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1999 University of Delaware Pea Variety Trials

Ed Kee, Tracy Wootten and Jim Glancey
University of Delaware Research & Education Center
RD 6 Box 48
Georgetown, DE 19947
Phone: 302-856-7303
Fax: 302-856-1845
E-mail: kee@udel.edu, wootten@udel.edu, jglancey@udel.edu

The 1999 Pea Variety Trials were planted at the University of Delaware Research &
Education Center, Georgetown, Delaware. The purpose of these trials is to evaluate and
identify varieties best adapted for our production region. Yield, quality, and maturity are
important characteristics that can vary between production regions. Similar trials have
been planted since 1994, with the exception of 1998. This year, the trials were planted on
two planting dates, reflecting our commercial situation. Growers and processors
generally use early maturing varieties during the first half of the planting season, and
longer maturing varieties on later plantings. Of course, later plantings are exposed to
warmer conditions, thus generating quicker accumulations of heat units, which is why
longer maturity varieties are used in later plantings. The early trial was planted on March
19 with 22 varieties; the late trial was planted on April 27 with 27 varieties.

Materials and Methods

Planting Dates: Early - March 19
Late - April 27

Fertilizer: 60 Ibs. N — 0 Ibs. P — 40 Ibs. K (total), broadcast per acre, preplant

Herbicide: Pursuit at 3 ounces per acre, pre-plant incorporated

Planting Rate: An Almaco drill with 9 rows, spaced 8 inches apart was used.
Eight seeds per foot of row were planted of each variety. Final
stand counts are reported in the results.

Plot Design: 6'x 50' randomized block design

Replications: 3

Irrigation: Solid set overhead sprinkler; 1 to 1% inches of water per week as
needed.




Harvest Procedure:

Each variety was harvested as near to a tenderometer reading of 100 as possible.
Pre-harvest samples were taken 2-3 days prior to reaching this maturity level
whenever possible. All three replicates were harvested for each variety on the
same day.

Plants were pulled from a 25 foot section. Vines were weighed and fed into a
stationary FMC combine. Shelled peas were collected and washed (removing
leaves, stones, and other trash). The clean, shelled peas were weighed. A sub-
sample was put through a size separator that segregated peas with a diameter of
12/32 inch or greater (#4 sieve size); between 11/32 and 12/32 inch (#3 sieve
size); between 9/32 and 11/32 inch (#1&2 sieve size); and peas smaller than 9/32
inch (trash). Three tenderometer readings were taken from each sample. The
average is reported.

Ten plants were taken from each variety on the day of harvest and the following
measurements were taken: vine length (cm), useable pods/node, pods/plant, and
pod length. The data reported is the average of ten plants. The number of
peas/pod is the average of ten pods.

Weather data is included in the appendix. The tenderometer was checked and
calibrated by Dr. Charles McClurg, Unversity of Maryland.

Results & Discussion

Yield, maturity, size distribution, and plant characteristics are reported in Tables 1 and 2.
Gross yields include small peas on the trash tray (less than 9/32 inch). Net yields have
subtracted the percentage of trash. Net yield adjusted to a tenderometer reading of 100 is
determined using the procedure and chart developed by Pumphrey et. al., which is
included. Adjusting the yield to a common maturity is important when making yield
comparisons. The inverse relationship between yield and quality is well-known with
peas. Therefore, it is important to consider maturity, as indicated by the tenderometer
reading, and size distribution when evaluating the data in these tables. T- readings
increase with maturity, as does yield. Size distribution data reflect not only patterns of
maturity, but also the basic size characteristics of a variety. Certain varieties have an
inherently smaller sieve size than others, e.g. petit peas are smaller than standard peas.
There are also gradations between the petit peas and standard size peas.

The varieties are ranked in Tables 1 and 2 according to the Adjusted Net Yield results.
EX (85) 0414 (8) produced the highest yields in the early trial, although the commercial
standard EF-680 ranked second and the difference between the two was not statistically
significant. Oasis produced the highest yields in the late trial. The reader is cautioned to
recognize and utilize the LSD values (least signficant difference) in understanding true
yield differences.




Final stand counts are reported in Tables 3 and 4. Plants per yard ranged from 18 to 24 in
the early trial and 20 to 28 in the late trial. There were statistically different populations
in the both trials, which should be taken into consideration when comparing yield data
between varieties.

The size distribution data in the sieve size columns reveal whether the variety produces
predominately large or small peas. This is important as processors determine the possible
utilization of a variety.

Heat unit data, when coupled with the tenderometer readings indicate the relative
maturity for each variety. In general, predicted heat units as reported by the seed
company are close to the actual heat units. However, differences as large as 100 heat
units between predicted and actual did occur in some cases. The progression of maturity
as reflected by pre-harvest sampling and final harvest tenderometer readings is reported
in Tables 5 and 6.

