicHi between soU particles and icho fUm of water which surround 

them (10)* Due to the mobility CKf nitrogen^ it is not always desirable 

to add all of the nitrogen at planting since heaiy rainfalls may cause 

the loss of nitrogen by leachingt Since nitrate nitrogen ie nobUSf 

it is pswkl.ble to add part of the nitro^n at planting and more later 

en in 'Uie season as a aide<-dres8ing or tqp-dressing* 



 

 

 �
� 

3 
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urmmiE Bwim 

l^ivtiliMr «KperiBM>nta cm snap bMoa have increased in maimt 

siooe the earljr 1930*8« and the xesulte of thmw experiasots reports 

in the literature are often different and frequently coidlietiQg chie 

to soil type^ fertiliser placonentt fertility level of the soil^ 

sioisture^ seascm and the variety of beans being groim. 

Knott {9) reports in his handhookf that U^OOO pounds of siua# 

bean pods renove nlnetsr-flve pounds of nitn^an ssven pounds of 

pbosphmmsy and twelve pounds of potassluB* the l6j000 pounds of 

leaves and steaas required to produce the above crop reaeve forty 

pounds of nitrogen> five pounds of phospinmis axid forty pounds of 

potassiUB« 

Sayer (15) conducted fertiliser studies on several vegetable 

crops. hLs experlnnsts he used two isethods of fertilizer placen^di 

to study the effects of fertilizer cm root devel<^eeMit* three tnindred 

pounds of a analysis fertilizer was used per acre. VOmzi 

fertlliaer was «pplied in a single continuous bandj two and one-half 

inches troa bean seed «id <»ie inch deeper than the seed^ Sayer found 

that b«nn roots on reaching this fertilizer band branched out into asqy 

fine flberous roots. Bean roots Which aissod the fertilizer band did 

not branch out. Hhon all the fertilizer was placed under the sofid rowji 

Ihn hesa roots hod a larger sass of flberous feeding roots. Sayer found 

that baan roota develop store rapidly downward than to the side. Sayer 
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weM btiaai at tiia mm tiBa» usinĝ fertllissr plaesnsiiUi above* 

After oiae dsjv it mui found that no bosui roots had rsadiod ths 

fertiliser pXaced two and oae»haIf inches from the seedj iddXe plaistff 

with all fertiliser placed under the seed had developed roots after 

nine daans and were in 'tiiw fertiliser sone and branching out* 

Hedc (6) states that soils vary greatl^jr in the extent to idiidi 

thflgr pMsLt penetratifm of solidxLe idtesphstes* Be found that the 

amounts of iron^ alusdmiB and calcium oarhonata coataixi^ in a soil 

^ezns whether phm^diate would be tied in an unavailable form* Si 

ctmcludes that the greatest phosphate penetrati<»i occurs in soils of 

neutral to slightly acid reactitm idiidi contain little active iron or 

altusinua. Active caldum^ iron, or aluwlmBa ltdiibits the downward 

mmvsimib of pisMq^tes, m general he found that phespherus wes 

ustially fixed and held in a diffictilt and unavailabie fom close to 

the point of ̂ plication* 

f^srtillser toadLcity was recognised in the early 1^30*s end 

researeh workers began designing experiaents to study the effect of 

various fertilizer placements on seed and seedling injury* la 193Q> 

Cundns and others (2) investigated the possibilities of placing 

fertilizer la bands idMm iprowiag map beans# fheas workers concluds 

that larger yields at the first picking were obtained with the 

fertilizer placed in bands# at each side and below the seed level* 

Wh«t these investigators placed fertilizer in either two or four indi 

bands to the side of the seed and one and <me«half inches deeper than 

the seed, the best stands of beans were obtained with more rapid growth# 

earlier blo<»iing «vd setting of blocsas, and larger yields* These 
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investigators oonoltidB that for their conditions> 3S0 pounds of 1O«1U*20 

