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INTRODUCTION 

Methods used to harvest and cure flue-cured tobacco changed very 

little until the previous decade. Historically, the common practice 

has been to remove three to four leaves weekly as they mature. 

According to Chappell and Toussaint (1965}, approximately 200 

man hours per acre are required to harvest one acre of tobacco by the 

conventional method. The increased costs of labor have resulted in 

considerable increases in production costs. Harvest costs represent 

a major portion of tobacco production costs because of the large labor 

input. Mechanization may be indispensable to continued flue-cured 

tobacco production. The ultimate in mechanization of harvesting 

involves removal of all leaves in one pass over the field. Some savings 

may accompany removal of all leaves in two or three harvests, instead 

of the conventional 5 to 7 harvests. 

Conventionally, the harvested leaves. have been tied or sewn on 

sticks and placed in conventional curing barns. With the innovation 

of bulk curing of tobacco, the man hours of labor required to prepare 

tobacco for curing have been reduced. 

The primary objective of this investigation was to study the 

influences of various harvesting and curing variables on the 

agronomic, physical, and chemical factors of flue-cured tobacco. 
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LITERATURE REVIEW 

There have been separate reports relative to the effects of 

harvesting schedules and curing methods on the agronomic, physical, and 

chemical factors of flue-cured tobacco (Nicotiana tabacum L.); however, 

there are few reports which have combined both harvesting and curing 

variables into one study. Furthermore, there is no information rela~ 

tive to the specific harvesting and curing combinations investigated 

in this study. 

Agronomic and Physical Factors 

Yield, Value, and Price 

Tramel et al. (1970) evaluated 21 varieties of flue-cured tobacco 

which included Coker 319 and McNair 14. These data showed Coker 319 to 

be superior in yield per acre, value per acre, and price per hundred-

weight to McNair 14. 

Gwynn (1969) reported no significant differences among harvest 

methods for yield. Harvesting before full maturity did not decrease 

yield, but a one-week delay in harvest tended to lower the price per 

kilogram. Removal of leaves in three harvests resulted in lower 

yield and price than for leaves harvested in 5 to 7 harvests (Hawks, 

1970). 

Moseley et al. (1963) found no yield differences between tobacco 

harvested at the immature and the mature stage. Delay of harvest 

until the leaves were overmature resulted in yield losses. It was 

reported by Walker (1964) that yields increased with advancing maturation 
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to full maturity, but declined as harvest was further delayed. Suyama 

et al. (1969) disclosed that 10 leaves per plant could be harvested 

simultaneously without inducing major changes from leaves harvested by 

the conventional method. 

Walker and Vickery (1969) reported that curing affects the quality 

and the yield of flue-cured tobacco. Favorable curing conditions 

bring out the best properties of leaves, but the final quality depends 

more on the characteristics of the leaves at harvest than on curing 

(Walker and Vickery, 1969; Suyama et al., 1969; Moseley et al., 1963). 

Furthermore, optimum results in curing can be obtained only with 

uniform well-matured crops (Walker and Vickery, 1969). Weybrew (1957) 

revealed that immature tobacco takes a prolonged time to yellow, while 

over-ripe tobacco yellows very quickly. Physical evidence of maturity 

in cured leaves was not entirely associated either with color of 

leaves at harvest or with time in the field (Walker, 1968). It was 

also noted that yellowing and maturity are closely associated, but 

interrelationships are not perfectly understood. Moseley et al. 

(1963) maintained that mature leaves cured more easily to a bright 

color. Slickness, paleness, and dull color are thought to be asso-

ciated with immaturity. Furthermore, they reported that when leaves 

at all stages of maturity were cured together, there were no signifi-

cant differences from those cured separately. 

Humphries and Johnson (1964) showed the average value per hundred-

weight for bulk cured tobacco to be significantly higher than conven-

tionally cured tobacco. They reported that tobacco company representatives 



4 

showed a slight preference for the bulk cured tobacco from this , 
investigation. 

The bottom leaves of the tobacco plant were found to be the most 

fragile and the middle leaves contained the greatest weight per acre 

according to Artho et al. (1963b). Walker (1964) contended that a 

greater percentage of total yield was associated with upper stalk posi-

tions. Long and Weybrew (1970) maintained that physiological maturity 

occurred almost simultaneously in the upper two-thirds of the plant, 

even though the leaves ripened sequentially up the stalk. Mccants and 

Woltz (1967) noted that leaves at the basal portion of the plant 

approached maturity when those at the top were still in a very act~ve 

stage of growth and concluded that each leaf on the plant was at a 

different physiological stage. 

Walker (1968) demonstrated that the length of time required for 

yellowing tobacco leaves increased with increased stalk position, but 

as the leaves matured, the yellowing time required decreased in this 

study. 

