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GIAPTER I 

IN'IRODUCTION 

The pecan tree, Carya illinoensis (Wang.) K. Koch is a deciduous, 

nut bearing tree, belonging to the family Juglandaceae. The tree 

possesses a strong wood, rich in color, and the tree is said to be 

the largest of the native hickories. Although the wood is used for 

many products, the nut is more valuable. The pecan is considered the 

most important native horticultural crop in the United States 

(Brison 1974). 

The range of the native pecan tree includes Arkansas, Louisiana, 

Mississippi, Oklahoma, and Texas. Native trees in smaller areas are 

found in Kansas, Missouri, Tennessee, Kentucky, Illinois and Iowa 

(Brison 1974). Improved cultivars have been planted in these areas 

along with other states beyond its native range. These states include 

New ~xico, Arizona, California, Alabama, Georgia, Florida and South 

Carolina (Brison 1974). 

Total pecan production in the United States has increased pro

gressively for the past 50 years (Brison 1974). The average annual 

value of pecans from 1976-79 in the United States was $123 million. 

In Oklahoma, from 1976-79 the crop had an average annual value of 

$7.5 million (Anon. 1977, 1978, 1979a, 1980). 

Through the growing season numerous insects, diseases, environ

rrental stresses and physiological impainnents plague both the nut 
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and the tree. 1hese stresses can cause a large loss of good pecan nuts 

in a growing season. 

1he pecan weevil, Curculio carya (HoITl), is generally considered 

as one of the rost important pest in nut production in 100st pecan grow

ing areas (Boethel and Eikenbary 1979). Neel and Shepard (1976) indicat

ed that this is the most important arthropod pest on pecans. Estimated 

damage from the pecan weevil has ranged from 35 to 50 million polll1ds 

annually (Anon. 1970). Raney et al. (1970) and Eikenbary et al. (1977) 

reported that rore than 4000 weevils can eirerge from the soil lll1C.er one 

pecan tree. 

Damages caused by the weevil includes adult feeding, oviposition 

and larval feeding. Adult feeding damage results in: 1) Black spots 

on the kernel, 2) shrivelled kernels and 3) premature nut drop. Ovi

positional damage results in total destniction (M:>znette et al. 1931, 

1940, Hinrichs and 1hompson 1955, Boethel and Eikenbary 1979). 

Controlling the pecan weevil with chemical insecticides is the 

nnst comnDn control method used. Treat~nts are directed at the 

adult stage, since this is the stage that is 100st susceptible to the 

toxicant. 

1he hickory shuckworm, Laspeyresia caryana (Fitch), is considered 

a destructive pest throughout the pecan belt (Osburn et al. 1963). 

Four types of injury occur to the nut by mining or tlll1neling by the 

larvae: 1) Premature nut drop caused by the larvae attacking young 

nuts, 2) improper develop~nt of the kernel to fill out properly after 

the nut shell has hardened, 3) natural separation of the shuck from 

the shell does not occur and, 4) delayed maturity (}bznette et al. 

1931, 1940, Walker 1933). When the shuck remains partially or com-
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pletely attached arotmd the shell at processing time, the nut will be 

rejected for corrorercial use even if the kernel might reet market stand

ards. Timing of chemical insecticide spray is the primary rethod of 

controlling this pest. 

'!he SoutheTil green stinkbug, Nezara viridual (L.), and leaf-footed 

bug, I..eptoglossus phyllopus (L.) cause black spot and kernel spot of 

pecan nuts. This type of damage can cause premature nut drop which is 

similar to that caused by the pecan weevil and shuckwonn (OsbuTil et al. 

1963). After the shell becomes hardened, the nut will not separate 

from the shuck and the blackened spots are detected on the kernel and 

this renders pecans valueless (Annon. 1979c). Reiroval of alternate 

preferred host plants from the vicinity of the pecan orchard would 

reduce the incidence of these pests (Bissell 1929). 

'!he pecan tree is affected by fl.Ulgal, bacterial and virual 

diseases and by envirorunental disorders of various kinds (Osburn et al. 

1963). The pecan diseases can cause nurrerous pecan nut losses through

out the growing season. 

Pecan scab, incited by the ftmgus FusicladiLDTI effusLDTI (Wint.), 

is a major limiting factor in the corrmercial production of nuts from 

susceptible cultivars, seedling and native trees of the pecan (Ballles 

1977). If scab is not controlled, the entire crop may be lost or 

greatly reduced in quality (Barnes 1977). 

During midsunnrer, shuck dieback and stem-end blight can cause 

blackening and splitting of irronature shucks (Payne et al. 1979). Pink 

mold and powdery mildew can also cause damage to nuts during nut 

development. 

Fl.Ulgal diseases such as downy spot, vein spot, and brown leaf 
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spot, reduce leaf area which can reduce nut productivity indirectly. 

Many other diseases may plague the tree, and reduce pecan nut production. 

Envirorunental and physiological stresses can reduce a tre~ndous 

amollll.t of nut productivity. Climate, soil nutrition, genetic variation, 

water deficiency and ~chanical injuries, coupled with many other types 

of tree stresses, plague the tree and cause nut abortion throughout 

its lifetime (Crane 1931; Finch and VanHoITl 1936; Hamilton 1942; Ibdge 

1946; Boyce 1961; Wright 1976; O'Barr 1976; Daniel et al. 1979; 

Wolstenholn~ 1979). 

In a commercially managed pecan orchard so~ stress conditions 

can be reduced. The use of irrigation in pecan orchards increases 

pecan nut production in comparison to non-irrigated orchards (Daniel 

1978). O'Barr (1976) points out the need of nutrients for tree develop

rent and nut productivity. However, nnre needed research in these 

areas should be conducted to limit the large amollll.t of nut loss due 

to environmental and physiological stress . 

.Animal damage to pecans has long been a problem (Hoffman 1924, 

M::Dowell and Pillsbury 1959). Crows, blue jays and other animals 

have been reported as "stealing" the crop. Mean annual losses of 

pecans to wildlife in Oklahoma average from 8-10 percent of the total 

(.Anon. 1979b). 

The effect of machine damage to pecan nut cul ti vars has not been 

evaluated before the start of this research project. Information 

regarding different amollllts of pecan shuck cover and pecan nut sizes 

was needed before damage assess~nt could be implemented. 

The primary objective of this study was to determine total 

amollll.t of nuts produced and the various damage types using a mechanized 

harvest operation in a corm~rcially managed orchard. 



rnAPTER II 

METHODS AND MATERIALS 

1he study site consisted of trees chosen from a 202.3 hectare 

orchard located on the Noble f.oundation Red River ~monstration and 

Research Farm, Bumeyville, Love County, Oklahoma. The study trees 

were selected because of a history of high weevil damage. Thus, 

statistical inference can only be made on those trees selected and 

not the orchard. The cul ti vars selected included "Stuart", "Texas 60", 

and "Squirrel". 

Chemical applications were applied for phyloxera, Phylloxera 

devastatrix Pergande (Lindane®) aphid, fvbnellia costalis (Fitch) 

(Zolone ®), pecan nut casebearer, Aerobasis nuxvorelle Neun.zig (Zolone ®), 

and pecan scab, Fusicladium effusum (Wint.) (Ben late®) as reconm~nded 

by the 1976, 1977, 1978, and 1979 Oklahoma Pecan Insect and Disease 

Control Fact Sheet No. CR-6209. The control of the pecan weevil was 

accomplished by the methods and insecticides reported by Eikenbary et 

al. (1978). 

When the study was initiated in 1976, nuts were harvested and 

processed. This consisted of shaking each tree with a tractor m:iunted 

shaker, picking up nuts with a self-propelled harvester and processing 

the nuts through a cleaning machine. The time of initiating harvest 

operations varied from year to year, ranging from October to November. 

The post harvest samples were taken of blowover, conveyor belt 
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rejects, and a conveyor belt grab sample. Blowovers consisted of the 

lighter nuts and debris which were subject to rerrnval by forced air 

flow. Conveyor belt rejects consisted of those nuts not removed by 

the blowover process, but unacceptable for cornnercial use and removed 

by hand labor. Conveyor belt grab samples were made by sampling ca. 

100 nuts at random from the good nuts nx:>ving down the conveyor belt 

which were sacked, weighed and considered marketable. 

In 1978, in addition to the post harvest Sa.J11Jles, a pre-harvest 

sample was taken from the "Stuart" cultivar, consisting of a tree grab 

sample and a ground grab sample. Ground and tree samples were taken 

by randomly selecting 100 nuts per tree found on the ground and from 

the trees before harvest. The nut samples were taken to the laboratory 

for dissection to detennine amount and type of nut damage. Total yield 

data were collected for each tree. 

Evaluation of nuts was made by establishm:?nt of categories 

according to shuck cover and size. Three categories were developed 

to evaluate the condition of the shuck. "No Shuck" were those pecans 

that had little or no shuck present ( <20%). "Partial Shuck" were 

those that had at least a portion (20-80%) of the shuck intact. 

"Complete Shuck" were those that had the entire shuck intact (>80%). 

'Ihree categories were established to describe nut size. lhe categories 

separated nuts as: large in size, intermediate in size, or small in 

size for that cultivar (Tables 1, 2 and 3). 

1he nine possible categories are listed (Figure 1). 

NL = No shuck - large 

NM = No shuck - medilDll 

NS = No shuck - small 



Figure 1. Arrangement of Size and Shuck cover Categories for 
the Pecan Nut Cultivars. 
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CL ... t:Orr~>l e te I y cove red large 

Q\1 = Conplctely covered - medium 

cs = Completely covered - small 

PL = Partially covered - large 

PM= Partially covered - nedium 

PS = Partially covered - small 

~asureirent ranges for each cultivar were developed as guide lines 

for determining the size category. "Stuart" ranged from 3. 8 - 3, 0 cm 

for large, 2. 9 - 2 . 6 cm for medium and 2 . 5 - 1. 5 cm for small . "Texas 

60" ranged from 3. 3 - 2. 9 cm for large, 2. 8 - 2. 5 cm for medium and 

2 .4 - 1. 5 cm for small. "Squirrel" ranged from 3. 9 - 3.1 cm for large, 

3. 0 - 2 . 6 cm for me di un and 2 . 5 - 1. 5 on for small . 

Because a great amount of labor is involved in evaluating large 

numbers of pecans, random samples of 100 nuts for each of the nine 

categories were taken. In the event that a category did not have at 

least 100, all pecans available in that category were evaluated. 1he 

remaining nuts in the category in excess of 100 were counted to deter

mine the statistical projected valte for the category type. 

Projected values were calculated by multiplying the total number 

of nuts in a category by the ratio of the number of nuts of each con

dition (i.e. good pecan, damaged by weevil, etc.) to the number eval

uated in that category. 

1he following calculation was used: 

P = T X C/E 

P = Projected valte 

T = Total number pf nuts in a category 

C = Number of nuts with a damaged condition 
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E = Nl.mber of nuts evaluated in a category 

The collU'rercial good nuts that remained after the cleaning procedure 

was detennined by obtaining the weight of these nuts and the number of 

nuts per pound for that cultivar and year. (,alculation of nut count 

was then obtained. 

Nuts in each of the nine different categories were examined and 

damage types were then detennined. Guide lines for detennining damage 

type were as follows: 

Weevil Puncture: Pecan weevil feeding is characteristic of a 

puncture on the kernel resulting in a darkened area lacking in unifor

mity. 

Weevil Holes : The larva makes an ca. O. 3 cm circular hole for 

exiting. Occasionally multiple weevil holes were encountered. 

Larvae Present : Larvae in the nut. 

Stinkbug: Stinkbug feeding causes a characteristic circular 

darkened area of unifonn shape on the kernel. 

Hickory Shuckwonn: Shuckwonn larvae cause characteristic mining 

on mature nuts and were fotmd when a portion of the shuck is intact 

and it was observed at times on the shell. If the nut was attacked 

before the shell hardens, the nut aborted and there was destruction 

of the nut. The larva nust be present to recognize this type of dam~ 

age. 

Disease: Disease characteristics were determined for those nuts 

in which the shell was not opened prior to evaluation. If diseased, 

the fruit has an unusual and abnormal or unnatural appearance. If 

cracked prior to evaluation and mycelial growth is noted then this 

is concered a saprophytic disease that occurred after nut filling. 



Nuts with this condition resulted in the "Black" category. 

Black KeITiel: Dia&mosis of this characteristic was made when 

the kernel was dehydrated and black in color. 

Shrivelled KeITiel: Diagnosis o~ this characteristic was made 

if the kernel was dehydrated and brown in color. 

11 

Animal: .Animal damage is generally diagnosed by characteristic 

jagged sawtooth-like breaks in the shell, or pllllctures, coupled with 

partial or total removal of the keITiel. 

Mechanical damage: Physical damage that occurs by machinery 

or other physical processes during or after liarvesting operations. 

Breakage of the shell or shuck, with no set pattern is characteristic. 

It was possible to have more damaged nuts than there was nuts 

evaluated as a result of rnul tiple damage types to a nut. Therefore, 

calculation of total nuts subtracted from the number of good nuts would 

equal the number of damaged nuts. 



OIAPTER III 

RESULTS 

The evaluation procedure for the nuts consisted of: (1) Evaluation 

of tree production and damage, (2) evaluation, of nuts of three sizes 

(large, nedium and small) cross classified with three nut shuck cover 

categories (complete, partial and no shuck), and (3) evaluation of nuts 

processed through a cleaning machine by cultivar and year. 1he percent

ages have been rounded to the nearest one percent. 

"Squirrel" Cul ti var - 1976 

Evaluation of Tree Production and Nut Damage 

Tables 1, 2 and 3 present a detailed analysis of the pecan nuts 

with the various types of damage. 1he average nlunber of nuts produced 

by this cultivar was 5978 ~ 1269 with 32% (1916/5978) damaged per tree. 

1he major types of damage were (1) black kernels - 15% (878/5978); 

(2) shrivelled kernels - 7% (409/5978); (3) pecan weevil - 7% (407/ 

5978); and (4) mechanical damage - 6% (338/5978) (Tables 2 and 3). 