analysia fertiliser or TOO pounds of a 5*7"^ fertiliser gave the 

results* 

Parker (l2i} atatee that the troe value of a fertilizer eleaeefc 

or elements maar be obeoored infi^fertiliser sttidies because the 

placoaent of the fertiliser material is such ttet factors other than 

sui^lying a given anount of nutxlent becocMt involved* These factors^ 

according to Pazker« are intezferenoe vith tlm gersination of the 

bean seed* root injuxy and inttQRference with moisture v^itdce* 

A study^ ef the effects of poftassiitm m yields of snap beans in 

South Carolina was conducted bgr MLtchell in 1$}6 (11)• Bis data led 

him to believe that when a high annual rate of cos^lete coasasrcial 

fertiliser has bewi added to soils* a residual build-up of potassium 

occurs* ffLtehell's ai^riaMits were ofHaductttl m soils which had 

received vazloas amual rates of coomerdLal fertilizer over a porlod 

of years* and ths iwils ranged iram 180 to UiO pounds of available 

potash per acze* IfLtdiell concludes timk failure of snap beans to 

respond to lulled pota^ in his saperlments were due to reald^lal 

potash* and in most cases yields were reduced in direct proportion to 

Increases in amounts ef available potaudi added* 

Toaea9% and Hoffman (5)* esouductlr^ Mtperimaats on ixrgaiiic soils 

in Florida* concluded that no fertilizer is required whm a soil test 

indicates 'Uiat ths available phMphoras is above seven pounds per acre 

and the available potash above eeventy-five pounda per acre* Thegr state 

that for each pound of ihoephorus below seven pounds of available 

phosphorus* fifteen pounds of phosphorus should be added* Fertilizer 
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t«etts oaaducttti la Pwnaylvania daring 195lt-55^3a±ih (17) indioaW 

when «railabl» phosphoros, as reported bgr a soil t«st» is Twy-low 

low, to low aedliait ttie pihosphortts bec^oiea the liadtlng factor in en^ 

bean prodoetion, £Wtth states tiiat yixHd nuspoases to the fertiliser 

treatment were cospletely dominated hgr the phosphoric acid treatosnts* 

He reports that m yield Increase was found fros ths sddltion of 

nitrogen or potash idusi ths soil test lodicatsd a aediuiB hi^ fea* 

potaeslua* Ware (19) stadlsd earlinsss tmd total yield as affected hgr 

the major fertiliser eleoMte, He used Norfolk, Eataw, Cecil and Ruakin 

soil types in his eopsrliMNits «ad concludsd that potash had little 

effect m early yield except that at the wwrlnffli rate less early yisld 

was noted* On the soils %rtiore potash hid no sffeet on total ylfdd, 

early yield was not influenced* fhosphorus, wiwm applied to newly 

caearsd land, greatly increased both early and total yield. liLtrogw 

decreaaed the per cent of early hesns, but inarsassd actual total yis^Ids* 

Hills and his co-voxkers (7) report that on the eaa^ eoils of 

Florida, beasi did not respond to rates of nitrogen over ̂ te 60 

pounds* Phosphorus gave no added reqponae idimi used at a rate of over 

60 pounds* These Investigators state that a response to 90 pounds of 

potash per acre wss noted on all plots* They recoxsasnd that 1000 pounds 

per acre of a $-6^ analysis fertiliser be used m such eoils* 

Parker(13) nixed fertiliser with the soil inswdiately before 

planting bean seed and found tiiat a reduction in stand ranged fron ss 

little sa cm per cent to ss high as thirty»thrM per owot* Injury 

salts were very pronounced during dry yearns, but during seasons of 

adequate rainfall little or no injury was noted* When fertilizer wa« 
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placed on top of tlie seed raw, Injuxy occurred wtua. there ma enough 

rainfall to emrry the salts dowiorard to the vicinity of the seed* 

Salinity dasniie see IsAst severe ehen as rein fell for several days 

after planting* 

Bezusteln and Ayres (1) stndlsd the tolerenoe of six varieties 

of snap beams to fertiliser salts* Tisy found that all varietiea tested y 

were eoctrenely sensitive to salinity. Their results indicate that at 

a soil conductance of 3,3 Bdllinjhos/cEu there was a correeponding fifty 

per cent decrease in yield* 

Eatton and Flenlng (8)used portable plastie^abM^ ih their 

study of irrigation requtreiMKits for snap beans* lay placing the plastic 

Idwds over the bean rows during the periods of natnral rainfall they 

could Buaintain various levels of drou^t conditions* Wade variety o£ 

map beans was used in their stu^* These froxkexv conclude that 

Hater requiretpeats of the above variety of bean increases as the 

season progresses* found t^t •pprotxiiu.tely <me inch of rain per 

wselc is required front eassBenee to bloondngj^ aaai tbes one and one-half 

inch of rain per eeeie is ̂ laun* Dry conditions fron «aez^ence to 

blooa did not laqMir quality if Ihe available soil aoisture did not 

fall belov fifty per after pod developnent* The effect of various 

levels of irrigaticm was studied in Florida by Nettles (12)* He found 

that light irrlgatlone implied to snap beaoH* gave higher yields than 

less often irrigations of higher rates* Be concludes that light 

irrigations applisd aore often than heavy irrigations were aors 

effective in aaintainiag evaa sdH aoisture than were the heavier 

irrigations* 



singleton (17) tumd soils knoim to be infested with Bhizoctonla 

sod plwited variotis Tazdstiee of sioap beana« He found that HSiie^s Buali 

had vary little «llt« la states that a feir plants died idssi Hxst 

etaerged but a good stand was secured* He states that no mosaic or 

oLldsw was noted in plots seeded to Vede vaxlety of snap beans* 
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mmmg mmm m mmms 