We hope you find this data informative and useful. If you have questions, please feel free
to contact us. We are planning on conducting another variety trial in 2000, a notice will
be mailed out in November.
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Table 3. Final Stand Counts of the 1999 University of Delaware Early Pea
Variety Trial.

(Average number of plants per 3 foot of row)

Variety Average
CMG-322F 25 a

XP 368 23 ab

FP 2230 23 ab,c
Tonic 23 ab,c,d
168 23 ab,cd
CMG-330F 22 b,cd,e
4124 22 b,c,d,e.f
FP 2135 22 b, def
EX (85) 0414 (8) 21 byedefg
8925 21 be,defg
CMG-324F 21 c,defg
876 20 cde,fg
FP 2237 20 d,efg
EF 680 20 defg
FP 2192 20 efg
EX 357 19 f,g,h
13046 19 gh
FR698 19 gh

87 19 gh
FR637 17 h,i

4120 17 h,i
FR647 16 i

LSD s 2.7




Table 4. Final Stand Counts of the 1999 University of Delaware Late Pea
Variety Trial.

(Average number of plants per 3 foot of row)

Variety Average
V21 28 a

EX 385 27 ab
FR384 25 ab,c
462-2 25 ab,c,d
Oasis 24 ab,cd,e
FR720 24 b,c,d,e
2094 23 b,cde,f
R98 525 23 b,c,de,f
105-1 23 b, de,f
Snake 22 b,c,de.fg
Griffin 22 b,c,d,e,fg
Balmoral 21 cdefg
152R 21 cdefg
SH1130.1 21 cd,ef,g
Bingo 21 cd,e.f,g
CMG-340F 20 c,de,f,g
12094 20 d,ef,g
Gemini 20 d,e.f,g
EX (85) 0001 (7) 20 d,ef,g
84 20 det.g
Barle 20 de.fg
XP 374 (Durango) 19 ef.g
Rigo 19 fig

EX (85) 0060 (7) 19 f,g
Samish 18 f,g
FR637 18 f,g

SH 1531.2 17 g

LSD g5 52




Table

1200

Sﬁ}zgested
Heat Units

[
XP 368 1280

S. 1999 Tenderometer Readings for the 1999 University of Delaware Early Pea Variety Trial

1238 1275 1303 1327

* Bold=average t-reading at harvest for three replications

10




Table 6. 1999 Tenderometer Readings for the 1999 University of Delaware Late Pea Variety Trial

1358 1381 8

EX385

&
24 EX(85)0060(7)

i

*Bold avérage t-reading at harvest for three replications

11




Table 7. 1999 University of Delaware Early Pea Variety Trial Flowering Data.

Date of First Date of Full First Flowering

Variety Flower Flower Node
FR 647 5/17 5721 13
FR 637 5/13 5/20 13
4120 5/8 5/12 7
13046 5/10 5/15 9
8925 5/9 5/16 10
FR2192 5/12 - 5720 11
EF680 5/10 5/17 10
CMG-324F 5/11 5/17 10
FP2135 5/17 5/23 12
876 5/10 5/15 9
87 5/11 5/17 10
CMG-322F 510 5/17 9
Tonic 5/12 5/17 11
FP2230 5/8 5/14 10
FP2237 5/13 ‘ 5/23 11
EX357 5/14 5/21 11
FR698 5120 5/27 9
CMG-330F 5/13 5/20 11
168 5/14 5/21 10
4124 5/12 5/17 10
EX(85) 0414(8) 5/8 5/13 10
XP368 5/11 5/17 10

12




Table 8. 1999 University of Delaware Late Pea Variety Trial Flowering Data.

Date of First Date of Full First Flowering

Variety Flower Flower Node
Bingo 6/5 6/9 14
FR637 6/2 6/9 12
Griffin 6/5 6/8 13
Oasis 6/6 6/9 12
SH1531.2 6/7 6/10 12
Barle 6/4 6/8 13
V21 6/2 6/7 11
12094 6/2 6/8 12
XP374 Durango 6/5 6/8 12
84 6/5 6/8 11
462-2 6/6 6/9 13
FR720 6/7 6/10 12
CMG-340F 6/8 6/10 12
105-1 6/7 6/11 11
R98-525 6/6 6/10 12
Gemini 6/4 6/8 13
SH1130 6/4 6/8 12
Balmoral 6/5 6/8 12
2094 6/4 6/8 13
152R 6/7 6/10 12
Snake 6/6 6/10 13
EX385 6/4 6/8 14
FR384 6/7 6/10 13
EX(85) 0060(7) 6/6 6/10 12
EX(85) 0001(7) 6/7 6/10 12
Rigo 6/5 6/8 13
Samish 6/4 6/8 11