Nuts by Size and Shuck Cover 

Pecan nuts in the "large size with no shuck" category comprised 

83% (4989/5978) of the total nlUllber of nuts per tree and represented 

nvst of the marketable nuts (Tables 1 and 3). The majority of the 

damage to this category was due to (1) weevil damage - 71% (463/4989); 

12 
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TABLE 1 

MAJOR TYPES OF DPMAGE~"r]/y TO 1HE AVERAGE YIELD FRCM 
"SQUIRREL" CULTIVAR TREES BY SIZE OF NlJf AND 

.AMOUNT OF SHUCKCOVER 00 1HE PECAN. 

Amom.t of 
shuck on 
the nut 

No shuck 
Collected 
Iamaged 
Types of damage 

Partial shuck " 
C.Ollected 
Damaged 
Types of dannge 

C.Omplete shuck 
C.Ollected 
Damaged 
Types of damage 

NOBLE FOUNDATION RED RIVER FARM, 
BURNEYVI LLE, LOVE COUN1Y, 

OKLAHCMA 1976~. 

Size of nut (on) 
large 

(3.9-3.1) 

4989 
21% 

7% Weevil 
6% Black 
5% Mechanical 

156 
87% 

56% Black 
24% Shrivelled 
15% Mechanical 

143 
99% 

73% Black 
20% Shrivelled 

6% Weevil 

Medium 
(3.0-2.6) 

316 
80% 

39% Black 
29% Shrivelled 
11 % Mechanical 

121 
96% 

59% Black 
35% Shrivelled 
16% Mechanical 

187 
99% 

82% Black 
18% Shrivelled 

4% Mechanical 

Small 
(2. 5-1. 5) 

21 
81% 

43% Shrivelled 
36% Black 
20% Mechanical 

9 
89% 

56% Black 
33% Mechanical 
32 % Shrivelled 

36 
100% 

90% Black 
9% Shrivelled 
9% Mechanical 

a/ Percentages rounded to the nearest 1% · 
o/ Damage Types: Shrivelled = Shrivelled Kernels, Mechanical = 
- Mechanical damage, Black = Black Kernels, Weevil = Pecan Weevil. 
c/ Multiple damage to sore pecans caused certain categories to be 
- greater than 100%. 
§! 5978 .:_ 1269 nuts were harvested from the average tree. 



TABLE 2 

DISTRIBUTION OF PECAN NUTS PROCESSED BY A CLEANING WAG-IINEa/ 
WITI-I VARIOUS 1YPES OF DAMAGE 

CDLLECTED GOOD JW.fAGED WEEVIL WEEVIL LARVAE STINK- SHUCK- DISE •. SHRIV. BL\CK ANIMAL MECli. 

SOORCEEI N£i x!Y s~ 
PUNCT. HOI.ES PRE.SENT BUG WORM KERNEL KERNEL 

x s x s· X" x X" X" x X" x x x x 
CUI.TIVAR "SQUIRREL" 1976 

BIJJWOVER 13 409.0 323.8 48.6 50.9 360.5 285.3 7.7 14.9 0.9 1.2 0.6 0.0 77.9 233.0 10.9 77.6 

C-REJECT 13 1094.9 516.4 106. 7 71. 8 938.1 482.1 29.5 67.3 5.3 4.1 0.9 1. 7 219.8 519.9 40.3 225.4 

BELT* 13 361. 7 . 103.8 320.9 102.8 40.8 41. 7 15.1 1.1 3.3 4.0 0.0 0.0 . 8.1 9.1 0.4 2.7 

SACK 13 4112.9 1192.4 3486.0 942.5 526.8 685.7 206. 7 13.4 41.4 42.9 o.o 0.0 103.6 115.5 3.0 32.3 

TOrAL 13 5978.5 1269. 3 4062.2 109.8 1916.2 1260. 5 259.0 96. 7 51.0 52.2 1.5 1. 7 409.4 877.5 54.6 338.0 

CUI.TIVAR "1EXAS 60" 1976 

BLOWOVER 8 2019.9 2111.0 1320.3 1646.4 699.6 493.8 35.4 62.5 23.4 51. 3 11.5 12.3 168. 8 219.5 22.3 213. 7 

C-REJECT 9 1160.7 772.8 102.1 137.4 1058.5 682.1 39.2 77.7 50.6 20.6 0.1 3.3 65.2 209.1 100.8 613. 7 

BELT* 9 291.9 135.1 266.3 137.8 25.5 34.2 1.5 o.o 0.9 3.6 o.o o.o 0.1 0.5 o.o 19.4 

SACK 9 13253.0 4536.4 11769.0 3808.0 1484.0 2211. 8 64.8 o.o 37.8 135.3 0. {) o.o 8.6 19.8 o.o 1163.3 

1UTAL 9 16725. 5 6152.6 13457. 7 4427 .3 3267 .6 2873.2 140.9 140.2 112. 7 210.8 ll.6 15.6 242.7 448.9 123.1 2009.8 



TABLE 2 (CONTINUED) 

COLLECTED GOOD DAMAGED WEEVIL WEEVIL LARVAE STINK- SHUCK- DISE. SHRIV. BIACK ANIMAL MEG!. 
PUNCT. HOlES PRESENT BUG WORM KERNEL KERNEL 

SCURCE N X" s X" s X" s X" x x x X" X" X" X" X" X" 

ClJLTIVAR "'IEXAS 60" 1978 

BLOW OVER 10 548.Z 330.0 223.2 148.3 325.0 196.5 5.3 2.9 2.4 3.1 4.1 12.6 85. 7 156.4 11.6 69.8 

C-REJECT 9 1712. 0 1331. 9 559.0 675.8 1153.0 683.4 32 .8 22.2 0.6 9.1 22.8 31. 8 225.7 280.5 25.1 569.5 

BELT* 10 192.8 82. 7 183,l 78. 7 9.7 7.5 2.6 o.o o.o 0.6 0.0 o.o 2.8 0.0 0.0 3.8 

SACK 1(1 12834.4 6614.9 12193. 6 6376. 8 640.8 636. 7 178.5 o.o o.o 26.3 0.0 o.o 107.6 o.o 0.0 332. 8 

Tl Ji . .\!... H• 15287.4 7208 .0 13158.9 6661. 2 2128. 5 1196.1 219. 2 25.1 3.0 39.1 26.9 44.4 421. 8 436 .9 36.7 975.9 

OJLTIVAR "S1UART" 1978 

RlO\\U\'ER 10 218.3 106.4 90.2 63.9 128.1 59. 3 2.0 3.7 0.1 0,7 4.1 2.0 38.4 72.9 1. 8 21. 7 

C-RE.JECT 10 1876,7 1263. 4 768. 9 929.5 1107. 8 533. 3 38.9 119.9 5.1 5.5 38.8 15.5 412. s 242.3 12.0 305.9 

RLLT* 10 194.0 42.1 185.9 4 7 .2 8.1 10,0 0.9 0.0 o.o o.o 0.0 0.0 7.0 0.0 o.o 0.4 

SACK 10 7595.0 8754.5 7288. 3 3803.2 306. 7 437.3 29.9 o.o o.o o.o 0.0 o.o 256.9 o.o o.o 19.7 

T-GRAB 10 94. 7 19.2 89.6 19. 7 5.1 2.5 0.7 0.1 0.1 0.5 0.2 0.1 2.8 0.3 0.0 0.0 

G-GRAB 9 100.2 1.1 65.4 23.5 34.7 23.0 0.9 0.1 0.0 0.0 5.1 1.1 22.5 6.8 0.1 0.4 

TOTAL 10 10078.9 4310. 2 8488. 3 3834.1 1590. 5 857 .4 73.3 123. 8 5,3 6,7 48.2 18.7 740.4 322. 3 13,9 348.l 

f-' 
U1 



TABLE 2 (CONTINUED) 

. COLLECTED GOOD DAMAGED WEEVIL WEEVIL LARVAE STIJ'..'K'.. SHUCK- DISE. SHRIV. BIACK ANIMAL MEa!. 
PUNCT. HOLES PRESENT BUG WORi\I KERNEL KER\'EL 

SOORCE N x s x s x s x x x x x x x 'X x x 

CULTI\'AR "STIJART' 1979 

BLOl'/OVER 5 413.2 233. 7. 48. 4 4 7 .4 364.8 211.2 1.0 4.6 0.0 0.0 3.4 22.8 79.4 151.8 10.6 143.4 

C-REJECT 5 1206.0 735.6 542.6 415.5 663.4 396.1 96.0 107.2 0.2 0.2 25.2 19.0 258.8 79.2 3.8 194.0 

BELT* 5 251.0 47. i 231.2 54.6 19. 8 16. 7 1. 4 0.0 0.0 0.0 0.4 0.0 2 .4 1.6 0.0 14.0 

SAO< 5 7908. 8 2754.1 7310. 8 2667 .1 598.0 450,4 57.4 0.-0 0.0 0.0 8,8 0.0 121.2 91.2 0.0 319.2 

I-GRAB 5 102.4 3.0 97 .0 5.6 5.4 4.0 0.2 0.0 0.0 0.0 0.0 0.0 4.2 0.8 0.0 o.o 

1DTAL 5 9881. 4 3633. 7 8230 .o 3032. 0 1651.4 921. 7. 156.0 111.8 11.2 0,2 37.8 41.8 466.0 324.6 14.4 670 .6 

Portable Bowie Cleaner. Noble Foundation, Bumeyville, OJC 

Collected pecan from the cleaning process; T-GRAB = tree grab, .G-GRAB = s~le from ground, C-REJECT = conveyor belt rejects 

~ = Xo. of trees in s~le 

X = l:X/N 

S = /-- l:(X-X)2 
N - 1 

* lhe Belt Source is the grab s~le from the Sack Source 



~s<:J~ 

c M 9 

c L 9 

c s 9 

N M 9 

N L 9 

N s 5 

p M 9 

p L 9 

p s 7 

TABLE 3 

EVALUATION OF PECAN NUTS PROCESSED BY A CLEANING MACHI~ 
IN TI-IPEE SIZES AND THREE SHUCK COVER CATEGORIES 

WITH VARICUS TYPES OF DAf.AJ\GE 

QJLLECTED GOOD DAi\l4.GED WEEVIL WEEVIL LARVAE STINK SHUCK- DISE. SHRIV. 

~ sY 
PUNCT. HOLES PRESENT BUG WOR"I KERi'IEL x s x s x x x x x x x 

aJLTIVAR "TEXAS 60" 1976 

110.1 33.2 5.1 11.2 105.D 35.0 0.1 0.1 0.4 ·o.o 0.0 0.7 9.5 

400,8 273.1 15 .9 15.3 384.8 258.4 37.4 109.2 44 .1 17.8 9.7 2.6 107.0 

51. 3 46. 3 0.0 o.o 51. 3 46. 3 0.0 0.0 0.0 o.o 0.0 2.7 6.3 

57,8 74.6 32.2 48.3 25.5 27.4 0.2 0.3 8.6 0.1 o.o o.o 11.1 

15640.2 5977 .6 13220. 0 4384.6 2420.2 2698.5 76.2 9.4 42.0 184.6 0.0 6.2 49.1 

57.2 95.6 29.2 55.2 28.0 43. 0 0.0 0.0 o.o 0.0 0,0 0,2 . 13.6 

25.3 28. 7 1.1 1.9 24.2 27.8 3. 7 0.6 0.1 . o. 3 0.2 0,8 3.0 

172. 8 190 .o 20.4 27.4 152. 3 171.6 19.3 13.4 14.8 2.1 0.3 0.3 29.6 

14.0 24.8 0.0 o.o 14 .o 24.8 o.o o.o 0.0 o.o 0.0 :o. 7 1.0 

BLACK • <\NIIW, MEQ-1 • 
KERNEL 

x x x 

86.2 0.1 6.4 

130.1 o.o 19.8 

44. 7 0.0 7.0 

7.2 19.2 19.2 

40. 7 98.4 1896. 5 

8.6 2.8 3.0 

15. 8 . 0.4 5.5 

85.8 1.0 22.1 

11.4 0.0 10.0 



TABLE 3 (CONTINUED) 

COLLECTED GOOD DA\IAGED WEEVIL WEEVIL LARVAE STINK SHUCK- DISE. SHRIV. BLACK ANIMAL MEffi. 
PUNCT. HOLES PRESENT BUG WORM KER~L KERNEL 

c s N x s x s x s x x x x x x x x x x 

CULTIVAR "SQUIRREL" 1976 

c M 13 187.1 125.3 1.4 2.3 185,6 124. 5. 0,2 o.o 0.1 o.o 0.8 o.o 33,l 153.2 0.0 8.1 

c L 13 143.3 80,3 1. 4 2.4 141.9 79.5 2.7 5.8 0.6 0.3 0.0 o.o 28.6 104.0 0.0 4.1 

c s 13 36.0 18,l 0.4 0.8 35.6 17.8 0.0 0.0 0.0 0.0 0.2 0.0 3.2 32. 3 0.0 3.1 

N M 13 316.4 225. 7 63. 0 50.9 253,3 180.4 16.0 2.9 0.9 1. 6 0.0 o.o 92.8 122. 0 6.0 35.6 

N L 13 4989. 3 1431. 6 3966. 2 996.3 1023.1 924.8 234. 3 81. 2 47 ,6 48.8 0.0 0.6 160. 3 294,l 46.4 237 .6 

N s 13 21. 2 20,7 4.2 5.1 17.0 16.4 0.5 0,3 0,3 LO 0.0 0.9 8.8 7.6 1. 7 4.3 

p M 13 120.6 97. 4 4.3 6.3 116.3 92.8 0.6 0.3 0.2 0,0 0.0 0.0 42.6 71.1 0,0 19.0 

p L 13 155.9 136. 7 20.3 36.3 135.5 104.5 4.3 6.0 0,9 0,3 0.3 0.0 36. 8 88.2 0.3 23.0 

p s 12 9.1 6.0 0.8 2.2 8.3 4.6 o.o o.o o.o o.o o.o o.o 2.9 5,0 o.o 3,0 



TABLE 3 (CONTINUED) 