This stttdsr MS condoictsd in three phases* The pfeesphate ata%' 

vaa the first imestigailoa undertidctti and vaa coadncted earliest in th# 

season^ idth Held operatioos starting April 26« 19$1* Irrigated lyad 

noQ»irrigat<Mi nitrate studies started on Msgr lly 19$f» 

Individual treataents in each study consisted of three rows 

arrai^ed in a randoaized block desi^ of fwir replieations* Tbm Wads 

variety of siUNP (Phaaeolua vulgarls) vaa planted in each plot at 

the rate of six eeeda per foot* Indlviilnal seed lota were counUd out 

for each rotr in each study and dusted sith Seedguard for protsctios 

against ban^Tul soil organLaas* 

All pre-planting band applications oi fertilizer mre applied 

In a single band^ i^proxiaately isMo inches side, and located three 

inches to the side of the eeed ran and two inohea deeper than the seed* 

All fertilizer placed under the seed was covered with one indh of soil* 

ybm a post**«nBZ|pmce slde'*dre«HQg nas used^ tihe fertilizer was aj^lied 

in a single two inch band three inches to ths sids of the eeed row 

opposite to the pre«planting haxid i^plieation* All fertiliser applications 

were laade at the rate of 800 pounds per acre using a 5*10*^ fertilizer^ 

c<apounded fron aanmonlua nitrate* 33*5 per cent| mtrlate of potash* 60 

per cent} and triple svqperphoq^^tej^ 2*6 per ̂ uat* All fertilizer and 

all seed was placed by hand to insure svwa dietribaticm end unil^oxA 

plant 
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fhasphate Stv^ 

Tbt piiosphata placttiMint sto^f condactad at tha Agrleoltiiral Experl* 

vmA Sbation farm at Knoanllle staxlMkl ipa^l 26, X9$7* 

Soil saaplaa mrm eoUeotad and swxt to tbt Soil faatlng Labomtossr 

at SadhivlllB# Organic matter was determlQed tgr tba iixveetigator isadi^ 

the method described by Otudum et (3)• Beeults of the soil test 
1 

indicated the foUcwingt 

pH"— 

Organic matter——1#75 por cent 

Phosphate - <«Hi^ 

the site atleeted for *^118 ebady had a geotle southern slope^ the 

v^ppbst half being classified as gently sloping^ Wolftever silt loam and 

tiMt leewr half ae the local aHuvial phase, ULndside silt loam. Hcnm 

vere laid off across the eliiht slope, pemltting tmo r^lications to be 

located in eadi of the two eoil types* 

ftmm mere four placements of phosphate used at the rate of 

pounds per acre* Treatawnts mre as followst 

TreatmMBt Vcaibw FLaoemaot of Phoq^te 

X At planting, one-ihalf under 
row, one-half in a band* 

2 At planting, all under row. 

phosphate indioatfts 26 pounds available /acre or above* 
Hl^ pota^ indicates 190 pounds available KgO/acre or above* 
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Trddtawot . Flacwoent of Pfaosphattt 

J At planting^ onMialf under 
rosr« 

At poirMnnargeace, oi)0-4ialf 
u.'. in a band* 

1^ At plaatSjyg# »ti in a baadU 

IXa. «ftdi of the praoeding tzmtaaota^ ItO pounds of nltrato moA 

JiO poonda of potaoh pear acre nsro applied in a band three inehea to the 

side of Ute aeed rov« 

SMd rows vws tvanlgHMnnm feet long and three feet i^sart. Three 

roes per treatarat sere used wl^ treetnenba replicated four tiiaes In a 

randUm block design# Fertiliser applications ayaA aeediog were carried 

out on April 26^ 15^57* poot-eMaargenoe ̂ losphate application sas 

sade IfaF 21# QendLnatloa oouota sere recorded for each vw,aeventeen 

and tmurtjr-tw) days after planting# Balnfall for April, Hgsr and June 

was hiO$ indtoa, 5*it2 inohee and induKB reapeetireljr* Stcoadard 

cultxiral practloee were used and insects wne controlled with five per 

cant Bttlathion dust* 

Harvest started on June 21 and continued through July 1« Beans 

were harvested by hand with jleld xecorda and quality meaaureaents taken 

from the center row of each three row treatniEnt* Barveated beana were 

placed in p^per bags which had been marked with the appropriate treatmeint 

and n^lication* All beana were weighed to the neareat imndredyi of a 

pound aad were weighed as soon after harvest as possible* VBmi tiaia did 

not permit grading on the seas day as harvest, the beans were stored 

under refrlgemtion at 18 degrees Fahrenheit until the following day* 
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KLtratci StttdlQS 