13
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Table 9. T-Reading Adjustment Using Pumphery et.al. Systems*

Actual T Reading Adj. Factor
150 130.0
145 130.4
140 130.6
135 130.0
130 128.6
129 128.3
128 127.4
127 127.5
126 126.9
125 1265
124 125.8
123 125.2
122 124.6
121 123.9
120 1232
119 122.5
118 121.7
117 . 120.9
116 120.0
115 119.1
114 1182
113 117.2
112 116.2
111 115.1
110 1139
109 112.8
108 111.7
107 110.4
106 109.1
105 107.8
104 106.4
103 105.0
102 103.5
101 102.0
100 100.0
99 98.8
98 97.1
97 95.4
96 93.6
95 : 91.8
94 89.9
93 88.0
92 86.0
91 83.9
90 81.9

*Pumphrey. F.V., Ramig, R.E., Allmoras, R.R., “Yield Tenderness Relationships in ‘Dark Skinned
Perfection’ Peas”. J. Amer. Soc. Hort. Sci. 100(5): 507-509. 1975.




Yieid-Tenderness Relationsmips 12 ‘Dark Skinned Perfection’ Peas:

F. V. Pumpnrey. R. E. Ramug, and R. R. Allmarzs®
Columoia 3cosin Researcn Center. Pendieton. OR

Absiract. Mawruy eifects on vieid of iresn oeas (Pisum sartwm i) were identified by yieid-tenderometer
measurcments. A percent yicid-tengerometer reading retxuonsiip was sNOwR 10 de 1 useiui means ior yieid
idjustment 10 2 common matunty=-i00 tenderometer rexaing. Anslysis of (2nGOM error 1n the presicied percant
vield. as 3 functian ol teaderometer rezaing. (NGICIIEs (he Need 10 pian harvests withia the 90 10 110 tendecometer
range. Alternauveiy. the vield-tengerometer reading retutionsnips show (he SOssiBic magmitude of errors incurred
in comnanng green pea vicids when na agiusiment i3 Mmude {or distitmiiar tenoerometer raungs.

!mproved techniques are neesed for determimng ung comoaring
fresh pes (Pisume sanwm L) vields. Expressions of {resn pea vieids
ire genceratly not sresise dDecause of harvest it 3 zrowtn stage when
‘resh pea wi 1S increasing rupidly wmic tenacrnes may aecrease even
more rapidly. Pe3 yisids may increzse as muen 1t 300 kg/ba daily
when growth conditions are faverasle. Such 1 yield increase often
causes yierd differences netween treatments only Bessuse the treats
ments' aifected matunty. =xampies of such treaiments are compan-
sons 1pvoiving cullivars. tilage, ferniizer. irnganon. or nerdicides.

The neso (or companng yieids of procsiung pess at 2 common
tenderometer raang. such as (00, has deca suggestad revesiadly, but.
safereunately there is iittie oudlished informauocn. Yield 20d tencer-
ness A7C INYErsely reisted: {.2.. Vieid increases 13 (CNGErNCIS AEETeases
(tendsrometer readings incrasse). However. chaages i1n vieid ane
tenderometer readings are genersily not 2 linear (unction of ume (2. 3.
4, §). Yield incrensas per unit of increase in tenderometer readings ace
genersily grester when tengeromerer vaiues ace setow 10020 {20 than
at higher tendsrometer vaiues. Hagedorn et 3i. (1) reported an
uousual linear retationship detween vieid 2ad (enderometer rexding up
througa readings of 150.

Adjtstments of absolute yield to 2 common base of 100 tenderome-
ter resding is comuiicated. becauss i1emporai chaages in yield and
tenderometer reading vary betweesn yeart. fieids. 30d cuitivars. Some
of the: factors influencang increase of (resh pea wt and assocsaied
change in teaderness are temperature. wind. humidity, avasiable soii
meisture. and soil ferility. However. temperaturs and inoisture ars
the dominsting (astors. Yieid differences produced by these (actors.
slong with seasonai and ficid vanauons oreciude direet adiustments of
yieid bases on tendernsss ratiag. i.c.. T pounds of deas per unit changs
in tenderometer reading. Nortoa et il (4) presenred vicid-tenderness
relauONIMSS tNGIrECtLY IN (ETTNS OF DErcent vieid at 3 given tenderome.
‘er tesging. The metnod for adjusting ficids was geveloped by H. K.
Schuitz ana M. W. Carstens. Thev used tne vietd at 100 tenderomexer
cegaing 2s {00 percent yieid. Kramer (2) ang Sayre7) usea percent of
maximum yieid as their expreuon of the odserved yieids 2t vanous
lenderometer readings.