COLLECTED GOOD DAMAGED ll'EEVIL WEEVIL LARVAE STIXK SHUCK- DISE. SHRlV. BLACK ANIMAL MEGJ. 
PLNCT. HOLES PRESE\'T BUG '·:QR\l KERNEL KER\JEL 

c s N x s x s x s x x x x x x y X" X" X" 

CULTIVAR "TEXAS 60" 19 78 

c M 10 226.9 138.3 13.9 16.2 213.a 126. 3 2.8 0.1 1.8 a.z 1. 3 1a. 8 64.7 133.9 2.4 8.4 

c L 1a 428.9 3a2. 7 86. 4 76. 7 342.5 231. 5 6.2 6.8 a.5 3.2 13.8 16.2 124.9 175. 8 2.2 9.1 

c s 10 36. 5 19.6 a.4 a.7 36 .1 19. 2 a.a a.o a.a a.a a.a 1. 7 E.2 23.4 0.5 1.0 

N M 10 115. 8 183.4 61.S 101.4 54.3 102.2 2. 7 0.1 a.a 0.5 o.o 1.0 12.0 4.3 2.4 36.4 

N L 10 14120. 7 7128. 8 12892. 2 6683. 3 1228.5 938. 5 199.1 14.1 0.0 33.6 1.9 4.5 133.1 7.4 19. a 846. 7 

N s 9 3.1 2.4 1. 6 1.2 1.5 1. 8 0.2 o.o 0.0 o.a 0.0 o.o a. 3 o.s 0.1 a.5 

p M 10 28. 7 36. 6 6.3 13.5 22.4 23. 7 0.5 0.2 0.0 0.2 0.0 2.4 6. 7 14.2 1. 7 4.3 

p L . 10 152. 4 120.2 ~a.8 34. 8 111.6 88.3 4.4 1.6 a. 7 0.5 7. 7 4.3 45.8 47.0 5.6 12.2 

p s 7 5.a 5.6 a.1 0;3 4.8 5. 3 0.1 o.o 0.0 0.0 0.0 0.5 0.8 3.4 0.4 0.5 



TABLE 3 (CONTINUED) 

COLLECTED GOOD DAMAGED WEEVIL WEEVIL LARVAE 
PUNCT. ·HOLES PRESENT 

c s N x s x s 'X s x x x 

OJLTIVAR "SWART'' 1978 

c M 10 134 .8 43. 7 8.3 6.8 126.5 39. 7 0.3 0.4 0.1 

c L 10 954.7 743,9 340.8 491.2 613.9 336.4 30. 7 103.1 4.4 

c s 10 73.4 42.8 0.8 1.4 72.6 42.3 0.0 0.2 o.o 

N M 9 76.6 61.1 59.5 51. 3 17.1 10,8 0.2 0.8 0.0 

N L 10 8543,4 3971.2 7915.5 3825. 3 625,9 528.1 36.1 6.9 0,2 

N s 8 8, 7 11.4 5.7 8.4 3.0 3.1 0.1 o.o o.o 
p M 10 9.7 6.2 1.5 1.2 8.2 5.2 0.2 0.2 0.0 

p L 10 276. 2 227 .9 156. 7 191.0 119.5 53.1 5.6 12 .2 0.6 

p s 3 2.3 1.1 0.0 o.o 2.3 1.1 0.0 o.o 0.0 

STINK SHUCK- DISE. SHRIV. 
BUG WORM KERNEL 

x x x x 

0.1 1.0 2.5 45.1 

2.0 28.S 10.8 338. 2 

0.0 0,8 0.6 18.1 

0.1 o.o 0.7 4.5 

2.4 4.4 0.8 278.1 

0.0 0.0 0.1 0.2 

0.0 0;1 0.2 2.8 

2.1 12 .9 2.9 51.6 

0.0 0.0 o.o 0.0 

BLAO< Ai'lIMAL 
KERi\lEL x '.'{ 

78.1 1.0 

131. 7 6.7 

52.9 0,4 

5.2 2.1 

11.5 1.8 

1.6 0.1 

4.7 0.3 

36.1 1. 7 

2.3 0.0 

MEG!. 

x 

10.6 

12.0 

11,5 

6.7 

290.4 

1.5 

1.4 

14.6 

1.0 

N 
0 



TABLE 3 (CONTINUED) 

COLLECTED GOOD D..AMAGED WEEVIL WEEVIL LARVAE STINK SHUCK- DISE. SHRIV. BLACK ANIMAL MEGl. 
PUNCT. HOLES PRESENT BUG WORM KERNEL KERNEL 

c s N x s x s x s x x x x x x x x x X" 

QJLTIVAR "SWART" 1979 

c M 5 137 .2 131.3 14.6 16.0 122.6 116.5 0.8 0.4 0.0 0.2 1.0 5.2 59.4 so.a 3.6 11.2 

c L 5 811.0 .474.6 383.2 318.2 427. 8 201. 8 72.0 84.8 6.4 0.0 26.0 16.6 182. 2 111.8 3.8 14.6 

c .s 5 34.0 38. 3 0.9 1. 7 33.2 38.7 o.o 0.2 0.0 0.0 0.2 3.8 6.8 20.6 0.6 2.8 

N M 5 41.4 66.4 26.8 46.5 14.6 19.9 1. 2 0.4 0.4 0.0 0.0 2.6 3.8 2.0 0.8 3.8 

N L 5 8593. 2 2942.8 7692. 2 2708.2 901.0 611.3 64.6 6.4 3.4 o.o 9.2 1.8 158.4 106.0 3.4 615.8 

N s 3 5.6 5.5 1.6 1.5 4.0 .5.2 0.3 0.0 0.0 0.0 o.o 0.3 1. 3 0.6 0.3 1. 3 

p M 5 18.4 17.7 3.8 4. 7 14.6 13.3 o.o o.o o.o o.o 0.4 2.2 6.8 4.8 0.4 3.2 

p L 5 242.4 188.5 107.6 62.7 134.8 181.1 17.2 19.6 1.0 0.0 1.0 9.4 47.8 28.6 1.6 17 .2 

p s 2 1.0 1.4 o.o o.o 1.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 o.o 1.0 o.o 0.5 

~ Portable Bowie Cleaner. Noble Foundation, Bumeyville, OK 

£1 Cover: C = complete shuck cover, N = no shuck cover, P = partial shuck cover 

Y Size: M = ~dilDll-sized, L = large-sized, S = small sized 

El N = No. of trees in sample 

~IX= l:X/N N 

y s = /i:~x='42 
I-' 



(2) black kernels - 6% (294/4989); and (3) mechanical damage - 5% 

(238/4989). 

22 

Five percent (299/5978) of the total.nuts per tree were in the 

"large size with complete and partial nut shuck cover" categories 

(Tables 1 and 2) with 93% (277/29~l) damaged. The majority of the 

damage was attributed to: (1) Black kernels - 64 % (192/299); and 

(2) shrivelled kernels - 22% (65/~:99). 

Nuts Processed By a Cleaning Machjne 

'The cleaning process (blowovtr anLl hand removal of damaged pecans 

from the conveyor belt, which were called conveyor be 1t rejects) re

moved 25% (1504/5978) of the nuts with the remaining 75% (4475/5978) 

sacked as market (Table 2). 

Blowover 

Seven percent (409/5978) of the nuts were blown out in the blow

over with 88% (361/509) damaged per trc.:c. The major types of damage 

were: (1) Black kernels - 57% (233/509 l; (2) shrivelled kernels - 19% 

(78/509); and (3) rrechanical damag8 - L~1% (78/509). 

Conveyor Belt Rejects (Hand Rerova 1) 

Eighteen percent (1095/5978) Jf the nuts were hand rennve<l from 

the conveyor belt with 90% (988/10)5) damaged per tree. 'The ma_ior 

types of damage were : (1) Black k~rneJs - 58% (520/1095); (2) mech

anical damage - 21% (225/1095) and (3) shrivelled kernels - 20% 

(220/1095). 



Markctah1c Nuts (Sacked) 

Marketable nuts were those that remained after the machine 

cleaning process and this represented 75% (4475/5978) of the nuts 

with 13% (568/44 75) damaged. The primary types of damage were: 

23 

(1) Pecan weevil - 6% (281/4475); (2) black kernels - 3% (125/4475); 

and shrivelled kernels - 3% (112/44 75). 

"Texas 60" Culti Ver - 1976 and 1978 

Tree Production and Nut Damage 

Tables 2, 3 and 4 present a detailed analysis of the pecan nuts 

with the various types of damage. The average number of nuts produced 

by this cultivar was 16726 ~ 6153 with 20% (3268/16726) damaged per 

tree in 1976. The major types of damage were: (1) Mechanical damage -

12% (2010/16726); (2) black kernels - 3% (449/16726); and (3) pecan 

weevil - 2% (394/16726). 

In 1978 the average number of nuts produced per tree was 15287 + 

7208 with 14% (2129/15287) damaged. The major types of damage were: 

(1) Mechanical damage - 6% (976/15287); (2) black kernels - 3% (437/ 

15287); and (3) shrivelled kernels - 3% (422/15287). 

Nuts by Size and Shuck C.Over 

In averaging the pecans in the "large size with no shuck" cate

gory for 1976 and 1978 this type COJlllrised 93% (14881/16007) of the 

total number of nuts per tree and represented nnst of the marketable 

nuts (Tables 3 and 4). The major types of damage were: (1) Mechanical 

damage - 9% (1372/14881); and (2) pecan weevil - 1% (171/14881). 

Four percent (578/16007) of the total nuts per tree were in the 



TABLE 4 

MAJOR 1YPES OF DAf/JA.GE~_j~ 1D THE AVERAGE YIELD FRCM 
"TEXAS 60" aJLTIVAR TREES BY SIZE OF NlIT AND AMOUNT 

OF NlIT SHUCK COVER BY CCMBINING 1976 AND 1978~ 
DATA, NOBLE FOUNDATION RED RIVER FARM, 

BURNEYVI LLE, LOVE COON1Y, OKLAHCMA. 

AIDOunt of 
shuck on Size of nut (an) 
the nut Large Medium Smail 

(3.3-2.9) (2.8-2.5) (2.4-1.5) 

No shuck 
Collected 14880 87 30 
Drunaged 12% 46% 49% 
Types of damage 

24 

9% Mechanical 32 % !'<~chanical 23% Shrivelled 
1% Weevil 1390 Shrivelled 15% Black 
1% Stinkbug 12% Animal 6% Mechanical 

Partial Shuck 
Collected 163 27 10 
Danaged 81% 86% 100% 
'fypes of damage 

41% Black 55% Black 100% Black 
23% Shrivelled 18% Shrivelled 100% Shrivelled 
17% Weevil 

Complete shuck 
Collected 415 168 44 
Damaged 88% 95% 100% 
Types of damage 

40% Black 65% Black 77% Black 
27% Shrivelled 22% Shrivelled 20% Shrivelled 
25% Weevil 4 % Mechanical 

a/ Percentages rounded to the nearest 1%. 
o/ Damage Types: Shrivelled= Shrivelled Kernels, Mechanical = 
- Mechanical damage, Black = Black Kernels, Weevil = Pecan Weevils. 
cf Multiple damage to some pecans caused certain categories to be 

greater than 100% 
d/ 15824 ..:!:._ 6680 nuts were harvested from the average tree. 
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"large size with colll>lete and partial nut shuck cover" categories 

(Tables 2 and 4) with 86% (496/578) damaged. The majority of the 

damage was attributed to: (1) Black kernels - 38% (219/578); (2) 

shrivelled kerneis - 27% (153/578); and (3) pecan weevil - 22% (129/ 

578). Two percent (366/16007) of the total nuts per tree were in the 

"iredium and small sizes with complete, partial and no shuck" categor

ies with 79% (290/366) damaged. The major types of damage were (1) 

Black kernels - 58% (117/366); (2) shrivelled kernels - 19% (70/366); 

and (3) irechanical damage - 14% (51/366). 

Nuts Processed by a Cleaning Machine - 1976 

The cleaning process (blowover and hand remval of apparently 

damaged pecans from the conveyor belt) removed 19% (3181/16725) of 

the nuts with 81% (13544/16725) sacked as marketable. 

Blowover 

1Welve percent (2020/16725) of the nuts were blown out in the 

blowover with 35% (700/2020) damaged. The major types of damage 

were (1) Black kernels - 31% (220/700); (2) n~chanical damage - 31% 

(214/700) and (3) shrivelled kernels - 24% (169/700) (Tables 2 and 3). 

Conveyor Belt Rejects (Hand Remval) 

Seven percent (1161/16725) of the nuts were hand remved from 

the conveyor belt with 91% (1059/1161) damaged. The major types of 

damage were: (1) Mechanical damage - 53% (614/1161); (2) black kernels 

- 18% (209/1161); and (3) pecan weevil - 14% (168/1161). 

Marketable Nuts (Sacked) 

The marketable nuts were those that remained after the machine 
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cleaning process and this represented 81% (13545/16725) 9f the nuts 

with 11% (1510/13545) damaged (Table 2). The primary types of damage 

were: (1) Mechanical damage - 77% (1163/1510); (2) stinkbug - 9% 

(135/1510); and (3) pecan weevil - 7% (103/1510). 

Nuts Processed by a Cleaning Machine - 1978 

The cleaning process removed 15% (2260/15287) of the nuts with 

85% (13027/15287) sacked as marketable. 

Blowover 

Four percent (548/15287) of the nuts were blown out in the blow

over with 59% (325/548) damaged. The major types of damage were: 

(1) Black kernels - 28% (156/548); (2) shrivelled kernels - 15% (86/ 

548); and (3) rechanical damage - 13% (70/548) (Tables 2 and 3). 