ICltrat* placeaftnt studies liere conducted on the Ho2id.cultur8l 

ixTi^tioQ xenge at the Agrieoltural JfhcperisMmt Station fam at KacBCvilUi 

etartii^ May 11« 1957* Soil eamplee vere collected and sent to the Soil 

TesUng Laboretoxy at Seu^TiUe for anaiyaiSi (hrgenlc natter was 

deteonalned fay the tnrestigator usini^ the aei^Mt described by Duntoo 

et^ O), 

llie placenKKt of nitxogen waa the ease in boUt the idLtrate etiuiiUni* 

The tines of application and the position of plaoeaeiit for nltrcgwa were 

as follcwai 

Treatment Plaoenant of Nitrogen 

1 AH banded one week after 
wnergence* 

S Chie4ialf banded one woeiE 
after enex^Eence* 
One-half banded at bloon* 

3 All banded at planting* 

It One*hBlf banded at planting* 
One«half bended one week 
after energmuMi* 

ih each ef the ebowe plaeemete,eigh^ poonda of phosphate and 

forty{NMinde petaidi per acre were applied in a band three inches to 

the aide of the awed row at planting* 

The txeataMote were raadoaissed wad replicated four tines* The 

length of rows in the nitrate stti^y were twiwityNflve feet* The rows 

vere spaced three feet i^>art* Fextillser x^lieations and seeding were 

carried out on May 11, Ipj^* 
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two Mila of four roplieatoo oadi vern plumed^ one to b« lirigated 

mSL the otfaor not irrlgatod. Xbo iHuuKn wets sticb that Izrlgatiat was 

not nscassary* 9%k0 data fraa ths two sots wnrs conA>iiisdi for stud^ of 

the nitroto factor* Qoo of tho two sots was on Volftsirar and Etowdi 

silt loans with Wolftovor occupying sost of ths sxperinratal aroa* 

other was <m a gentlir sloping slightly eroded phase of Stosah silt 

loan (18)* 

lha eoll in the first set of four replieatea bad a pS of 6*3| an 

organic natter eontent of 1*63 per e«3t» and a hi^ fho^pbate and 

potash level as indicated hgr the results fron the Agricultural Brteosioa 

Service Soils Laboratory* Ihs plot ussd for r^^licatss five throu^ 

ei^t had a pfi of 6*5« and had an organio natter content of 1*73 per 

cort^ and had a high level of pheq;dhate and potash* 

the rainfall for the thirty days preceding eesding was 

indbss with OgJiU inchee falling during tbe last sjartean days* fba crop 

was seeded May 16^ and 3^ inehMi of rain fell during the last fifteen 

days^the nonth* There were 5«U3 inch^ of rainfall in June and 2*83 

inches in dhly throng the harvest period* 

Tl»a beans were cultivated with a 6pring<^ooth tractor cultivator* 

After the first cultivation,!hy 28, the adde-dressing that was to he 

spplisd at one weeh after caaergence was placed down* At this tins, m 

ou^xrsak of Southern Vilt (Sclerotiuro rolfsii) was asled* This disease 

dearsd in about t«u days* 

the nitrogen to be Ofiplied at bloon as a side-dressing application 

was nade «hti» 12, 19*57* Applicatiwi was delayed three days bemuse of 
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wet ground <ibM to natural rainfall* 