Qur obiectives were 10 emphasizs the need {or comoaring yicids of
fresh Dcas it 3 COMMON (CHMRrOMater reagding, and (O Dresent
sdditionai data in support of tha Neron et il (4) method for
adjusting neids.

Methods and Procedares

Dark Skinaned Perfection peas were grown in |7 fleld expenments
from which (resa pea nelds and tenderness cvrivations were made.
The cxperiments were conducted on or near the Columbis Basin

' Racmven (or gudiicauon Decemver 12, 1976 Comnowuoca from the Oregon.

Agneuimrsl Expenment SBUICA 1 COOMTIUION iR IAC Agricultural Ree
searen Jermce. USDA. OR Agr. Ezpt. Sia, Techa. Pacer Na. JR91.

! Anemiate Proft of Agr y. Qal dame Revmaren Cenmier. 3nd
Sail Satansts. Columts Plateny Conservauon Ressarca Center. Pemuileton,
OR. Agprecianion is given to Leaslie Gi. Ekin. Agneuutueal Researen Techoue
ClaA. (of ¢xpart iield asMsanes given 1n (s study,

J. Amer. Soc. Horet. Saa.  10Q(5):507-509. 197S.

Research Center. Pendleton. Oregon. Seeding rates varied from about
110 10 230 kg/ha. in row spaaings varying from 1S 1o 20 em. Plamt
mvirunment vamed consideradly betauge the daty were collected
dunng |1 vears (rom cxperiments tesuag fertilizers. nsrdicides. ana
tillage—all J faczorz zione or in varous comoinesions. All exoeri-
nents were dryiand. except I which were irrigated. [n the dryiand
sxperiments. adout 61 percent of the cvapotrzaspiration was derived
{ram soti water stared pnor to pes piaaring, Longrerm rainfall
averages during the growing scason for peas are 3.9. 1.7, 3.4, and 1.5
=n. respecuvety, for March., Aoril. May, and June at the Columbix
3asin Resaarca Center. Correspondiag average monthiy temoera-
tures are 8.1. 10.0. 13, and i7.2°C.

Fresh pea nRarvens were msgds (0 orowide (enderometer readings
heiow {00 at (ns eariiast harvest. nexr 100 at tne micdie harvest. ana
abdove {00 at ine tatesk hacvest. Usually 3 or mors harvents were
aecessary apd the interval batwess Asrvests was gensraily | or 2 davs
in cach of the |7 experiments. Harvens in the dryiand experiments
aeeurred in late juns and only rarsiy in sartly June. while thoss under
irrigauion occurred about S days later. :

From the dats obtaived in eseh cxperiment. pes yield at (00
leaderometar resding was interpoisted. Then the rato of measured to
interpoiated yield at 100 tenderometer reading was used to obusin
“pereent yield™ (whes muitipiied by (00). Ali percant yields ana
correzponding tenderometer readings wers piotted to obtain a scatter-
gram of percent YVieid versus tenderometer reaging. [rom which a least
squares (it was madeusing themodel ¥ = 4 « 0 X +c X ™ whare ¥
is pereem yieid. X is tengerometer resging: 3. 5. and ¢ are DArIMELETS
(o =8 ssumatad stautlically.

Rassits and Discussion

Six experiments Lypify grees ges deveiooment observed in the |7
cxpenments. They are presanted hermn (Figs. i. 2. and J) because
their greater numoer of harvests more precusety defined trenas. These
reiationtnios were ypicai. aise. of those found in the literaturs.

Yields vaned from cxpenment tc expenment. Jut yieids wittun
expaniments wers usvaily noaunsar funcuons of ime(Fig. 1). In some
cxperiments rates of yield change (chaage in siope) were positive
througnout ail harvests, while ia others they decime negative so0on
aller ihe harven sencs was instisted.

Tenderomaner readings incresses us 2 funcrion of time (Fig. 2\, but
the teaderomaener readings increased more rapdly after tenaeromerer
readings had reached {00. Ap exponettiaily increanng tenderness
funetion of time was syggested for Dot drytand and irngaied peas i
Fig. 2.