Conveyor Belt Rejects (Hand ren10val) 

Eleven percent (1712/15287) of the nuts were hand rerroved from 

the conveyor belt with 67% (1153/1712) damaged .. The major types of 

damage were: (1) Machanical damage - 33% (570/1712); (2) black kernels 

- 16% (281/1712); and (3) shrivelled kernels - 13% (226/1712). 

~rketable Nuts (Sacked) 

Eighty-five percent (13207/15287) of the nuts were marketable 

with 5% (650/13207) damaged. The major damage types were: (1) Mech

anical damage - 3% (336/13207); (2) pecan weevil - 1% (18/13207); 

and (3) shrivelled kernels - 1% (110/13207). 
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''Stuart" Cultivar 1978 and 1979 

Tree Production and Nut Iamage 

Tables 2, 3 and 5 present a detailed analysis of the pecan nuts 

with the various types of damage. The average number of nuts produced 

by this cultivar was 10079 ~ 4310 with 16% (1591/10079) damaged per 

tree in 1978.· The major types of damage were: (1) Shrivelled kernels 

- 7% (470/10079); (2) mechanical damage - 4% (348/10079); (3) black 

kernels - 3% (322/10079); and ( 4) pecan weevil - 2% (203/10079). 

In 1979 the average number of nuts produced per tree was 9881 ~ 

3634 with 17% (1651/9881) damaged. The major types of damage were: 

(1) Mechanical damage - 7% (671/9881); (2) shrivelled kernels - 5% 

(466/9881); (3) black kernels - 3% (325/9881); and (4) pecan weevil -

3% (279/9881). 

Nuts by Size and Shuck Cover Categories 

In averaging the pecans in the "large size with no shuck" category 

for 1978 and 1979, this type COJlllrised 86% (8668/9980) of the total 

number of nuts per tree and represented most of the marketable nuts 

(Tables 3 and 5). ·The major damage types of this category were (1) 

Mechanical damage - 5% (453/8568); (2) shrivelled kernels - 3% (218/ 

8568); and (3} pecan weevil - 1% (59/8568). Eleven percent (ll42/9880) 

of the total nuts per tree were in the large size with con~lete and 

partial nut shuck cover categories (Tables 2 and 5) with 57% (648/1142) 

damaged. The majority of the damage was attributed to: (1) Shrivelled 

kernels - 19% (212/1142); (2) pecan weevil - 16% (177/1142); and (3) 

black kernels - 14% (154/1142. 

Three percent (2 72/9980) of the total nuts per tree were in the 



TABLE 5 

:MAJOR 1YPES OF fW.1AGE~12/9 TO 1HE AVERAGE YIELD FRCM "STUART'' 
CULTIVAR TREES BY NlIT SIZE AND AMOUNT OF NtIT SfUJCK COVER 

AriiOunt of 
shuck on 
the nut 

Jib shuck 
Collected 
Damaged 
Types of damage 

BY CCMBINING 1978 AND 1979~DATA, NOBLE 
FOUNDATION RED RIVER FARM, BURNEYVILLE 

LOVE COUN1Y, OKLAHCMA. 

Large 
(3. 8- 3. 0) 

8568 
9% 

Size of nut (an) 
Medium 

(2.9-2.6) 

59 
27% 

Small 
(2. 5-1. 5) 

7 
50% 

28 

5% ~chanical 9% Mechanical 20% Mechanical 
3% Shrivelled 7% Shrivelled 10% Shrivelled 

Partial Shuck 
Collected 
Damaged 
Types of damage 

Complete Shuck 
Collected 
Damaged 
Types of da.rrage 

1% Weevil 

259 
49% 

21% Shrivelled 
12% Black 
ll% Weevil 

883 
59% 

29% Shrivelled 
17% Weevil 
14% Black 

14 2 
81% 100% 

34% Shrivelled 100% Black 
33% Black 

136 54 
91% 98% 

47% Black 68% Black 
38% Shrivelled 23% Shrivelled 

a/ Percentage rounded to the nearest 1%. 
'D/ Damage Types: Shrivelled = Shrivelled Kernels, ~chanical = Mechanical 
- damage, Black = Black Kernels, Weevil = Pecan Weevil. 
c/ Multiple damage to some pecans caused certain categories to be 
- greater than 100%. 
§! 8568 .!. 3457 nuts were harvested from the average tree. 
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nedium and small sizes with complete, partial and no shuck categories 

with 77% (210/272) damaged. 1he major damage types were: (1) Black 

kernels - 41% (112/272); (2) shrivelled kernels - 27% (74/272); and 

(3) mechanical damage - 10% (28/272). 

Nuts Processed by a Cleaning Machine - 1978 

The cleaning process (blowover and hand reroval of apparently 

damaged pecans from the conveyor belt) reroved 21% (2095/10079) of 

the nuts with 77% (7789/10079) sacked as marketable. Two percent 

(195/10079) were used for tree and gromd grab samples (Table 2). 

Blowover 

Two percent (218/10079) of the nuts were blown out in the blow

over with 58% (128/218) damaged. The major types of damage were: 

(1) Black kernels - 33% (73/218); (2) shrivelled kernels - 17% (318/ 

218); (3) nechanical damage - 10% (22/218); and (4) pecan weevil - 3% 

(6/218) (Tables 2 and 3). 

C.Onveyor Belt Rejects (Hand ReJTDval) 

Nineteen percent (1877/10079) of the nuts were hand removed from 

the conveyor belt with 60% (1108/1877) damaged. 1he major types of 

damage were: (1) Shrivelled kernels - 22% (413/1877); (3) mechanical 

damage - 16% (306/1877); (3) black kernels - 13% (242/1877); and (4) 

pecan weevil - 9% (164/1877). 

Marketable Nuts 

1he marketable nuts were those that remained after the machine 

cleaning process and this representeµ 77% (7789/10079) of the nuts 

with 4% (314/7789) damaged (Table 2). 1he primary types of damage 



were: (1) Shrivelled kernels - 3% (264/7789); (2) pecan weevil - 1% 

(31/7789); and (3) rechanical damage - 1% (20/7789). 

Nuts Processed by the Cleaning Machine - 1979 
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The cleaning process (blowover and hand rerroval of apparently 

damaged pecans from the conveyor belt) rerroved 16% (1619/9881) of 

the nuts with 83% (8160/9881) sacked as marketable wii:h 1% (102/9881) 

as the tree grab sample. 

Blowover 

Four percent (413/9881) of the nuts were blown out in the blow

over with 88% (364/9881) damaged. The major types of damage were: 

(1) Black keniels - 37% (152/413); (2) rechanical damage - 35% 

(143/413); and (3) shrivelled kernels ~ 19% (79/413) (Tables 2 and 3). 

C.onveyor Belt Rejects (Hand Removal) 

TWelve percent (1206/9881) of the nuts were hand reJTiJved from 

the conveyor belt with 55% (663/1206) damaged. 1he major sources of· 

damage were: (1) Shrivelled kernels - 21% (259/1206); (2) pecan weevil 

- 17% (204/1206); (3) rechanical damage - 16% (194/1206); and (4) 

black kernels - 7% (79/1206). 

Marketable Nuts 

1he marketable nuts were those that remained after the machine 

cleaning process and this represented 83% (8160/9881) of the nuts with 

8% (618/8160) damaged (Table 2). The primary types of damage were: 

(1) Mechanical damage - 4% (333/8160); (2) shrivelled kernels - 2% 

(124/8160); and (3) black kernels - 1% (93/8160). 
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Cl-IAPTER IV 

DISOJSSION 

The results, separation of harvested nuts by the cleaning process 

(separating the nuts into three sources: (1) blowover; (2) conveyor 

belt rejects; and (3) marketable nuts) and evaluation of the nuts for 

damage, showed high variation of damage from tree to tree, cultivar 

to cultivar, and year to year. 

The setting of the machine has a direct effect on the munber of 

nuts that are removed by blowover, conveyor belt rejects (hand rerroved), 

and the remaining marketable (sacked) nuts. If the nuts are subjected , 

to a lot of air (vacuum) many good marketable nuts can be lost in the 

blowover. However, if the nuts are subjected to a small aroomt of 

air (vacuum) 11Dre damaged nuts occur on the conveyor belt, which re

quires more laborers to rennve these damaged nuts, and nnst likely, 

the precision of removing bad nuts would be lowered. In some instances 

it would be wise to reprocess the nuts discarded as blowover and con

veyor belt rejects to retrieve many of the good nuts. Machine and 

human error play a major role in separating the good and bad nuts. 

C.Onstant vigilance is needed as different trees and cul ti vars from 

different parts of the orchard are cleaned. Many times trees of 

the same cultivar but grown in different areas of the orchard had 

nuts that were good but were small and light in weight. Thus, these 

good nuts could go undetected and be lost in the blowover. 
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The rennval of damaged nuts from the conveyor belt requires 

constant alertness and if unremovecl becon~ part of the marketable 

(sacked) nuts. 1he damaged nuts that were not detected on the 

conveyor belt represented approximately 8% of the marketable nuts. 

Chly those nuts that showed external defects (insect, disease, 

mechanical, physiological or environrental damage) were rem::>ved 

and discarded. Many nuts with partial shuck or complete were 

rennved from the conveyor belt contained good kernels. The nuts 

with some shuck cover should be processed in a manner where the 

good nuts can be detected. Further research in this area is needed 

because of the quantity of good nuts of this type discarded, with 

the "Stuart" cultivar. Tables 3 and 5 show the large mnnber of the 

"Stuart" nuts in the •:•1arge size with partial shuck cover" that 

contained good kernels, but were discarded. There are several 

reasons why the shuck may stick to the good pecan. Fnvirorunental 

and physiological stresses, insects or diseases can prevent the 

development of the nut and shuck split (Finch and VanHorn 1936). 

Most of the other meditun and s:nnller size nuts with some shuck were 

damaged. 
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Weevil damage presented in Table 2 and 3 showed just the ruoount 

of direct vision effect (feeding on keniel, weevil exit holes, 

presence of larvae) . However, weevil damage can be confused with 

other types of damage. The shrivelled and black kernel categories 

is an example of damage that can be caused by many factors. 

If adult weevil activity occurs while the nut is still in the 

•-water stage" (endospenn is noncellular}, premature nut drop can 

occur. These nuts are usually meditun to large in size 



with the shuck cover remaining. When reviewing the ground grab 

sample, the nuts of this type were folDld to have shrivelled and 

black kernels. If the pecan weevil punctured the nut in the "gel" 

or "dough" stage, the shuck frequently remained around the pecan 

whether the kernel is good or damaged. 

Nut loss due to shuckwonn and stinkbug was minimal. However, 

the shrivelled and black kernel categories poksessed some of these 

types of insect. Premature nut drop and improper nut development 

are damages the shuck.worm and stinkbug can cause. Stinkbug feeding 

can be confused with weevil feeding (the visual effect). This 

confusion factor should be investigated. 

The Pecan nuts that were observed to have disease were not 

identified at this time. This type of damage was nnstly in the 

large size class with a type of shuck present (Table 3). Again, 

a portion of nuts that had a disease could be in the black and 

shrivelled categories. 

Animal damage is difficult to evaluate and estimate because 

the animal (blue jays and crows) carry away a portion of the crop. 

The visual effect that we evaluated was minimal but other studies 

have shown that the total crop can be lost to wild animals. 
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Mechanical damage observed in 1976 was extremely high. Restric

tion of people, cars, etc. were limited into the orchard to prevent 

this damage but two years later this type of damage was lowered 

but still a large mnnbcr of nuts were damaged. A large munber of 

nuts with good kernel were discarded as a result of mechanical damage. 

Decreasing mechanical damage wi 11 increase the amolDlt of good market

able nuts. 



The majority of nuts damaged had shrivelled and black kernels. 

It was difficult or impossible to dctennine to what degree those 

nuts with black and shrivelled kernels were due to insect, disease, 

or environmental and physiological dmnage in this study. 

Because we can only see the effect of the damage and not the 

cause it makes it is difficult to detennine which damage causes 

the nut to blacken or shrivel. 

A tree and ground grab sample were taken for the "Stuart" 

cultivar before the initial harvest. The tree grab sample had ca. 
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5% damage in 1978 and 1979. MJst of the damaged pecans had shrivelled 

kernels and the presence of weevil was evident. The ground grab shwoed 

a variety of damage types and had ca. 35% damage. 

Based upon this study it appears that management of pecans for 

nut production is in its infancy. Many problems and questions need 

answering before maximtnn productivity is reached, such as, what 

causes the black and shrivelled kernels, how can Jrechanical damage 

to the nuts be prevented, what would be the effect on the tree of 

''perfect" pest management with the increased yield, how can you 

detennine and what is the maximum yield a tree can support from 

year to year? These and other questions can be answered best with 

future studies including integration of researchers in the fields 

of: Horticulture, Plant Pathology, Entomology, Agricultural Engineer

ing, Agricultural Economics, Statistics and Soils. MJst if not all 

of the pecan growers in Oklahoma will have 50% of their crop damaged 

or lost from July on through the season prior to selling the nuts. 