Znseete ware onatrolled tfcsmait(hurting with five peir 

aalathion eveiy two to three wmkMg depmiding on the enoimt of radnlalL 

-rtrlfc irt T I'l 
reoeiveo# 

Sarveet began on Jime 27 and continued through July p* 4 total 

of three pitMoge were nade* 4X1 yield and quality oeasurofimts were 

B»de cm the center row of eadi tluee row treatoent* Weights were 

recorded to the nearest huadredtb pound and in all cases the weight 

were recorded as soon after harvest as po&sdhla* 

Qrading 

The grading of snap beaae cweseots lerieas prohlsns to both^ 

grower and to the purehasev* Sena ef the factors considersd in grading 

arei general appearmuse, eolor^ f!ireedcn frcm disease, straightoMW, 

length, and diaswter ef pods* Ih order to Judge the vazdous (jualities 

of snap beans in this eaeperinint, a miasiriieal scale was set up for the 

qualities beiiig tested* 4 description of the scoring systen used is 

presented belowt 
< 

Sti^iightoeBst 

1-2*3 Beans veiy sli^tly crocdced, ▼cry few in S shape 

or G shape* 

U-5-6 Beam aoderately crocdced, scan aoderataily crocdoad 

in 5 shiqie* 

7-3*9 Beans varying in ssvers crooking, nasy Sa mmm 
8 

10 Beans not neeting the id}ove grades* 
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FUUoaast 

1-2-3 Beans xwifomay filled idth both anto fiHed# 

14^5-4 Bwns not as uoifonoly filledj, the eoiSe not 

filled <xt on3y one end filled* 

7*8.9 Beans not nnifomly filled^ both aids not filled* 

K> Beans not laeeting the above grades* 

Cavity Sizet 

1-2*3 l*Oaa* to 0«Shaa* X lees than O^Sbik* 

to X*2sn« X Q*&«i« to 0*9wt* 

l«3Ne* to l*Wi* X 1*0mk* to l*lnu 

10 Over IJtwu X over l*lBn* 

Sieve Sizet 

DisBeter wee aeastired with a CMsholaNSyder 

besii •!•«» and the largest part of the pod wee 

neaeured* 

Sieve size' l^Ueeteap 

X beans lh*5/6h of an inch and under* 

2 beans over lh*S/6k to lA^$/6h of an inch 

inclusive* 

I beans over 18,5/6k to 2l/5h of an 

inclusive* 

k beai» over 23/61^ to 2li/6)i of an Inch 

ittclnsive* 

Jf boana over 2t/6li to 27/6h of an inch 

inclusive* 

6 beans over 27/6ti of an incSu 



 

 

 

 

 

 

 

 

 

Pod Lcmgth and 

Score Pod Leqgth in InciMWl Pod Vielfijbt in Ctrsm 

X $a* 5fO 7A^ 7.0 

2 U#2-W 6.9-6.0 

I luT*t.6 6.7-6.6 

h k<t$• 6.5 — diit 

$ ii.3 # k*2 6.3- 6.2 

6 li.*! — U.0 6.1 <» 6.0 

7 3.9-3.8 $09- 5.8 

8 3.7-3.6 5.7-5.6 

$ 3.5-XJk 5.5•SJk 

30 Bolov 3Ji Mm $Jn 

In oil of tho abovo oasaa, tbo mailer tho raaiM»r^ the batter 

the qtoality of biwa. 



CHAPTEa 17 

BESOLTS AHD DISCUSSIOH 

-r . 

lllMiibst* Stafy 
•fl " * 

Plants stands in iiM phosf^ts stnctjr wsm eomxtsd ssvsntSiOi SaA 

tWKi^fNtwo days alter saeding* Humm ware taken in erd«p to dstessiliii 

if tae^ of tfaa piiQsphato placsMoxts rsdnced geandnatiwa* Plants irera 

ooontid in each rmtg and tha rasolts calculatad in par oent aaasrsonoa 

of the total seed planted* The per eent gex«djaatl<m by treatOMUit ie 

presented in Table X* Conbrazy to seiae eacperimonts idildi report that 

phosphorus reduces bean seed gezodaation idzsn placed too close to the 

aeed ilh)» average per cent geiednation reported in Table X shoitfii 

that there Here rery little differences due to the toeetaaote used* 

Accordli« to tha data in Table pheaphate eaa not supplied in 

sufficient cpantitioa to reduce plant stands or placed close enough to 

the seed to reduce gerainatl^ One of the four placeaents used 

corresponds eloseXy to the cosaon fertiliser practice of placing aU 

phosphate in a band along sith nitr^en and potessinBi* Qeraination of 

seed averaged 72*7 per cent with plant stands averaging plants per 

foot of row, to 7lu7 per cent genaination with plsnts per foot of 

row* The results of the gersLostion counts show that under the conditions 

which the phosphate placeioent stiaii^ w«pe carried out^ mm of the four 

phosphate plac«iii«its affected genaination to such an extent as to be 
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THE IPflCTS OF PHOSPHATE PIACEMEKT 
OH TBS QSBMINATIOH OF SNAP BEANS 

(AVERAOE OP FOBS BEFLICATIOSS) 