Pea yicids ire distinctly nomlingar (unctions of temderometer
reading (Fig. J). Field to (isid variation ais0 cavsed largs sevarauon
of curves. These 1 (eatures of theyieid-tanderness curves empnasize &
snucal need for companng expenmental yields within an experiment
on a common tenderamatsr raung basnis. We have not found a feasibie
dicect adjustment of yiekds, ‘

Pea vieids cipressed as 3 peresnt of the yieid expected at 100
tenderometer are piotted versus tenasrometer reading (Fig. 4). and
the estimated cguauons arc shown separately (or irtigaled and

sa7
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drytand pess. These equations (Fig. ¢) were slightly modified for easy
uss in adjusting percent vield when tenderometer readings were not
100. The modificzuon invoived esumation of Y at 100 lenaeromerer
unag equauons in Fig. 4. This exumate of Y was (hen designated as
the mean of Y when the mean of X was designated 3s 100. The
equations ize snown as follows:

Drylssd pexs; (Y-97.21) - -i4.134 (X-100) «~ }15.14(X*™-10)

Irrigatent pess: (Y-100.41) - —3.408 (X-100}) + 200.00 (X™ -10)

S8

la these cquanons. Y is pereant yield to e cucuisted, and X i;
chserven Lenderometer reading.

The scatter giagram of Fig. 4 (a comeosite over the | 7 experimenu)
c28 be used 10 adjust Yickds (0 a comman matarty (100 tenacrome.
ter). Such a calibration adjusts for mauwnty differences. However, the
INCresning scatter in Fig, 4 as the tenderometer resging deviates (rom
100 suggests strongly that barvesis shouid be pianned to acnieve
tenderometer readings within the 90 to 110 range. Ordinarily in
regression, whers the variance of the depencent variable is assumed
indspendant of the indapendent vamabie the presgion of predicted
dependent variable decreasss as the depsndent varable becomes
larger or smalier than the mean (5). The seatter distribenon in Fig. ¢
shbows 2 vanance dependeat on tenderometer reading. We have
combined this variance estimste with that of regresuon in Tabie | 1o
emphasize the true varisbility ciaractenstics of the calibration ia Fig.
4. and the need to plan harvests wathin the 90 to |10 tenderameter

The curves and data peoints for drylsns and irrigated peas were
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Fig. 4. Percent yield-tenderometer reading relauonsiuo for ‘Dark Skinns-
Perfection pea in irnigated and dryland expenments.

Table |. Expectea rundom error in esumaung a percent-pea-vieid at dilfen’
ranges of \enderometer.®
i imated
Tenderometer range o wr::':':’ E:::a,,
80-85 8.8 .1t 18.5%
85-90 8.7 1.9 16.6
90 95 8.7 0.4 3.8
95-100 8.6 0.4 3.3
100 - 105 8.6 0.2 ]
108-110 8.7 0.5 43
10- 15 8.7 0.5 4.4
1S 120 8.8 1.4 12.3

! Camputations were made using TEErEIMUD COMDUIULG Over IrngBied snd
Jryiuad conditions.

’ s9 & the TINCOM error cxpacied (rom muilisis regressica w 2 vanante
of v independest vl x.

¢ Weighmp foc10r 13 4 ra0 10 whith LB AuMeErator is ihe standarg error o1
CIUMIE withiA the indicuied lenderomeer range and the deaommnaior (S Lhe
stamdard error of estimate (Or the whols tenderometer range. Thit rFRL0
sppretimates the nonuniform varmase of pescast pen yield a difTesent
lemigrometer rexdings.

* Esumaisg true ¢} 13 the proouc. (wagting (sctor) (63).

J. Ames. Soc. Hort. Sa.  100(5):507-509. 1975.
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NAIALAIAES EDBrAIC 10 T1§. + AQove 3p0ul 110 tenacrometer ’rudnng
(he percent vields secwrate adisunctly. This seoaraton of yields
indicatcs a major influence of avatiapie soti waler on ihe deveiopment
of fresh peas in their ister stages of growtn, We suggest that this
(actor oe carefully evawated for expenments where irmgausn or
stored SOl water i3 an expenmentai vanasie »

In passing. we note the fdilure of an sppesiing nermalizstion
grocedure inveiving soth yield and tenderometer rediag. For each
experiment. the maumum and musimum vield or tenderomezer
readings were noted 1nd the normalized observation computed as
(UNminl/ (Bmee bminls The symbol u indiestes the variaple o de
normalized. Neariyv the whole runge o normuiized vieid wus auted (ur
normaiized tenderometer readings <0.5. Furthermore. there was
much scatter croviding littie basis for 1 calibration.

Norton et al. (4) and Sayre (7) point out that { scaie is 2ot

spglicable ta all pes cutttvars, Norton ct al. (4) add that the use oi a

well-developed scaie for | cuitivar to adjust inother cuiivar may
introduce less error than using 1 scaie deveioped from oniy 3 few
pomts. [nformauon prezented in Fig. 4 i3 consistent with eariier
resuits (1. 2. 4, 7) thowing a simiias reistionsiip between oercant vieid
1nd tenderometer readings 1n the range of 30 to {{0. Percent yields
changed bSetween | und 2 nercantage units with each umt change in
enderometer reading.