This loss appears exorbitant and \l.·asteful and can be reduced. 
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APPENDIX A 

NUTS PROCESSED BY A CLEANING MAQUNE 

WI1H VARIOOS TYPES OF DAMAGE 

DATA FOR 1976 "SQUIRREL" 

UJLTIVAR 
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19 76 "SQUIRREL" APPENDIX A CODE 

YR= Year 
SQ = Squirrel Cultivar . 
SOURCES = Separation of nuts on the cleaning machine 
BELT = Sample selected from the sack 
BLOW = Nuts subjected to air flow 
CONV = Hand removal of rejected nuts 
COVER = Amount of shuck 

N = No shuck 
P = Partial shuck 
C = Complete Shl.ICk 

MATURI1Y = Nut size 
M = Large 
I = Medium 
Y = Small 

COLLECT = Total nuts 
GOOD PROJ = Good nuts 
WVLC PROJ = Nuts punctured by the pecan weevil 
HOLS PROJ = Larva exit holes 
GRUB PROJ = Presence of Larva 
S1NK PROJ = Nuts punctured by the stinkbug 
SHKW PROJ = Nuts. damaged by shuck\\Orm 
SHRI PROJ = Nuts with shrivelled kernels 
BLAK PROJ = Nuts with black kernels 
DISE PROJ = Diseased nuts · 
ANIMR POJ = .Animal damage 
MEOIR POJ = Mechanical damage 
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APPENDIX B 

NtrfS PRCX:E~SEO BY A CLEANING MAO-IlNE 

WI1H VARIOUS 1YPES OF DAMAGE 

DATA FOR 1976 "TEXAS 60" 

CULTIVAR 
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1976. ''TEXAS 60" APPENDIX B C.ODE 

YR= Year 
TX = Texas 60 Cultivar 
SOURCES = Separation of nuts on the cleaning machine 
BELT = Sample selected from the sack 
BLCM = Nuts subjected to air flow 
CONV = Hand removal of rejected nuts 
COVER = .Am0tmt of shuck 

N = No shuck 
P = Partial shuck 
C = Complete shuck 

:MA.TIJRI1Y = Nut size 
M = Large 
I = Meditnn 
y = Small 

COLLECT = Total nuts 
GOOD PROJ = Good nuts 
WVLC PROJ = Nuts punctured by the pecan weevi 1 
HOLS PROJ = larva exit holes 
GRUB PROJ = Presence of larva 
S1NK PROJ = Nuts punctured by the stinkbug 
SHKW PROJ = Nuts damaged by shuckworm 
SHRI PROJ = Nuts with shrivelled kernels 
BLAK PROJ = Nuts with black kernels 
DI SE PROJ = Diseased nuts 
.ANIMR POJ = Animal damage 
MEQ-IR POJ = Mechanical damage 
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BLO>I r. .,, 55 2 5 lS 8 ) ') 17 lb 0 0 0 
B Lew '" I 3 1 c D 0 c 0 0 l 0 c 2 
BL ':'W '·I M 141 55 0 3 0 0 0 0 1 0 c 82 
f\L0'1 'J v 1 0 c 0 0 '.) J 1 0 0 0 1 
ELJW p 

" 9 1 1 0 1 1 0 0 7 0 0 4 
('"JV c I 100 35 0 l 0 0 3 59 0 1 
cow c 'I 240 7 c 71 29 14 n 69 105 10 0 7 
c ~'JV r: v 153 0 J ') 0 ') 0 151 :) (' H 
C..,'N 'I I 245 155 0 0 0 0 0 41 8 0 8 41 
CNV "' 

,. 1350 54 0 0 0 14 0 0 27 0 122 1134 
fQ'V 'j 'y 22 5 127 0 n 0 0 0 28 42 0 14 14-
CfN F I c; 0 0 ') 0 0 0 0 9 0 0 2 
cn'lv p ,.. 583 37 111 58 80 ') I) 53 313 0 5 ~5 

CONV p y 69 ·O 0 ~ " ') c '.) 58 0 (' 58 
SACT "I M 17802 14991 0 0 0 0 0 0 0 0 0 1874 

DL HS=GR"'V V'K=76 VARIETV=TX TKoE=7 

SGURC ES C CV~R 'IA TURI TY CCLLECT GOrDPRf J WV LC PR CJ HJ LS P~ CJ GRUBPRJJ STNKPRGJ SH< W PR 1J SHRIPUJ BLAKPkOJ 0 l SE PROJ ANlf'PkOJ MECH PR CJ 

BELT N M 46 2 451 2 c 2 6 0 0 2 0 c 2 
c "'JV r. I S5 l 0 c I) 0 0 0 64 0 0 J 
CO'llV ( " 2r.c 9 0 0 0 0 ,') 0 187 4 0 0 
C"NV c y 19 0 0 c 0 ,, 'J 0 19 0 c 0 
C1NV 'I I 1 8 2 1 0 0 0 0 0 3 a l.:i 0 
CC!'N N M 520 7 4 c 1 I) 0 0 18 4 344 143 
C:JtN 'II y 1 0 (l ') 0 0 0 0 0 l 0 0 
CJW f' I 18 0 3 0 J 0 () '.:' 13 0 2 0 
CJ:W p .., 1 <; 5 0 £ J 0 0 0 14 0 0 (! 

r :w p v 1 I) 0 c c 0 '.) 0 1 0 0 0 
S 4CT " ~ lt684 16283 57 c 57 229 J !" 57 0 c 57 



PLOTS=c;RCV 

SC'.'RCES r c~o F IA Ai'.IR IT y CCLLECT G'lf'Or>RCJ WVLC!>R::J HCLSPR':J 

l.\=LT " M 251 243 0 (I 

BLrw r: 1 5 0 0 0 
flL •j\j c " 2 0 0 c 
:nci; c y 0 0 0 0 
RLC!W ·'I M 17 1 2 '.J 
BL OW P, 14 4 Q c. 0 
CJNV c I 85 0 0 0 
C'1''N c M 71 0 0 2t 
CONV c y 54 0 c '.J 
C~'·N I 36 19 0 0 
C'11\JV ., M 115 4 0 2 
c" "lV p 7 0 c 0 
C JllJV p M 32 5 !) 3 
CCNV p y 5 0 0 J 
SACT ~ M 7052 683 2 c 0 

PL JTS=GR:JV 

SOlJRC ES C Cl/ER ~A TURI TY CCLLECT GCCUPRCJ WVLCPRCJ HCLSPRCJ 

BELT "i .., 300 26B c 0 
BL'.lW c I 79 J '.l 
ELOW c '4 271 0 5 3 
BLIJW c y 21 0 0 0 
BL'1W Ill I 2 J 0 ~ 

!!LOW Ill M 165 95 3 0 
BLOW D I 4 0 0 0 
BL 111 p 

·"' 
l 09 1 3 

cc~.v c I 59 0 a 0 
C"lllV c M 224 1 (, 67 29 
cr;w c y 13 c a I) 

C•J'liV -~--·' I 5 l 0 0 
c l"N ~ M 437 45 4 4 
CONV p I 6 '.l 0 I) 

c Jl\IV D ... 39 10 ·6 3 
C l~!V y 2 0 0 
SACT '~ I~ E343 7465 c '.l 

Y R=7!> v AR IETY=TX TRE::=S 

c;R,1 BPRJJ ST~KPl([J SHK llPR lJ SnR I PR J J 

0 8 0 0 
0 0 c 0 
'.J ') :i 0 
0 0 0 0 
1 0 0 0 
0 0 0 '.) 

3 0 0 0 
33 3 0 19 

0 0 '.l 0 
76 I) 0 '.) 

7 0 0 11 
0 0 0 l 
7 I) c 5 
'.l ,, 0 l 
0 22 c 0 ::J 

YR=7!> VAR IE TV =TX TREE =9 

GRJ 8PR OJ ST r\KPRCJ SH<WPRJJ S>HIPDJ 

0 0 Q ., 
0 0 0 4 
0 '.l ~ 19 
Q 0 0 0 
0 0 0 0 
0 3 0 11 
0 '.l {"I 0 
z l '.l 6 
0 0 0 0 

27 11 0 56 
G 0 0 J 
0 0 0 0 
4 4 0 4 
0 I) J 2 
j 4 0 9 
0 0 0 a 
0 0 0 0 

SLAKPFCJ DISEPROJ 

0 0 
5 0 
0 0 
0 0 
4 0 
3 c 
9 l 
9 0 

54 0 
38 0 

0 0 
b 0 

15 0 
4 0 
0 c 

B LAKPR OJ QISEPROJ 

0 0 
75 Q 

244 0 
21 0 

2 c 
l3 0 

4 0 
97 0 
59 0 
49 0 
13 c 

0 0 
25 0 

0 
6 0 
2 c 
0 0 

ANIMPR'JJ 

0 
0 
0 
0 
2 
l 
0 
c 
0 

133 
B 
0 
l 
0 
(1 

AN! MPROJ 

c 
0 
c 
c 
C· 
B 
0 

" 0 
0 
c 
2 

82 
0 
c 
0 
0 

MECHPR~J 

0 
2 
2 
0 

13 
2 
0 
3 
0 

114 
90 

0 
1 
0 
0 

MECHPRCJ 

28 
l 3 
16 

0 
0 

41 
2 

26 
12 

0 
4 
2 

~96 

5 
4 
1 

1'10 

U"l 
N 



PLOTS=:;FVV YR=76 VARI ETY=TX TREE=l" 

SC" 0.r:E5 r. ':'l/'.:R '·•AT.I~. I TY crLLi::CT 'JC1:PR'JJ wVLCPRCJ H 1LSPR'.';J G"J oPR 'J ST\KP~CJ SHK ~-PR"' J SHRIPR1J G LAK PRCJ DISEPR1J ANI MPROJ "lECHPROJ 

FLT M 105 103 c 0 0 c 0 l 0 0 0 2 
fll':w 1 ')I) ) 0 0 0 0 0 0 11>0 0 0 ) 

BL·':J c .,, 250 ) 0 l: 0 0 '.) 1~5 63 0 0 125 
llL'.J" c y 75 0 0 0 0 0 0 50 25 25 0 0 
lll"lW ~ I 25 -0 0 ') 0 0 0 25 0 0 0 ·O 
l!LO>I "l Ill 600 600 0 c 0 ') ') 0 0 0 0 0 
BLOW F I 75 0 25 0 0 0 0 0 50 0 0 24 
Ill '.JW p ... 25 0 0 '.) 0 0 0 0 25 0 0 25 
CONV c I 20 l 0 " 0 0 0 4 15 0 0 3 
c 'J"lV ( ... 1') 4 8 32 10 (' 0 ?2 9 0 0 0 
c '.''JV c y 24 0 0 0 0 0 '.) 0 24 0 c 3 
cam l\i I 15 13 0 0 0 c 0 2 0 0 0 0 
c:rw 'j ,... 441 13 0 '.) 0 0 0 0 !t () 0 ~28 

CGNV p ... ll 3 2 0 2 0. 0 2 4 0 l 1 
SACT "l .. 7820 7664 0 I) 0 0 c 73 ~ '.) .] 156 



APPENDIX C 

NlITS PROCESSED BY A CLEANING MAOUNE 

WITH VARIOOS 1YPES OF DAMAGE 

DATA FOR 1978 "TEXAS 60" 

aJLTIVAR 
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1978 "TEXAS 60" APPENDIX C CDDE 

YR= Year 
TX = Texas 60 Cultivar 
SOUR03S = Separation of nuts on the cleaning machine 
BELT = Sample selected from the sack 
BLCM = Nuts subjected to air flow 
CCNV = Hand rennval of rejected nuts 
CDVER = .Anm.mt of shuck 

N = No shuck 
P = Partial shuck 
C = Complete shuck 

MATIJRI1Y = Nut size 
M = Large 
I = Medium 
Y = Small 

COLLECT = Total nuts 
G<XlD PROJ = Good nuts 
WVLC PROJ = Nuts punctured by the pecan weevil 
HOLS PROJ = Larva exit holes 
GRUB PROJ = Presence of larva 
S1NK J>RQJ = Nuts pmctured by the stinkbug 
SHKW PRQJ = Nuts damaged by shuckworm 
SHRI PROJ = Nuts with shrivelled kernels 
BLAK PRQJ = Nuts with black kernels 
DISE PROJ = Diseased nuts 
ANIMR POJ = Animal . damage 
.MEQ-IR. POJ = Mechanical damage 

55 



PL lTS=SRQV Yf'=78 VAF-IETY=TX TR!:: E =l 

S l'IQ C ES (' t'"":,.f?._ p ".AT'.l~l'Y CCLL ECT GC'QDPi<.CJ l<VLC PR( J H JLSPRCJ Gi'-JBPRCJ S'NKPRCJ SH< ';PR J J SH<IPUJ 8 LAKPR CJ ill SE PRCJ AN! '1PROJ MECH PR 'JJ 

RELT "; M 278 2 72 3 c 0 3 : 0 0 0 :> 0 
!llf'w c l 188 7 0 0 B 0 0 7 135 25 4 28 
eL 1w ( M 124 7 1 l . 5 3q 59 10 0 6 ' . 
RL-'W ( y 35 '.) 0 c J 0 9 22 4 0 2 
BL Ow 'II l 23 7 0 0 0 0 0 14 0 0 1 4 
B Le.I ~ M 417 268 6 6 0 6 6 36 6 0 J 69 
BLOW p I 14 0 0 0 0 0 0 3 9 2 3 l 
BLC'A I' M 28 2 0 0 (I l 0 ~ 13 5 l 5 
SL 'ell " y 2 0 0 c 0 0 0 0 2 ~ 0 0 
$.\CT ·~ M 24531 2 404 'l 245 0 f) 245 0 '.) 0 a 0 0 

oL JT S= GROV 'f R=79 I AR IETY=T X TR:::= 2 

SOU RC ES CCV ER MATIJF.ITY COLLECT G80DPROJ wVLCPR'lJ H'J L SPR '.lJ GR>JBPROJ ST NI< PR CJ SHK~ PR'JJ SHRIPRlJ eLAKPR<:J C IS EPR1J A:H"IPP'JJ MEr. HPR IJJ 

B!'LT \I M lt4 149 lO 0 0 J 0 '.) 0 0 (' 5 
BLr"\ii ( I 168 2 2 0 0 0 0 51 1J5 1) 3 10 
'lLN c M ll 6 7 0 '.) 0 0 0 26 83 0 l 2 
eLCW c y 42 2 0 0 0 0 0 a 32 l 0 0 
BL Jw ·~ I 39 24 I) ·J 0 2 c 8 l 0 c 7 
RUJ.I "' M 230 163 7 J 0 1 0 2 5 0 12 44 
eLO:w 'I! y 3 3 0 0 0 c 0 0 0 ·~ c 0 
RL'lW I' I 14 l 0 0 0 0 0 l 13 0 c l 
BU!'.ol p "' '. 4E 6 c l f) 1 15 29 0 0 6 
!ll!!ll 1' y 3 0 0 0 (' 0 0 0 3 c c 0 
C1"JV c I 253 15 8 J J 0 5 61 170 3 3 10 
C'JW c M 94t 255 38 9 0 19 38 246 359 9 c, 0 
(""JV c y 19 0 0 ~ 0 0 0 5 l't 1 c l 
C'1NV 'I I 32 B 272 0 ~ Q D 0 7 13 3 7 30 
C'J~V \ '~ 1269 47J 25 25 0 c 13 0 0 0 51 71 l 
c·w I> 29 9 2 2 c 0 0 3 14 0 l 3 
CONV p "' 211 92 13 I) 0 2 19 44 46 2 8 6 
C-"JV p y 0 0 0 0 0 0 0 ) 0 ) c 0 
SACT ... v. 14 515 l 3195 880 0 '.) 0 0 0 J c 440 