Phosphats TrsatawmA Per Cmt Oermlnaticm of Row 

At plADtiog^ wuh4iaIX 
under row* 
Onei^jalf banded* 72.T k.3& 

At planting, all 
Tuider rcmr* n*7 k^ki 

At planting, one«half 
under row* 

- i 

Po8t»«Biergeno«, one* : ^ 
half banded* IWT kM 

At {Planting, all 
banded* 12*7 k.36 

Ii« S* B« 0*05^ XiOvel H« 9* H* 6* 

S« dsnotes oo si^^aiflcanca as deterolDed tiy ths F tast* 



fti«i iHrvt two harvwst# of oaap boans txm the phosphate placesMul 

stxtfjisr were conaidered as early yields and are reported in Table H* Tbt 

total harvest of snap beans picked irm the phosphate pXaceoent stodr it 

reported in Table m and a suBBaaiy of harvest data is presented in 

Table I7« As indioated in Table 17^ thM?e were no significant differences 

fotmd betseen yields fras ssgr of the phosphate trea^aeid»» Early yi^Lds 

ranged betseen p«r cent to per cwtt of the total torvest* It is 

probable that uadsr conditions iMdi eadLsted during the tins of the 

above stady^ none of the mrtrltional faotors idiieh affects yields serov 

Mari-tinge &Lnce no slgniflGance vas fcnind to eodst in yields as 

affected by phosphate placenenti; uev of the four phosphate plaoonnnts 

need would be aeoeptable fron the standpoint of early or total yields* 

The seomd and third harvMts froa each of the ph08{hate placsment 

treatasobs were svalnated for (pwOity using standards reported prsvioiHil^ 

±a Chapter nz* A srasoary of these svaluations is r^rtedi in Table 7« 

The data presented in this table indicates that seaw difference occurred 

in pod length etxsd weight between the treatments^ but ihwi overall grades 

were considered^ little differenoes were noted* Dae to the gradLag 

iyatsB establiiaied for qoality standards^ statistical ansSysis of the 

data was net deoned neosssary* The g^ceatcNit variatioa between the 

average grades reported in Table 7 eidsts in pod lengttt* Bean pods 

from treatasnts where all Fhosjphate was placed in baodsy received an 

average sccoe of 3*3* those frcm treatments where one<*half of the 

pho8|hate was placed under the seed row* and the other (»ie<4ialf iq^lled 

at post'OBwrgwiee* were given an average seore of 3*5* Beans from this 
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SFfSa OF PHOSPHITE PLACEMSi? CM 
FfAITrT YIBU) OF SH&P EE&HS 

(BQSBSI^ m mw) 

PlMwaRit Z n 
Replication 

HI IV Maaii 

^*S.D» 
»0$ Lerel^-

At plantiisgy ond-4ialf 
under ror# 
Ouo-^haJf iMDdad* m»h 1?1*F 178*1 177.2 1$6*0 N. S* 

At plantdUag 
all under nnr* iu*o 128*3 167#7 16$*U 168*9 K# S* 

At plaatingf c«9uMia3i" 
under roir* 
Poat'-anrgaaoey otaa** 
half banded« 187.8 11j9*6 m.o 178.2 N. S* 

At planting^ 
aU banded* 116.^ 179.7 13^.6 I6li.3 1U?*0 M* S* 

S« dUMtMi no sigialficaiiM au> dattHrtidiioil liy th« F test. 
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WFBST OF FSOSfE&TS HACmmS 
TOfAL nm)OF ̂ AP mm 

OR 

(BUSHELS FES ACBE) 

n in IF Ifean 
Ljs,D. 
0.01^ Level* 

At planting^ aaa*half 
under rcnr* 
One-half banded* 261a 3X8*0 299*8 286*8 292*9 H* S* 

At pi *»«*•■< 
all under row. 

At pl£U3tlng« cffiM-half 
under row, 
PosFt-onergonce, one-
half banded. 

At plantii^f
all banded* 

^*0 

307*I| 

301.6 

262«8 

336.6 

329.it 

283*5 

^5*9 

283Jlt 

262*^ 

353*8 

297.7 

888*2 

' 
322,7 

303.0 

Xf; 

^ 

H* S, 

»♦ S. 

^*8f daastiNi Be eigniHeeooe «s detezBdjoed Igr the f teel* 
. V * ■ '' * ■ ^ 
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TABUE If 

G0MPAB230N OF SFF8CT OF FROSFHATB PLACEMEHT OS 
SARZX AMD TOTAL IXSIS OP SHAP BSANB 

iwmm m agse) 

" l^vara^IT'oinKSpM^^ 
Treatraepfe Early Yjbald Total Yield 

At plaatiogy on*»half 
imdar row* 

baadMU 168*0 292^ 

At planting^, all '' 
under row* , , , 168.9^ . ^ . 288.2 , 

At planting, emmhalf 
under row. .. 
Post-energence, ons* " 
half banded. 178*2 ' 322,7 

4 .T. * ♦ I' 

At planting, all 
banded* li»?*0 303,0 

L« S.0, 0.05 Level^ N. S. H* S. 