Exvenience 2y the autdors indicates that iresn pea vieid comnanson

1L g common MALUry 13 essential (G §OOd researcn. Hll’VBnl\g exc

b

reatment a3t 4 O MOre umes and AtcTDOAUNR Lhe yreid o
tenaerometer s preferred. When oniy | harvest is potubie. vielay <.
5¢ adjusted to 100 1 ometer 3y using 4 Pereent yleid-ienderer
ster scuie (Fig. 9) which proviaes more retrasie data (hah merety usi
the unsajusied yields.
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Influence of the Multiflora-Grandiflora Genotypes of Petunia on Seed
Germination, Seedling Growth, and Elemental Foliar Composition!

Linda L. Knowiton ana K. C, Siak. Jr.
Department of Horticuiture, Michigan Siate University. Easc Lansing

Absiract. Three se1s of Petumia Aybride Viim. lines were used with cach et comprissd of the ) geaotypes,
multiflora (gg). grandiflora (GG). and heterozygote (Cg). Seed germination was consistently high for the hybrid
Gg (92}, atermediate for gz (T7%) and low for GG (45%). The fresin and dry wt of 28-day-oid seedlings was
inconsistent out the Ge hybnd was the most vigorous 3t 49 days (oliowed by the gg and GG genetypes. No
differences were obverveg in N. P, K, Nu. Mn. Fe. Cu. /n. or Al in vegerative icuves of the 3 genotvoes. Dilfcrences
in Ca. Mg, and B occurred. but they were not umicrm with respest (o genotype or to genolypes withia 2 seb
Calcium und Mg were generatly highest in g 3nd lowest in GG. Boron 1n | of 2 expeniments snowea the same
pattern. The onysiciogicai roles of the observed differences (n eiementai composition with respect Lo criorooayti
compontion. sugar metavolism. and Vigor 4s indicates by an increase 1a iresin and dry we_ in the J genotypes are

discusses.

Petunia cuitivars are classified by piant and lower charsetenaics
eithet 1s grandiflora or muitiflora. Muitiflors plants generaily have
- dark green foliage. 3 large numoer of smail Nowers with small calyees
and tong. nzrrow scozit and siender filaments: in contrast. the typical
grandifllora nas light green foliage fewer flowers. and calyces with
short: broad sepis and shore, thick antber filaments (6). [t has deen
shown (1. 6. 12} that the grasdiflors and muitiflora types are

. determined hy the G 4nd g slledex. a1 3 singie lucus respectivaly. 3nd
the homozygous GG showed degrees of sub-lethality due. perhans. o
iow cilocopayil content. in sddition. Bianeni (1) obsesrved 2 certauon
effact 'whictt he conctuded arose 0y linkage of seil-stertiity alieies witn
these determining {lower size.

Reimann-Philipp (12) found no linksge between the seif-sterility
alieles and [lower uize and 3Bscrved the reduced numoer ul sceds ta a
cygoue lethal factor / (normai ullcie L) which uiten reduced (erulirza-
uen in / pollen grains: <o its funcuon couid ulso be capiained as
cenatton. He conctuded that the iow number of grandiflora nomozy-

' Recwwwed (or publication Decamoer (4, 1974 M| Agnculturai Fapenment
Station Jowrnai No. 7032

J. Amer. Soc. Hort. Sai. 100(5):509-512. 1975S.

gotes was due (0 sublethality of the genotype GG caused by 2
chioropnyil defect linked to the zygotic iethat factor. Eware (6) also
coneiuded that lethal and sub-iethai alleies may oe closely linked with
G resuitung in a class of weak homorygous dominant petunias. He
suggested aise. that alleies of gene(s) controliing vigor may interact
withy the large ilower.viability gene iiaksge.

Seidel (1) showed that the G iocus determining large (lower in
suSersissima petunsas (tetrapioids) and in dipioid grandifiorss was the
same. The genes determining flower size 1t 2. hybnde grasdifiora and
a2 2. axillans were faund by Chicbowsni (}) 1o be at the same iveus.
Petais with green marging in 2. Avoride grandiflors snd P. hvonda
viigaris (muitifiora) aiso sppeared ta be linked with the grandiflora
czarzeter (4). This linkage, like that iaveiving iethality and fimbnac
vaorders (4), is not universal (o Lhe species but is [ousd onty in certain
geaetc lines. Ewart (personal, commumiczuon) ngicitad the linkage
sctween G und (he icthal genets) hus been broken in bresding lines.