PUTS= GRC:V YR=78 VAR IETY=TX TREE=3 

SC :<(ES crv '"' 'H.HIF ITV CCllECT GGOUPR'lJ ~. VLCPR 'J J H-.,L 5nR'JJ '.;RLJBPF '.:J SHKPRU S HK,, PRJJ ) HR I PF. '!J PL h!< PP.JJ CISEPRJJ A'llMPfi.OJ "l!::lPROJ 

A"'L T 
,, ., 160 157 2 c 0 0 0 2 0 0 0 0 

BLO,j r. I 1f:. 2 c 0 0 0 1 29 45 0 l 4 
qL~W c .., 143 1 0 1 0 0 1 2'> 113 1 3 10 
l'>L Ji; c y 1 8 0 'J 0 0 0 0 11 7 0 0 0 
8L0" 'I I 18 2 0 c 0 (I 'J 14 0 0 1 4 
'lLCW 'I M 393 238 " c 0 8 Q. 23 4 0 0 70 
Bll''W "J y 4 () 0 0 0 0 0 2 2 0 0 2 
BLOW p I 3 () 0 c 0 0 0 2 1 0 0 0 
flL•JW p .., 35 ) 0 (' 4 0 0 18 14 0 1 3 
eLC\of p v c '.) '.) c (' 0 [l 0 (I I) 0 0 
C:CllV c I 127 4 c 0 0 1 5S .58 1 3 1 
cn"lv c ., 412 58 0 0 0 () 0 82 255 12 0 8 
C:W c y 11 l 0 0 0 0 " 4 7 0 0 1 
cc~v 'I I 57 35 1 c 0 I) 14 5 0 2 5 
c J'N ·~ ,, ZOf:. 80 0 0 0 0 0 18 2 0 2 1 OB 
cc~v.- I\ y 4 4 0 c 0 c 0 0 0 0 0 0 
c-::w I> I 4 0 0 0 0 0 0 2 2 0 0 0 
CGNV p .., 113 29 ·a 0 0 0 6 31 43 2 3 12 
SACT 'I M 14940 14641 149 c 0 0 0 149 0 J 0 0 

PL ·JTS=GFCV Y~=78 I/ AR IE TY=TX TRi:E=4 

SCIJ~CES CCI/ER ·~,~TUR IT Y CCLLECT G'1\19PR CJ "VLC PRC J H1LSPRCJ GKUBPR'JJ STNKPROJ SHKWPR'JJ SHRIPRQJ BL AKPFCJ CISEPROJ ANIMPROJ MECH PR OJ 

BELT " M 3f:. 2 340 7 c c c 0 4 0 0 0 11 
BLCW c I 154 :l 0 0 0 c 2 51 102 2 l:l 
!!LOW c .., 116 8 c 0 0 a l 27 BI 0 3 2 
PL!"W c y 30 0 0 c 0 0 0 15 l:; 0 0 2 
BLOW ·~ I 4 l 0 0 0 0 c 3 0 0 0 c 
eLO\<I "' M 334 292 0 c 0 r) 0 0 0 0 0 42 
BLiJW D I 8 a 0 c 0 (). 0 3 5 0 0 0 
BL "lW p .., 48 3 () 1 8 0 2 l l" 33 0 0 9 
BLOW p y 2 0 () 0 0 0 0 1 1 0 0 0 
C~H·JV c I 10 8 4 ') c 0 a 0 ~5 48 l 0 4 
CGllN c M 696 1 74 ') 0 0 0 27 174 335 0 0 13 
C'l\V c y 2 0 0 a 0 a a Cl 2 0 0 c 
c l'lV 'J I 60 37 0 t; 0 0 0 11 4 0 q 

CGNV 'l 14 284 109 4 0 (' 4 0 25 27 0 4 116 
c~;v 'J y 2 0 0 c c 0 0 0 2 0 a 0 
C 1 'N () l 14 3 0 0 c 0 0 4 7 c c 5. 
CJll,'V M 206 6S 0 0 2 0 8 58 68 4 2 21 
c-1•1v f> y . l 0 0 0 0 0 0 0 l 0 0 0 
SACT 'J M lt-637 1'5t;39 333 c 0 a 0 l bb 0 0 0 499 

U1 
-..J 



PLGTS= G ROV Yh=79 V AP loTY=TX 
'""" =5 

SC·JHES ccv=R ~ATIJRITY C'Jll ~CT G'"lf'Cf'RCJ WVL CPROJ HJ LSf'RrJJ GRUB PR OJ STNKPR OJ SHK wPRJJ SHRIPR1J 'HAKPRCJ DIS EPP.'.JJ ANIMPRnJ MECHPP.OJ 

~cLT ·~ ... 256 236 3 c 0 3 (' 15 0 0 0 0 
BLQ<.j c I 2 30 B 0 0 () 0 2 93 116 2 0 0 
Bl""i r M 17 5 ·O 0 () q 0 6 4 2 0 1 ~ 

eLr1N ( y 33 0 0 c 0 0 0 7 26 0 0 1 
f\L[W ".: I 215 125 17 c () 2 0 9 2 4 4 62 
ELO,/ .... 'I 9 2 c c 0 1 0 0 0 1 0 6 
BL"'il ~ y 6 1 2 0 0 c 0 1 0 D 0 2 
BL"W p I 40 4 1 0 () l o· a !. 17 3 l. 
BLC:W .P 

"' 6 D (' 0 0 0 l D 4 0 0 
el JW p y 10 D 1 c 0 0 C; 3 3 3 1 3 
C l'JV c I 205 33 8 0 D 2 0 68 68 29 0 0 
crw c "' 96 27 0 c 0 4 0 27 12 27 0 0 
c J'N c y 27 l 0 c () 0 c 7 9 10 0 3 
((W 'I I 323 74 6 0 c 0 ') 3 i3 0 6 233 
cr~;v ·~ ... 28 10 2 c 0 1 0 5 2 4 2 3 
C )'IV p I 85 40 2 c 0 1 0 16 40 1 1 5 
CONV p '4 21 11 l c 0 0 0 5 5 0 0 0 
CCllV p y 4 l 0 0 0 () 0 2 1 D 0 D 
SACT ·~ "' · 1763 1640 1 8 0 0 18 0 107 0 0 0 0 

PL lTS=GP.~v YR= 7tl V AP. IE TY=TX TR:O: =6 

SCURCES CCV~f< MATUF-ITY CJLLECT GC:CDPRCJ i<VLCPR lJ HIJLSPROJ SF.UBPFCJ SHKPPCJ SHK..,PROj SHRIP!<lJ fllAK PR.OJ CISEPR'.JJ ANIMPROJ ME:rlPRQJ 

6<:LT N ., 209 2()5 0 0 0 0 u 4 0 0 0 '.) 

?.LO" c I 156 2 0 () 0 ·1 0 2'I Ll8 6 2 6 
'll':'W c "' 122 11 1 I) 0 0 0 31 11 7 c 1 
BL':1W c y 60 0 0 ~ 0 0 0 21 38 5 0 
BLOW "f I lE 2 l 0 0 0 0 13 0 0 2 
BL'lW N M 698 524 0 14 IJ ~ 0 42 3 0 7 l 05 
!!LOW p I 24 1 0 0 0 0 0 5 '18 :; ~ 12 
llLCW p " 73 5 0 ~ 0 I) 4 22 .3 7 4 3 18 
c·1•N c I 65 5 0 c 0 0 1 2'.J 34 6 c 3 
C 'NV c M 247 59 2 5 0 0 22 86 64 12 0 5 
C:JNV "' I 26 11 0 n 0 0 0 10 2 2 0 5 
CINV 'lj .., 4020 201 0 80 4~ 0 4:J 0 41 0 41) 40 1 '189 
c-w '\ y 2 0 0 0 c 0 0 0 0 C' l 
c-•;v 0 I 15 2 n ,., 0 0 0 5 9 0 (' l 
er •rv 0 " 25f Bl 8 5 0 0 lC 81 53 9 26 3 
c-'N p v 1 0 0 0 0 0 0 0 1 '.) 0 0 
s~c T " ~ 16213 15889 0 0 0 0 324 0 D () 0 

U"l 
00 



?L 1TS=GR1V YR= 78 Vl'IR!ETY=TX TR'.:=.= 7 

SC'IRCES criv "" ··•A TUI' IT Y r ·-LL::: CT ;;""DPR".J \.. VLC PRCJ H 1LSPRCJ '>• JB?RCJ ST~KPF.CJ Sl-'K•.PfUJ S HF- l DR'JJ !'!LAKPRlJ C!SEPR'1J ANIMPROJ M ECHPR DJ 

B::LT -~ "' 116 101 l '.) 0 0 0 0 0 0 14 
BL[IW c 15 2 0 (.' 0 l .4 6 l l 0 

RLr:.i c . .... 19 0 0 ~ 0 ,., 0 8 9 2 (\ 0 

BL·'.1w r y 11 0 0 ~ 0 0 0 ) 11 0 {) 0 ,_ 
BLrw ~ l ? 2 0 0 0 c 0 0 0 0 l 0 

f\LOW •• .. 41 2'} l 0 0 I) 0 2 0 ·O o· 11 

Ill OW 'l y l 1 0 0 0 0 0 0 0 0 0 0 

Bl "W p I 7 0 a a 0 0 0 0 1 0 4 0 

BLJW p "' 9 1 0 C' 0 0 1 3 3 l l 2 

eLCll ? y e 0 0 J a ,, j 0 8 l 2 1 
c::;rw ( I 321 33 1 0 0 c I) 69 205 1 0 3 

CJ'N c "' 387 67 0 4 0 8 150 150 4 4 4 

cnNv c y 36 0 c 0 0 0 0 15 21 0 0 l 
C1'N "l I 12 0 2 0 1 I) 1 l 0 c 3 

C'!W 'I .. 795 184 8 52 0 0 '.) 17 8 0 33 536 

c~r..v ~ y 2 0 0 I) 0 0 0 0 l 0 1 0 

er NV p I 16 l 0 (I 0 0 0 3 9 l 2 1) 

CONV p 
"' 28 7 60 15 3 0 0 9 96 93 3 6 24 

CCNV p '( 4 0 0 0 0 0 0 a ~ I) G I) 

S~CT 'I "I 1595 B 13883 l~ 0 D 0 0 0 11:0 0 0 0 1H5 

>L HS=GRJV "YR= 76 VAR I ETY=TX TREE=8 

S OJRCE5 r.(}'J ::;R '4ATURITY CGLLEC T GOOD PR CJ WVLC PROJ WJLS:>ROJ GRUB PR 'OJ ST~KPRfJ SHKlolPR'JJ ; 1-!R I PRCJ BL AK PF.OJ Ll!SEPRlJ A'll.,PR1J ME>tPR OJ 

BC:LT ·~ .. 137 133 0 c 0 0 0 l 0 '') .j 3 

BLCW r 24 2 0 0 0 0 " 5 23 c 0 0 .• 
PLCW c y 8 0 0 c 0 0 " 1 7 'l I) I) 

BL 1W '·J I 1 0 0 0 0 I) a 0 0 0 0 

eLOW \ ., !Oh 72 2 c 0 c 0 2 3 0 2 27 

~l"W p ., 16 1 0 c 0 0 1 3 3 0 1 

C'W <: I 41 2 0 0 ·O '.l ~ 12 25 2 0 l 

CCIW ( ~ 298 54 3 0 6 9 !.13 63 3q 0 24 

C'.'W r. y 6 ) 0 (' 0 0 '.) 1 4 l 0 0 

cr:w '! I A 6 c c 0 " ~ 2 0 I) 0 0 

C!W '; '1 173 17 3 c 0 0 0 2 ? '.) 0 149 

c-.. :v \ y 1 .1 0 0 0 0 0 ) 0 0 " 0 

C':W p I 5 0 c 0 c 0 0 4 1 0 (.) 2 

c.crw p .., 59 19 (' I) 0 0 0 ?8 11 l c 
SAC' ~ .. 5518 5354 I) 0 0 0 J 55 0 J !) 109 

IJ1 

"° 



Pl lTS= GR'.JV f 1<=7~ I AR IHY=T X TKEE=9 ---------------------------------------------
SCJ;<CES crv ::o ·.• ,\f•! F- IT y CCLL ECT Gn" DPR CJ WVL CP1l.\:JJ HJ L sr~ lJ ·~RJBPPCJ SHKPRCJ SHKl\FR ~J SHR!Pi<JJ eLAi<PP.rJ [JSEPRCJ ANIMPROJ '4ECHPR OJ 