%,S» d^otea no slgniflcMice as deterwined%the F test* 
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TABLE V 

tm wmTs OF m}SFHATE Tucmsm 
ON THE QUALmr OF SNAP BEANS 

C^OTBS EXPRESSED AS AVFilAGSS JBOM TWO HARVESTS 
1
 

OF FOUR BEPLICATIOIIS PER TREATMEBT) 

1
 

TrealanmsfcQuaSJSnSSwP" 
AH P2P5 ^205 i P2O5 Under Seed §PgO^ 
Under in a Rov at Planting Under Seed 
Se^ Rov band ^ P2O5 aa Post^ in Band 

s 1 i
 

eTOl
S

ezi
s Ou
l

3.
F

9.
3

3*
& 

asanthgia
rtS

O.
U

3.
6

7.
3

Lengt
h

3*
h

3.
3

3.
5 

Menl
OtF

3*
h

3.
7

3.
8

 ytiv
aC.eaia 3.
6

0*
6

1.
6

6»
k

Po
d o.»
l

3.
8

3#
5 

mm
M

•wcb
hI 92m
k

3lu
I

35.
U 

A acore of one denotes the aost dealarable and ten denotes the leaat 
deiidrable aoom* 

2k 



 

* A 

tmm&^ sligjbtljr shorter than tvm.the trectamt irtMm 

All id»MQ3bitAi mm bandMl* A Aoore of Jli,3 f<»p pod Imgth 1« iduxm for 

l^bs treatnenti nhsoni aU phoephate liAs placed uader the seed rm,and 

idiere oae-half was placed under the rmt and (me<-half in baode* Ihe range 

in length between the bMt grade of 3*3 and poorest grade at U*3 vaa 

froBi 1;«67 indhee to hJi^ iach<»4i 

Samp hean pede firan the four plioA|hate traa'taants were found to 
•i 

vnxy also in average pod wei^y as indieated in Table ▼« Ihe bMt 
score average for pod weight was 3*5 from the phosphate treatmait where 

(SuMutlf was applied under the row at planting and one-half ippUed at 

post-^eanergemse# Frtat the treatment where all phosphate was placed in 

a band the pods scored 3*8 for pod weight* This corresponds to a pod 

W^L^t whi<di was slightly* less tiian the beat score of 3«3* A score 

1*0 for pod weight was given beans fron the treatawmt idiere sU the 

ihenphate wee placed untor the xv»» the treataent idiidh produced been 

pods wei^hins the least wan that in wiiidi <HU»-half of the applied 

phoephate was placed imder the seed rom at planting and the other 

otw»«half placed in bands* Pods fnai this treatamt had an average 

score of 5*8* Pod weight nugsd betmsn 6*65 gmu tor the 3*3 score 

to 6*22 grans tm the 5*8 score* 

The avenge scores listed in Table f indleate that there were 

very little differences between sieve siaef strai^tness« fulloess of 

pod;^ or cavity siee* The difference in treatment means were due meetly 

to variations in pod l«igth and weight of pods^ but as ssen in Table 17^ 

yields were not significantly affected* 

: •! 
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filtrate Stii^ 

first tvo harffttsts of sasp bsaas fros the oitrate plots vere 

considered as ear3;f yields and are reported in Table 71* There sera no 

sigirLfloaizt differeooes found betweea treataMit aea&a at the oinety-flTe 

per eent level of probability* Total yields frcn the nitrate plots are 

reported in Table 7IX* Se si^xifieant differences vere found betMien 

treatments as affected by tine of nitrate placement* Sarly yields ranged 

betveen fortyHMven to fiftyMnro per cant of the total harvest* 

The evalttatio& of am^ beans frtat the nitrate plots are reported 

itt Table VIIX* The onens for the total scoree ehov very little variation 

in that they vary only from it*lU to Iu53* Average scores for length of 

pod varied more ̂ lan any of the other scoree on quality* Pods vith the 

greatest length vere harvested from the treatment vhere all nitrate 

was bandni at planting* Beaui from this traatment grad^ 3*30 for 

leng^* fibare one-half of the nitrate vas applied at pleuxting^ and the 

other one-half applied one veek after emergenoof tha po^ reoeived an 

average scozv of for length* This indicates an averags pod iMEigth 

vhioh la oonslderabiy shorter th«a in the above treatoieat vhare all 

nitrate vas banded at planting* for treatmmte idmre all nitrate vas 

banded one WMdc after emergence^ or vhere one-half vas banded at 

planting and one-half banded at bloom^ the avera^ score for length 

vas 3*^ and 3,90 ocmsecutively* Sxoept for affecting length of pod^ 

no other Signl^eaxioe can be attached to the bTfaot of differenb 

nitrate treatoMets on the quality of beans in this stud^* Since time 

of nitrate placement in this study did not signlfioantiy affect bean 



 