Hence, the grandiflors character is a monogsnic iahented charzc-
tznsuc resultiog (rom action of the genes G and p which controt. by
<ome 13 yet unknown physiologicai scton. the flowering sod growtn
type of petunin plants. We undertook to deterrmine the influence of

- 509
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Appendix A

Monthly Weather Summary for 1999 Growing Season




ITYoF College of Agriculture

EIAWARE and Natural Resources

High Low . Maximum Soil Minimum Soil
RainFall
Temperature Temperature

(F) (F) (in) (F) (F)

Julian

Date Day Temperature Temperature

March 1,1999

O oo ~NOO b wN

Average
Total

20




ITY OF College of Agriculture

EIAWARE and Natural Resources

Date Julian High Low RainFall (in) Maximum Soil Minimum Soil
i Day Temperature (F) Temperature (F) Temperature (F) Temperature (F)

1-Apr-99
2

O© 0 ~NO ;MW

-
N Oy

Average
Total

21




ITYOF College of Agriculture

EIAWARE and Natural Resources

Julian High Low RainFall (in) Maximum Soil Minimum Soil
Day Temperature (F) Temperature (F) € Temperature (F) Temperature (F)

21
22
23
24
25
26
27
28
29
30
3t
Average
Total

22




an!egg of Agr%enimre
and Natural Resources

Date Julian High Low RainFall (in) Maximum Soil Minimum Soil
a Day Temperature (F) Temperature (F) Temperature (F) Temperature (F)

1-Jun-99

Average
Total

23




Appendix B

Heat Unit Accumulation for the 1999 Growing
Season




Heat Units (40 Degree Base)
For 1999 University of Delaware Pea VarietyTrials

Date High Low HeatUnits Early Pea Variety Late Pea Variety

3/19/99 Planted 0 0
3/20/99 51 30 0.5 0.5
3/21/99 57 32 45 5
3/22/99 52 36 4 9
3/23/99 54 27 0.5 9.5
3/24/99 64 43 13.5 23
3/25/99 54 41 75 305
3/26/99 47 29 0 30.5
3/27/99 48 29 0 30.5
3/28/99 49 37 0 305
3/29/99 67 38 12.5 43
3/30/99 63 35 9 52
3/31/99 68 39 135 65.5
4/1/99 67 55 21 86.5
4/2/99 66 44 15 101.5
4/3/99 68 44 16 117.5
4/4/99 79 47 23 140.5
4/5/99 54 34 4 144 .5
4/6/99 65 30 75 152
4/7/99 72 47 19.5 171.5
4/8/99 81 41 21 192.5
4/9/99 73 47 20 212.5
4/10/99 60 43 11.5 224
4/11/99 47 36 1.5 225.5
4/12/99 56 43 9.5 235
4/13/99 60 38 9 244
4/14/99 67 41 14 258
4/15/99 63 39 11 269
4/16/99 66 45 15.5 284.5
4/17/99 62 36 9 293.5
4/18/99 60 37 8.5 302
4/19/99 61 33 7 309
4/20/99 62 38 10 319
4/21/99 60 34 7 326
4/22/99 80 49 24.5 350.5
4/23/99 76 51 23.5 374
4/24/99 58 39 8.5 382.5
4/25/99 61 35 8 390.5
4/26/99 74 43 18.5 409 0
4/27/99 63 45 14 423 14
4/28/99 59 39 9 432 23
4/29/99 64 36 10 442 33
4/30/99 59 42 10.5 452.5 435
5/1/99 59 39 9 461.5 52.5
5/2/99 61 45 13 474.5 65.5
5/3/99 56 51 13.5 488 79
5/4/99 69 52 205 508.5 99.5
5/5/99 74 48 21 529.5 120.5

5/6/99 63 56 19.5 549 140




Date
5/7/99
5/8/99
5/9/99

5/10/99

5/11/99

5/12/99

5/13/99

5/14/99

5/15/99

5/16/99

5/17/99

5/18/99

5/19/99

5/20/99

5/21/99

5/22/99

5/23/99

5/24/99

5/25/99

5/26/99

5/27/99

5/28/99

5/29/99

5/30/99

5/31/99
6/1/99
6/2/99
6/3/99
6/4/99
6/5/99
6/6/99
6/7/99
6/8/99
6/9/99

6/10/99

6/11/99

6/12/99

6/13/99

6/14/99

6/15/99

6/16/99

6/17/99

6/18/99

6/19/99

6/20/99

6/21/99

6/22/99

6/23/99

6/24/99

6/25/99

6/26/99

6/27/99

6/28/99

6/29/99

6/30/99

High
82
83
78
76
68
80
67
60
63
68
71
71
67
75
78
86
80
75
72
77
72
83
88
91
91
87
88
85
78
78
85
95
96
94
67
74
73
75
88
77
70
66
74
76
64
65
78
84
83
83
91
91
86
94
76