Humphries and Hassler (1961) found that conventionally cured 

tobacco from primings 1 and 2 was superior to the bulk cured product. 

In the opinions of the evaluators, the bulk cured tobacco from 

primings 3, 4, and 5 was comparable to the conventionally cured leaves. 

Filling Value 

Gwynn (1969) reported that filling values or specific volumes 

increased with delay in harvest. 

Artho et al. (1963b) reported filling values of 4.68, 3.94, and 

4.26 cc/g for the fifth, tenth, and fifteenth leaf positions, 
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respectively. Filling value was found to be negatively related to 

lamina weight (Walker, 1964, 1968). 

According to Hawks (1970), tobacco produced near the bottom of 

the stalk generally has greater filling value than that produced at 

higher stalk positions, but the top leaves have greater filling value 

than those from mid-stalk. Similar results have been cited by 

Moseley et al. (1963), Walker (1964, 1968), and Gwynn (1969). 

Chemical Constituents 

The chemical constituents of flue-cured tobacco consist-mainly 

of organic substances such as organic acids, alkaloids, organic bases, 

other nitrogenous constituents, carbohydrates, resins, and essential 

oils (Hawks, 1970). The absolute and relative amounts of these sub-

stances vary over a wide range due to varieties, soils, cultural 

practices, maturity, and climatic conditions. Frankenburg (1946) 

maintained that green leaf composition varied with age and stalk posi-

tion. Chemical evidence of maturity in cured leaves was not entirely 

associated either with color of leaves at harvest or with time in the 

field, according to Walker (1968). 

Total Nitrogen 

Total nitrogen includes protein nitrogen, water soluble nitrogen, 

alpha amino nitrogen, and other nitrogenous fractions (Bacot, 1960). 

The average total nitrogen for Coker 319 and for McNair 14 was 2.45 

percent and 2.52 percent, respectively (Tramel et al., 1970). 

Generally, if one nitrogen constituent was high, the others were also 



6 

1/ high (Bates-; Hawks, 1970). Walker (1968) reported that total 

nitrogen was positively correlated with yield. 

Nitrogenous constituents, except alkaloids, decreased with delays 

in harvest (Moseley et al., 1963; Walker, 1968). 

Darkis et al. (1936) reported that the middle leaves of flue-

cured tobacco contained less nitrogen than the upper and lower leaves. 

In contrast, Bacot (1960) maintained that the percentage of total 

nitrogen increased from the bottom leaves to the top leaves. 

Insoluble Nitrogen 

Frankenburg (1946) reported that proteins constituted the main 

portion of insoluble nitrogen. Some investigations have shown that 

leaves decrease in protein content with maturity (Noguchi et al., 1964; 

Klyachko, 1968). 

Leopold (1964) maintained that during the progressive development 

of yellowing, there was a corresponding fall in insoluble or protein 

nitrogen content. 

Noguchi et al. (1964) indicated that insoluble nitrogen was 

highest in the least mature of the upper and lower leaves and decreased 

with maturation. They concluded that the rate of decrease of the 

insoluble nitrogen content in the lower leaves was greater than that 

of the upper leaves. Moseley et al. (1963) and Walker (1968) also 

indicated protein nitrogen content decreased with maturity. 

1/ - Bates, W. W. 1958. Essential chemical and physical characteristics 
of flue-cured tobacco in the manufacture of cigarettes. Unpublished 
presentation at the Thirteenth Tobacco Workers' Conference, Athens, 
Ga. 
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Soluble Nitrogen 

Frankenburg (1946) revealed that soluble nitrogen included 

mainly ammonia, amino compounds, nitrates, and amides. Collins (1960) 

maintained that a high percentage of soluble nitrogen may show 

excessive immaturity. 

During curing, approximately 40 to 50 percent of the protein in 

flue-cured tobacco was converted into soluble nitrogen compounds 

(Frankenburg, 1946). Burton and Wright (1961) obtained similar 

results with burley tobacco. 

Noguchi et al. (1964) emphasized that soluble nitrogen was highest 

in the least mature leaves of the upper and lower portions of the plant 

and decreased with maturity. The reduction of the soluble nitrogen 

content was not as rapid as for the insoluble nitrogen content • 
• Burton and.Wright (1961) demonstrated an increase in soluble 

nitrogen during normal curing; likewise, an increase was shown when 

excessive heat was applied during the curing of burley tobacco. 

Alpha Amino Nitrogen 

Darkis et al. (1937) used the level of alpha amino nitrogen as 

an indicator of maturity with a high content associated with immaturity, 

while Moseley et al. (1963) reported that the percentage of alpha 

amino nitrogen decreased with maturity. Collins et al. (1965) asserted 

that varieties differ in this constituent. 