 

27 

flBX£ 71 

71MB 07 MURATHiQ EFFE9CT ON EARLT 7IEIS 07 SM&P BEAN9 

(BUmXS FBR iCRB)
i' 

tx«ie 
Baplication ill Beaded (toe-half Banded All Ctoe-half Banded 

One Ne«ic One Ifeek After Banded at Planting 
kfter Eaergenee At One-half Banded 

Enersaouse One-half Banded Planting One k£t&p 
at Bloom Brnmimm 

1 78*2 8i4.2 53.U 78.0 
«! 

. 33 , 85*7 103.5 79.9 77.0 

113 
♦

1$*S 79*9 ,103.5 mjk 

17 87*8 103.5 107.2 1304 

7 120*1» lOOJt 156.2 162.8 
s 

71 12k*0 93a ll46«9 96.8 

TH 97.7 89.14 103.3 8U.6 

Tin $2,h 57.1 85.9 
\ ^ 

kv/ixx/kw 98.0 100.9 101.7 ' 
L,SJ). 0,0^ 
Leirell N. S» N» s« H. S. I.s. 

^*S« denotes no significance as detexmLned tgr the 7 test* 
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TBS OF SITHATBIG EFF0CT OS 
TOtAL TIELDS OF SHiP BB&KS 

(WBsma m achs> 

BefpHcatiiso All Basded One-half BaaSad All <hw*half Banded 
One Week One Week After Banded at Planting 
After Btoex^noe At One-half Baiitded 

Energwiee One-half Baioded Flantinig Oaa Week After 
At Bloom Boergence 

I 182.7 163.5 im»8 II18.2 

ZX 1U6.1 16?.9 Uli5.5 lii7.5 

TTT 162.0 162.2 160.1 196*6 . 

IF aoF*o ao?*o 212*8 203J1 

F 218*9 235«9 281.2 339.2 

tl 200*3 387.il 267J» 212*5 

FH 237.7 2iau3 238*3 268*5 

Fm 255*7 1D5.T 139.0 388*8 

A-r.^u/Aere 201.5 I8li*7 192.3 210.5 

L.SJ3. ,0.05 
Level^ N. 3* S.S. S. S. H. 3* 

3# dancriiM so elgoLfleaoee m detoralnod bif the F test* 
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TABLE VnX 

TOE OF KHMTINO EFMJT 
OS QUAun OF SMP mm 

(AVERAGE OF TWO HARVEST, 
B3D3T REPLXCATIDSB FER TREATMSSf) 

jgitrate Treatmerrb 
Qiialitif All Banded All Banded Banded ^ Baztded 

at One Week One Week At PlantinP' 
Planting After After i banded 

Snergeoos Snergmce One We«^ 
Banded After 
At Blooa Ezaergence 

Sieve sise 3.3 3.53.^ 3Jt 

StiralghtniNB8 3.7 3.8 3.? 3.9 

Length 3.3 U.53.5 3.5 

FuUhmw M 1^0 lU 5*0 

G«vi^ alee $*7 5.6 5.2 5.9 

IfBsa ibait It.25 b.a U.53 
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m 

ylAldSt and slaco th« oaly aajoz* difference in pod quality foood lias a 

sli#t iaorease la pod length ly one treatraent* any of the four pliusezaenta 

trould be aoceptahle vmSmr the condition of this eaqpertaent* 

jj^V; 

' : 

, ,T-' ; 
..-'.V .. : ' '■• 

; , . ' ■« 
■ ' - j, " j 5Tcj:iH 
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mm&sT 
( 

Tb« «ff9ct8 of phcmpborm and nltroge& on the yield and quality of 

amp beans sere studied during the spring and sunner of 19$7» 

fhe data presented shoe tiiat at saae level of iertllisati(m« 

iboto is no practical si^iLfieant difference d»s to placessnt in respect 

to yield, either early or total, or to quality of b^wns, eacoc^ possibly 

length of pod end wd^ of pod,in ahieh osms the data vexe insufficient 

for eocact analysis. 

The placement of phoaphorus and nitrogen on fertile laad^ dten the 

aeisture supply is aeple, does not sig^dficontly nodify yields. It seew 

probable'^t if the anoont ef nutrimts believed to be required by the 

bean orop is aiq^lied in any of the methods investigated, equally good 

results asy be aopeeted* Iberafora, the sia^lest and iMSt costly 

netbod of fertiUaer application dxiald be w^loyed* 
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