For 1999 University of Delaware Pea VarietyTrials

Heat Units (40 Degree Base)

Low Heat Units Early Pea Variety Late Pea Variety

56
58
52
49
48
49
53
48
44
48
55
55
60
56
44
52
64
55
48
51
54
51
55
62
60
66
67
69
59
50
49
63
73
66
57
57
58
66
67
63
63
61
57
50
56
61
56
52
51
62
65
68
75
73
71

29
30.5
25
22.5
18
24.5
20
14
13.5
18
23
23
235
255
21
29
32
25
20
24
23
27
31.5
36.5
35.5
36.5
37.5
37
28.5
24
27
39
445
40
22
255
255
30.5
375
30
26.5
235
255
23
20
23
27
28
27
325
38
39.5
40.5
435
33.5

578
608.5
633.5

656

674
698.5
718.5
7325

746

764

787

810
833.5

859

880

909

941

966

986

1010
1033
1060
1091.5
1128
1163.5
1200
1237.5
1274.5
1303
1327
1354
1393

169
199.5
2245

247

265
289.5
309.5
323.5

337

355

378

401
4245

450

471

500

532

557

577

601

624

651
682.5

719
754.5

791
828.5
865.5

894

918

945

984

1028.5
1068.5
1090.5
1116
1141.5
1172
1209.5
1239.5
1266
1289.5
1315
1338
1358
1381
1408
1436
1463
1495.5
1533.5
1573
1613.5
1657
1690.5

26




Appendix C

Author and Internet Information




Author and Internet Information

Authors:

Ed Kee

Extension Specialist-Vegetable Crops

University of Delaware Research & Education Center
R.D. 6, Box 48

Georgetown, DE 19947

302-856-7303 ext. 311 (phone & voice mail)
302-856-1845 (fax)

E-Mail: kee@udel.edu

Tracy Wootten

Extension Associate-Vegetable Crops

University of Delaware Research & Education Center
R.D. 6, Box 48

Georgetown, DE 19947

302-856-7303 ext. 312 (phone & voice mail)
302-856-1845 (fax)

E-Mail: wootten@udel.edu

James Glancey

Associate Professor, Bioresources Engineering
University of Delaware

531 South College Avenue

71 Townsend Hall

Newark, DE 19717-1303

302-831-1501 (phone & voice mail)
302-831-3651 (fax)

E-Mail: jglancey@udel.edu

Internet Information:

= The University of Delaware Research & Education Center Website Address Has

Changed:

http://www.rec.udel.edu

= The following page is a sample of the weather data available from our site.
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Local Weather, Reseach and Education Center, Georgetown, DE

ITYor College of Agriculture

EIAWJARE ~ and Natural Resources

WEATHER DATA
Research and Education Center

Georgetown, Delaware
38.38N ---75.27TW

Current Weather Data
¥ Latest Hourly Weather Conditions * » Summary of Yesterday *
¥ Month To Date ® Hourly Raw Data - 7 Day History
® Local Nexrad Radar ( Ellendale Radar)
» 3-Day Forecasts » Salisbury Forecasts ( WBOC -TV
(State and Dover Conditions) Channel 16)
: ® Salisbury Forecasts (WMDT -TV
Channel 47)

¥ 3-Day Forecasts
( Md. State and Salisbury Conditions) ® Other Weather Maps and Images

Historical Weather Data W S

» Monthly Summary Data Tables

» 20-Year Monthly Rainfall Averages | ® 20-Year Monthly Temperature Averages
» Monthly Averages compared to El Nifio Years (1982-1983)

® julian Day Chart ® Heat Index Chart ® Wind Chill Chart

!ata verllle! an! current as 0! !-!-'a!!

For More Information or Comments, Please e-mail:

Dean Dey
(302)856-7303

07/01/99
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http://www.rec.udel.eduw/TopLevel/Weather.htm




The Weekly Crop Update Newsletter produced by University of Delaware
Cooperative Extension Staff is also located at this site.
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The goal of the newsletter is to provide producers and agribusiness professionals
with timely information regarding pest outbreaks, pest threshold levels and
appropriate pesticide rates for control of the pest to improve timing of pesticide
application and number of applications being applied as well as have economic
impact for producers.

The newsletter is produced each week from April to October. Extension
specialists and agents provide information for the newsletter in their area of
discipline (ex. IPM management, plant pathology, weed control, cultural
practices, marketing, etc.) The newsletter is mailed or faxed each Friday by 4:30
p-m. for a fee, or can be accessed on the internet for free.

University of Delaware College of Agriculture and Natural Resources website
address is:
http://bluehen.ags.udel.edu

The University of Delaware website address is:

http://www.udel.edu
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