!.l:OLT "l " 103 l Ol 0 ~ 0 0 ') 1 0 c 0 2 
BL 'Jo-I c I 31 f) 0 !J 0 0 0 8 21 2 0 0 
'Jl'JW r; !.~ S2 'I 2 '] (. 2 ·6 26 15 2 0 0 
BLOW c y 6 ') r, 0 c 0 '.) 4 2 0 0 l 
BLOW "l I 4 2 0 0 0 0 0 1 l 0 0 0 
Blnl.l '\I .., 99 83 0 2 0 0 0 0 2 0 0 12 
Bl OW p I 2 0 () ') 0 0 0 l l ·o 0 l 
Rlnw r ,. 1 l l I) 0 I) I) 3 2 0 0 0 
C·l\N c 33 2 0 ~ 0 I) 0 l'l 21 0 0 0 
('1 ~'V c '4 217 n 2 4: 0 c 7 72 24 2 2 1 
c: "lV c y 6 '.) 0 0 0 ,, 0 2 4 0 0 0 
CON1/ "l I 8 7 0 0 ·a ') ') 1 0 0 0 0 
CC"lV "l M 444 44 4 4 0 0 n Q 0 0 I) 391 
c ".'N 'l y l 0 c 0 0 J 0 0 c 0 
C'JNV p I 1 1 c 0 (I 0 0 J 0 0 0 0 
C'.J~l'/ 0 M 43 12 4 3 0 1 3 14 !> 3 1 2 
SACT 'I " 6790 6t54 0 c J 0 0 J 0 0 0 136 

Pl::JTS=GPQV YR=78 VAR.I ETY=TX TREE~lO 

SCUFCES CCV ER 'IATURITY COLLECT GD::JDPRCJ WVLCPROJ H'Jl SPR JJ GRUB PR '.JJ STr\KPRCJ SHKl\PRJJ SHRIPRCJ eLAKPPCJ r IS EPROJ ANIMPRIJJ MECHPROJ 

B~LT 'l M l 43 13 7 0 0 c 0 0 l 0 0 0 3 
Bl 1.'W · c I 23 0 0 0 0 a 0 8 15 0 0 0 
BLOW c M 25 l 0 0 0 I) 1 8 15 0 0 J 
BLDrl c ·y 11 0 0 0 0 0 0 1 10 0 0 
Ill 'JW 'I M 350 <.29 1 c 0 0 0 13 13 IJ 37 54 
BLCW " I l f) 0 0 0 0 0 0 l 0 0 l 
eLOW f> .., 0 c c 0 0 (I l 4 0 l 3 
C'.Jr>N c I 51 6 c c 0 r 0 9 21+ 11 2 4 
CJNV c " 25 f; 49 13 0 0 0 1.3 l 02 46 33 c 8 
C'""''V c y 4 c 0 0 0 0 0 l 3 0 0 0 
c .- ~v N I 11 7 '.l 0 0 n c 3 0 l 0 0 
C1W 'I ~ 1039 2!11 31 0 0 I) 0 0 :l a 0 73 8 

c '~v y l 1 0 c 0 0 0 0 Q 0 c 0 
c:Nv ') I 5 l !) 0 0 0 0 4 c 0 0 J 
CGNV p .., 53 17 l 1 c 1 7 18 5 3 0 7 
S~CT ~ "' 11459 1100 L 0 c 0 0 c 115 J 0 (1 229 

0\ 
0 



APPENDIX D 

NlITS PROCESSED BY A CLEANii\C MAGIINE 

WITI-1 VARIOUS 'IYPES OF DAMAGE 

DATA FOR 1978 "STIJART'' 

CUL TIVAR 
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1978 "STIJART" APPENDIX D CODE 

YR.;. Year 
ST = Stuart Cultivar 
SOURCES = Separation of nuts on the cleaning rrnchine 
BELT = Sample selected from the sack 
BI.il\1 = Nuts subjected to air flow 
CONV = Hand removal of rejected nuts 
COVER = Aloourit of shuck 

N = No shuck 
P = Partial shuck 
C = Complete shuck 

MATIJRITY = Nut size 
M = Large 
I = Medium 
Y = · Small 

COLLECf = Total nuts 
GOJD PROJ = Good nuts 
WVLC PROJ = Nuts pmctured by the pecan weevil 
HOLS PROJ = Larva exit holes 
GRUB PROJ = Presence of larva 
S1NK PROJ = Nuts pllllctured by the stinkbug 
SHKW PROJ = Nuts damaged by shuckwonn 
SHRI PROJ = Nuts with shrivelled keniels 
BLAK PROJ = Nuts with black keniels 
DISE PROJ = Diseased nuts 
ANIMR POJ = Animal damage 
MEGIR POJ = ~chanical damage . 

62 



Pl lTS=M&n YR=78 VARIETY= ST TREE=l 

SCURCES CCV ER. MATURITY CCLLECT GQOCPRGJ WVLCPRCJ H1LSPROJ Gl<.UBPF.JJ STNKPRCJ SHK'oP~OJ S'iRIPRQJ BLAKPRCJ DlSEPROJ A>j!MPR'JJ MECHPR.a.J 

BFLT !'l " 175 171 2 c 0 a 0 2 0 I'! 0 c 
3L'J)I c I 25 0 0 a 0 0 0 7 17 l 0 4 
RLOW c M 45 . 10 4 .3 l 0 2 15 12 0 0 0 
ELCJ.I ( y 50 0 0 0 0 D :J 3 46 1 0 0 
BlC\i " 82 73 0 0 l 0 0 3 l :l 3 
fll J,j p I ·3 0 0 () (' 0 c 0 3 0 0 1 
BLCI< p M 14 3 0 0 0 0 1 8 0 0 0 
C.ONV c I 103 4 0 0 0 l 35 63 0 1 8 
cnNv c M 663 107 13 201 0 0 20 208 121 7 0 13 
COllV c y 36 0 0 D 0 0 0 15 21 0 0 0 
CON 'j M 16Cl 550 0 16 0 16. c 32 97 0 0 90~ 

CDNV p I 6 l l 0 0 0 0 4 l 0 0 l 
c':~r..v p M 181 84 7 9 0 2 5 46 20 4 0 18 
CCNV p v 3 0 0 0 () 0 0 0 3 0 0 2 
GGRA ( M 14 6 3 0 0 0 3 2 1 l 0 0 
GGRA ~ M 83 76 0 0 0 0 c 6 (' l 0 0 
HRA p M 5 3 0 ~ 0 0 2 0 0 0 0 0 
S~CT Iii M 8369 El98 85 0 0 0 0 85 0 0 0 0 
TGRA c M 2 0 0 0 0 0 0 2 :J 0 0 0 
TGRA N. M % 93 0 0 0 0 0 3 0 0 0 0 
TGRA F M 1 0 0 0 l c 0 0 0 0 0 0 

PLJTS=M~M YR=78 VARJETY=ST TREE'=2 

SC'Jl<CES CCV ER MATURITY .CCLLECT GQODPRCJ WV LC PRC J HCLSPRCJ GRv8PRCJ STl'\K PRGJ Sl1KWPUJ SHR IPR.JJ 13 LAK PRCJ DISEPR'JJ A'HMP~'JJ MECHPROJ 

B!:LT ,.. M 23~ 232 c 0 0 0 0 2 0 0 0 0 

BLOW c I 11 D 'l 0 0 0 0 2 8 l 0 2 
BL™ c M 34 l 0 0 0 l 17 14 0 0 1 
BLG., c y 15 0 0 0 0 0 0 2 13 0 0 0 
eLOOI ·~ M 74 65 0 0 0 0 0 0 '.) 0 l 8 
BLOOI N y l 1 0 .o 0 0 0 0 0 0 0 0 
BLOW p I 2 0 () 0 0 0 a l l 0 0 0 
BLOW p M 12 z 0 0 0 0 0 4 6 0 c 2 
C<:llV c I 13 5 11 l 0 1 0 l 46 76 1 c 13 

CJNI/ c M 4"6 50 5 54 0 5 45 248 99 5 0 5 

cn.v c y 28 0 0 0 0 0 '.) 11 17 0 (' 4 

CUN r,. l 6 4 0 D 0 0 0 l l 0 c () 

CGl\IV ·~· M 252 150 0 () 0 ') 0 7 2 2 lC l ~ 7 

CCW N y 2 0 c ') 0 c 0 0 2 0 0 0 

CJW p I 9- l 0 0 0 0 0 4 4 0 ( l 
C'J'JV p M 257 98 3 E J 0 8 84 59 0 3 a 
GGRA c M 13 '> 0 () 0 0 0 5 0 0 0 

GGRA " I l l 0 0 0 0 0 0 0 0 c 0 

(G'<A N 'I 81 75 0 ') 0 ') 0 3 2 0 c l 

GGRA F M 5 4 0 0 0 0 0 1 0 0 c 0 

S.l.CT N M lOC54 9954 r; Q 0 0 0 ~ 00 C' 0 C: ') 

TGRA c M 2 0 0 () 0 0 Cl l 1 0 0 0 

°' TGRA " M 97 94 c 0 0 0 0 2 1 0 c 0 CJ-I 
TGRA p M l 0 0 c 0 0 0 l 0 0 0 0 
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PL JTS•~t ~ YR=78 VARI ETY=ST TqE'::=5 

SCURCES COVER MA Tl!f< ITV CCLL:cr GQ()OPRCJ WVLCPHJ HOLSPRCJ GRJBPROJ saK PRGJ SH\ WPR J J SH~ !Pi< lJ BLAKPR~J DIS EPk'lJ ANl~PROJ lilECHPRClJ 

ELT M 20f 20C 0 0 0 0 0 c 
BL'JW ~ 53 d 1 4 J 0 2 21 l7 
RLCW '·j I 2 0 () 0 0 1 IJ. 0 0 0 
til(W ~ M 140 121 1 3 0 c b 1 1 ' ' ~ 
Bl1W ~ v 1 0 'l 0 J 0 0 0 0 J 0 
8Lf\.' p I c 0 () 0 0 0 J ) 0 0 0 
PL'.Jw p " 14 2 0 0 0 2 6 3 2 0 1 1 
CJNV c I 141 20 0 0 0 0 3 39 90 0 1 b 
cc~v c M 730 271 44 11'1 29 0 22 277 102 58 7 7 
C~NV c y '>5 () a 0 0 0 0 3~ 15 0 0 10 
CCIW .. I 137 llO 0 !) 1 0 7 c 3 0 ll 
CCNV " M '>76 105 24 D 0 0 10 0 0 0 0 324 
CJ~V p I 11 2 0 ~ J 0 0 5 4 0 1 
cnv F " .18 5 79 9 .3! 0 2 14 :;4 18 7 0 23 
GGllA c M 22 4 1 'l 0 0 3 13 0 0 
GGllA .. M 67 &2 0 0 0 0 1 5 0 0 n 0 
GGRA p M 10 3 0 0 0 4 4 c a ~ () 
SACT 'l M 1C6H 10298 0 ) 0 c 318 0 a 0 0 
TGRA 'l I c 0 c 'l 0 0 0 0 D 0 0 
TGRA ~ " 95 93 0 c 0 0 c l 1 

PL JTS•MtM YR=78 VAR I ETY= ST P;EE=b 

SCURCES COVER MATlJR !TY CCLLECT GOODPRCJ WVLCPRCJ HOLSPRCJ Gl'.UBPROJ ST NKPRCJ S HKWP~JJ SHRIP'\DJ BLA<Pf<~J DISEPROJ 4" I "'PJ;.GJ M=:~PROJ 

BELT ~ .. 163 l4 7 2 0 0 0 0 15 c 0 
BLOW c 3& :l 0 0 0 0 21 l '5 0 :) :2 
ElOW ( .. 66 38 1 J 0 1 0 22 2~. 1 1 2 
BLCW c y 6& 0 J 0 c !) 0 22 44 0 l 23 
8LCJ,j ... I 3 2 0 0 0 0 c 2 c 2 
BLOI< ~ M 124 114 0 0 0 a 0 4 1 0 a 5 
BLOo ~ .Y 1 0 0 0 () 0 0 1 0 0 1 a 
ELCW p I 4 1 0 0 0 0 0 J 3 0 0 1 
BL Cw F " 47 31 1 0 c 5 3 5 c 1 3 
O'IV c I 105 9 1 c 0 1 2 32 o3 0 0 3 
CCIW c ~ 1858 143 37 242 0 0 74 5.57 214 0 0 37 
C~IW c y b6 0 0 0 0 e (l 44 22 0 a 13 
CJ~V: " I 66 42 0 0 0 0 c D 6 I) z 18 
CC~V M 76') 517 c 0 0 c 0 15 0 0 0 226 
C:'W I 6 l 1 c c ~ c 0 0 0 
CCNV M 533 437 11 11 0 0 21 43 21 c 0 21 
GGRA I 5 0 0 0 a a 0 2 0 0 
GGR~ c M 71 zi 1 0 0 0 1 G.j i.. 2 2 J 
GGRA ~ I 0 O· c Q ( 0 0 J 0 0 0 
GGRA .· ·~ M 12 8 0 0 0 (l c 4 c 0 
GG~4 " 5 1 a a c 4 0 
SACT M 6347 57.i.2 63 J 0 0 0 571 0 0 0 0 
TG~A " M 40 34 2 0 () 3 c 1 G 0 0 Q 

TGRA p lol l D 0 0 0 1 0 J c oJ 0 

°' Ul 



PL HS= "1&1' YR=78 VARIETY= ST T~ EE= 1 

SCtJHES CC.ER ~ATURITY c CL Le c·1 GO'JD?R.CJ wVLCPROJ H1L~~RGJ GRuBPRCJ STNKPRCJ SHK~PROJ SHRIPR'JJ 8LAKPR;J CISEPRJJ At;l'.,PRIJJ ~ECHPR'IJ 

HoLT I l 0 c a 0 Q 0 0 0 
~E:L T ~ "I 245 24,J 0 r 0 0 0 5 0 0 0 
BL:w c I 27 0 " c G 0 3 73 l l 4 
Bll'1 c M 13 3 0 . 3 0 0 0 2 4 l 0 0 
ELC.; c y 13 0 0 f) 0 c I) 0 i '! O· 0 2 
'll':' .... ~ I 3 l r r. 0 2 0 0 J 
EL C\' "l ~ .40 32 c 2 0 0 l 0 0 l 3 
HCW ~ y 2 0 0 0 0 0 0 0 1 0 J I 
~L JW p I l 0 c 0 0 0 0 l 0 0 0 0 
ccw c I 79 1 l l 0 0 J 25 45 2 l 
c:111v c "' 310 31 6 ~3 3 0 9 115 62 3 0 c 
CJW c y 16 0 0 0 0 0 l 15 0 0 5 
CC~V ' I 55 47 c 2 0 0 0 2 2 0 0 b 
c•w ·' M l.46 21 4 12 0 0 0 i 0 0 in 
CCNV " y 32 24 l 0 0 0 a ) 4 0 0 5 
cc~v f I ;, 0 ci 0 .0 c 0 l 3 c 0 0 
C1"lV p M 47 13 0 16 0 0 2 10 0 l 5 
S~CT ~ I 0 0 0 0 0 0 J ) , 0 0 0 
SACT '·I M 2605 3532 c 0 0 c r 73 I) 0 ~ 

TGRA c M 0 0 0 0 0 0 0 0 c 0 J 0 
TGRA ~ 'I 96 94 2 0 0 c 0 0 0 0 0 0 
TGRA p M 2 l 0 0 c 0 l 0 0 0 0 0 

0 L JTS=1"&'1 YR=78 VA'<i ETY=ST r;:.EE=-8 

SC:URC. ES COllfR 'IATUR!TY CCLLE!.T GQCDP~CJ WVLCPRCJ HOLSPRCJ GkU BPROJ ST NKP.RCJ SHKWPRJJ S HR IP<JJ BlAKPkCJ DISEP~OJ AN! ·~PRDJ )<cc;Pli.OJ 

8:'LT ~· M 25 7 254 :! 0 0 I) c 0 I) 0 r G 
BL'!~ ( I 21 0 o· 0 0 c 9 18 0 0 5 
ELGW c " 47 2 4 5 n c 2 Z4 12 c 0 0 
BLCW c y 34 0 0 c I) () s 0 20 l L-! 
BL:JW ·j M BS 78 0 0 J l 0 l l 0 c 8 

eL "~ p ~ 14 2 l a a l 1 0 0 4 
BL(-1 p y l 0 c ~ 0 (' 0 0 1 0 0 
cc.~v c I lOS 2 c 0 0 0 0 23 gz 2 l 7 

c:~v c "' lb7 2'!6 'i1 1~7 11 11 23 515 149 0 11 c 
CFlV c y 26 0 0 l. 0 J c 5 IS 2 
cc~v ~ I o; 4 0 Q I) 0 0 2 a 2 
ccr~" ~ M 627 19 () 25 ·) 19 13 0 c ( 5~~ 

C.i"IV ·~ y l J 0 0 0 ~ c J l c 0 
cr:rw ~ I 4 l 0 0 0 c 0 l a 0 l 
C~'V p " l :l c gs 1 13 0 c 9 '.j$ z.3 1 'I 
GGkA c I l 0 0 0 I) 0 c l 0 (' 0 
GGRA c '1 35 12 0 1 a 0 0 !2 l 
GGR~ ., 

" sc 53 0 " 1 ) c 4 ·o c 0 
GGRA p • 6 3 c 0 c ) 0 2 0 0 l 
S'ACT ' ~ 1415 4 14012 142 0 0 0 c 0 ~ a c 0 
TfRA c I l 0 0 0 0 0 0 l c c 0 

TG~A M q ~5 l 0 0 c 0 1 0 0 0 
TGR4 M 2 l 0 0 0 l I) 0 0 c 0 

°' °' 



PL JTSi 't&" YR=78 v .. ~I EH=ST T~E==-11 

SCJRtES CCVER "ATUI< ITY COLLECT GOODPRCJ WVLCPRCJ HOLS~RCJ GU8Pl'.CJ ST,.KPf..CJ s.t«wPROJ SHRfPROJ BL4kPR(IJ !JISEPR!JJ 4t.ll'tPR'lJ ME:HPlt!JJ 

B~LT .. z 0 0 0 " 0 2 0 0 0 0 
6ClT N " 118 113 2 c 0 0 0 ~ ' 0 Q 0 
BLCW c I 11 0 0 D 0 c 0 5 10 0 0 5 
l!LOll c M 29 0 0 ~ c 0 2 9 16 0 0 4 

8LCW [ y 29 0 0 :! 0 0 0 l 27 0 0 6 
BLCW l'I I 3 0 (I 0 0 c 0 1 l 0 1 
BLCN !\I " 3 3 c c 0 0 .0 J 0 0 0 0 

HOI • y 1 l 0 0 0 c 0 0 0 0 0 0 
BLCM p I 1 (I 0 0 0 0 0 0 1 0 0 :> 
BLCM p M 9 1 0 3 D 0 1 4 1 0 0- 0 
CCNV .c I 44 " 0 0 0 0 c l& 22 0 . [) 6 
C.:JNV c " 280 Zl 3 2? 0 .12 tsl 41 9 0 3 
CONY c y 12 0 G 0 c 0 0 11 0 0 0 
CC:'N .. I 12 5 0 0 c 0 0 l 6 0 0 • 
CJIW .. M H 4 l 2 0 0 0 l ' p 0 15 
cn;v ~ v 14 9 0 ' 0 0 0 0 5 0 0 3 
CCNV p I. 5 l c 0 0 0 0 2 l l 0 0 
[[liV p .. 65 lZ 2 5 0 l 7 31. 7 0 0 5 
GGRA c " 22 6 1 0 0 c 7 6 4 l 0 l 
EGRA 'II I 5 5 0 Q ' 0 0 0 0 0 0 () 

GGRA • " 71 66 I I) 0 0 0. I r l 0 
GGR .. p I I 0 0 0 0 0 0 l c 0 0 0 
GGRA p .. l 2 0 () 0 0 l ~ 0 0 0 0 
S4CT ~ I 0 0 0 0 0 c D 0 0 0 ·o 0 

SI.CT .. M 843 817 9 0 0 0 0 17 0 0 0 0 
TC:5l.l t ... 7 ~ 0 D 0 0 0 3 0 0 0 0 
lG~A ,. II 99 98 l 0 0 0 0 0 0 (} Q c 
TGR.l p M 3 0 0 0 0 0 0 3 0 0 D 0 

PllT,S•IW'I YR= 78 VARI ETV= ST '!'~E:=l2 

SOURCES CCV ER MA1'URITV CCLLECT GOODPRCJ wVLCP~CJ HOLSPRCJ G>..JBPE-OJ ST l\K?RCJ S >i«?RJJ 5·H~ IP~'JJ 9LAKPROJ (;ISEPRl)J A''ll•PR1J HE:YP<~ 

BELT N II 132 131 0 0 0 ~ ~ 0 c 0 0 l 
BLOW c I 21 0 0 0 0 0 0 12 9 0 0 5 
BLOW c " 29 l ;;_ l 0 0 0 H 11 0 0 3 
BLOW ( y 36 3 c c O· 0 '} 20 H 0 0. D 
BlllW .. I 2 0 0 0 0 0 J l 0 ·D l 0 
BLOW ~ 

,. H 30 0 0 0 l 0 l 0 0 2 9 

BLOW ~ y l l 0 0 0 0 0 0 0 0 0 0 
BLOol p I 2 0 0 0 0 ~ ' 0 z· 0 0 2 

i!Lllll p II " l 0 l 0 0 0 2 0 l 0 
CONV c I 81 4 0 l 0 0 J 34 38 3 3· l 
cc~v ( ,. 100 23 c 7 c c l 48 20 2 L l 
CCNV c y 20 l 0 0 0 ~ J 2 16 l 0 2 
C:JPiV ~ I 145 122 ( l 0 ~ o· 6 6 0- 9 7 
CChV ~ II 208 32 0 4 0 0 6 4 2 0 0 l6C 
c~~v ., y 3 l c c c () 0 J 0 0 0 2 
CCPiV p M 102 26 L 7 0 l 5 18 41 z 5 
G5RA; c II 36 f4 0 0 0 4 1 10 0 0 ~ 

GGRA· ., l z 2 0 0 0 0 J 0 0 0 0 ~-

GGRA N M 59 56 I. 0 0 0 O· 2 -0 0 0 0 
GGRA p " 3 3 c 0 0 0 ·~ 0 0 0 0 0 

SACT 'l ~ t572 6506 0 a 0 0 ~ J 0 0 0 66 

TGRA c M 6 2 0 c D c 0 4 0 0 0. 0 

TGRA N I 1 0 0 a 0 0 a °' TGRA N M qz 92 0 0 0 0 0 J 0 0 0 0 --..] 

TGPA p H l 0 0 c l) 0 ~ 



APPENDIX E . 

NlITS . PROCESSED BY A CLEANING MAO-II NE 

WI1H VARIOUS 1YPES OF DAMAGE 

DATA FDR 1979 "STIJART" 

CULTIVAR 
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1979 "S1UART" APPENDIX E CODE 

YR= Year 
ST = Stuart Cultivar 
SOURCES = Separation of nuts on the cleaning machine 
BELT = Sample selected from the sack 
Bl.OW = Nuts subjected to air flow 
OONV = Hand removal of rejected nuts 
CX>VER = Amotmt of shuck · 

N = No shuck 
P = Partial shuck 
C = ColJl>lete shuck 

MATURilY = Nut size 
M = Large 
I =· Meditun 
Y = Small 

CX>LLECT = Total nuts 
GOOD PROJ = Good nuts 
WVLC PROJ = Nuts punctured by the pecan weevil 
HOI..S PROJ = Larva exit holes 
GRUB PROJ = Presence of larva 
STNK PROJ = Nuts ptmctured by the stinkbug 
SHKW PROJ = Nuts damaged by shuckworm 
SHRI PROJ = Nuts with shrivelled kernels 
BLAK PROJ = Nuts with black kernels 
DISE PROJ = Diseased nuts 
ANIMR POJ = Animal damage 
MECHR POJ = Mechanical damage 
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PL )TS = I'& :1 YR=79 VARI ETY=ST Tl'-E::= l 

SCLl!iCES CCVE~ 'UTURITY CCLLECT Gl"lCOPRCJ WVLCPR1J HJL SPR'.JJ GRJBPRJJ ST.llKPRCJ -SHKl<PROJ SHR!Pk'JJ 9 LAKPR CJ OISEPROJ Al'IIMPROJ MEC HPR OJ 

!!~LT i'; '1 204 182 2 ') 0 6 0 g 8 b (' 4 
BLCtl c I 143 4 l 0 0 0 0 41 77 14 7 l7 
BLOW c M 15C l 1 2 2 0 0 0 65 59 6 3 l2 
ELC" ( y 8 0 c ') Q 0 ) J 8 0 0 0 
B LCW r-. M 309 6 0 0 0 '" c 15 9 0 3 281 
BL·Oll p I 39 6 0 () :J 0 0 14 7 8 2 11 
eLOlll p M 51 0 0 3 ') 0 0 13 22 2 2 29 
c~w c I l «;7 30 2 0 0 0 2 162 0 (J o· 0 
CJW c M 7l:2 320 183 183 23 0 46 168 30 23 0 0 
CCIW ~ I 4 2 0 0 0 c 0 0 0 1 l 0 
CCN\I II M 345 72 17 14 l 7 0 0 0 24 0 0 335 
CCt..V p I 3 i) 0 0 0 ) 2 ') 0 0 0 
CCNV F M 5oe 198 66 f6 0 0 c 112 llJ 30 0 5 
SACT f>j M :140C 10146 114 0 0 0 0 456 456 0 0 22 8 
TGRA N '1 100 89 c ') 0 0 0 10 1 0 0 0 

PLOTS=Mt:M YR=79 VARI ETY=ST T RE::= 2 

SCU!<CES CCV ER "IA Tiii< IT Y CCLLECT GOODPkCJ \orVLCFRCJ HC LS!>RCJ GRUBPRrJ STl'\KPRCJ SHK wPR.J J SHRIPkJJ BLAKPROJ DIS EPR'1J ANl-MPROJ MECHPROJ 

BELT ii: M 240 192 0 0 0 0 2 0 0 0 0 46 
BLOW c I 0 0 0 () c 0 0 0 0 0 0 0 
PLOW c M 39 i) 0 0 0 0 0 14 21 4 0 0 
BLCW c y 36 J 0 0 0 c 1 B 19 8 0 l 
SL:W 11( ,., 19 l 0 (' 0 0 0 8 6 2 0 15 
BLCW "' y l l 0 0 0 0 0 J ;) 0 0 0 
BL Cw p I 6 l 0 0 0 0 2 l 3 l c 4 
BLOW p 1-1 24 0 0 0 0 0 5 'lo 3 0 9 
eLGW p y 2 0 c 0 0 0 I) 0 2 0 0 l 
c:w c I 7 0 0 0 0 0 0 6 l 0 ') 0 
CO'lV c M 300 87 78 i oe 9 0 ~A Ill 54 3 0 0 
CCt..V !\ I 14 8 0 0 .o 0 0 4 l 0 0 
CCIW N M 2C1 31 4 4 0 I) 0 2 0 4 0 l 72 
CCNV 'J y 2 2 0 0 (• 0 (' J 0 0 0 0 
CCllV F I b 0 0 0 0 c 0 4 2 0 ') 0 
CJNV p M 125 68 3 10 5 ·0 5 34 14 3 0 '+ 
St.CT " M 44:;2 3546 0 ') 0 0 44 0 c 0 0 942 
TGRA \I M l ·JO 98 0 0 0 0 0 2 (1 0 0 0 

--._) 

0 



Y"=7<; VARIETY= ST T'< !:':= 3 

SOJRCES CCVER >IATURITY CCLLECT GfJJD.~HGJ lo.VLCPRJJ H1L5PRriJ GR\Jf,F!'IJJ STNKP'\CJ SHK;•P"-"J SHRIPR lJ fllAKPFnJ OISEPROJ A'H'lPRJJ ME::rlPRIJJ 

FCL T 
BL(W 
BLO>I 
fll C<> 
f LCii 
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BLCW 
RLS..J 
ELG•~ 
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CJNV 
CC!W 
cov 
c::-·,v 
cc~v 
C )!\IV 
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TGf'-A 
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" "J 
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'r 
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I 
M 
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l .., 
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M. 
M 

3 CZ 
119 
105 

96 
17 

154 
10 
24 
3.5 

') 

72 
1417 

3 
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