It has been shown that alpha amino nitrogen varies with stalk 

position and was higher in the upper tobacco leaves (Darkis et al., 

1937; Moseley et al., 1951; Collins et al., 1965; Hawks, 1970). 
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Nicotine 

The predominant alkaloids in Nicotiana tabacum L. are nicotine 

and nornicotine. In most commercial varieties, nicotine predominates 

(Collins, 1960). 

Nicotine is generally recognized as the chemical constituent in 

tobacco which provides physiological stimulation to the consumer. A 

direct relationship between nicotine and total nitrogen has been 

established {Darkis et al., 1936; Woltz et al., 1948). It has been 

shown to be positively correlated with yield (Walker, 1968). 

Flue-cured tobacco varieties have been shown to be inherently 

different in concentrations of nicotine (Weybrew et al., 1953; Jones 

and Collins, 1957, 1958, 1959). 

Some investigations have maintained that very immature tips had a 

lower nicotine content than normally harvested tips (Darkis et al., 

1936; Yoshida, 1962). It has been established that nicotine content 

increased with increased maturity (Moseley et al., 1963; Walker, 1968). 

The nicotine concentration in the leaves increased significantly 

with progressive increases in stalk position from the bottom of the 

plant to the top (Darkis et al., 1936; Wolf and Bates, 1964; Tramel, 

1967). 

Reducing Sugars 

Collins (1960) maintained that the sugar content of tobacco was 

correlated with quality within the range of 12-15 percent, although 

there was no sharp dividing point. When excessively high sugar con-

tent was avoided and nitrogen balance was maintained, tobacco of high 

reducing sugar content was considered more desirable (Hawks, 1970). 
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When the nitrogen constituents were high, the sugar constituents were 

generally low (Woltz et al., 1948; Collins et al., 1961; Hawks, 1970). 

Percent reducing sugars have been found to be negatively correlated 

with yield (Walker, 1968). 

Percent sugars have been found to decrease with delays in harvest 

(Walker, 1968; Gwynn, 1969; Moseley et al., 1963). Darkis et al. 

(1937) reported that a low sugar content was associated with immature 

tobacco of poor quality. 

Total sugars have been shown to be highest ~n the leaves from the 

mid-portion of the plant and to decrease toward the extremities 

(Darkis et al., 1936; Elliot and Birch, 1958). 

Johnson and Hassler (1963) reported that total and reducing sugars 

accumulate during the yellowing phase and increase in concentration 

over time. Faster curing normally tends to result in higher sugar con-

tent in the cured leaf (Moseley et al., 1963). Johnson et al. (1960) 

maintained there were no differences in the chemical constituents of 

flue-cured tobacco cured by bulk and conventional methods. Humphries 

and Hassler (1961) found similar results with aromatic tobacco. 

Water Soluble Acids 

Water soluble acids have been correlated with body of tobacco 

leaves (Collins et al., 1961). Walker (1968) reported that water 

soluble acids were positively correlated with yield of flue-cured 

tobacco. 

Darkis et al. (1937) reported that tobacco leaves at the bottom 

and top of the plant had high levels of organic acids. Walker (1968) 

found water soluble acids to be highest in immature tobacco. Bacot 
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(1960) observed a gradual increase in water soluble acid content from 

the bottom to the top of the plant. 

Acidity of the Leaf Extract 

Moseley et al. (1963) acknowledged a significant increase in pH 

with delay of harvest. 

The extract from cured leaves has been found to be more acidic 

near the top of the tobacco plant. Darkis and Hackney (1952), Elliot 

and Birch (1958), Bacot (1960), and Tramel (1967) reported that pH 

decreased in leaves from higher stalk positions. 



MATERIALS AND METHODS 

Two varieties of flue-cured tobacco were grown at the Bright 

Tobacco Research Station at Chatham, Virginia, in 1970. The varieties 

(Coker 319 and McNair 14) were subjected to different harvesting and 

curing variables (Table 1). Each treatment was replicated three times 

within varieties and varieties were equivalent to locations for the 

purpose of statistical analysis. 

The field rows were 4 feet apart and 40 feet long with a border 

row separating each plot. Plant spacing within the row was 20.7 

inches resulting in 24 plants per row or 6,388 plants per acre. 

Cultural practices of plant bed preparation, field preparation, and 

insect control were in accordance with those normally accepted as 

desirable for the production of flue-cured tobac~o. A 3-9-9 analysis 

fertilizer was applied at a rate of 1,100 pounds per acre before trans-

planting and 200 pounds of a 15-0-14 analysis topdressing was applied 

one week after the plants had become established. The seedlings were 

hand transplanted May 18. Suckers were controlled with maleic 

hydrazide. Irrigation was provided for the tobacco plants as deemed 

necessary. Plant stand was recorded after each seedling had developed 

approximately 12 leaves and after completion of harvesting. The non-

commercial leaves at the base of the stalk were removed to provide a 

uniform poi~t from which to count the leaves prior to topping. The 

plants were topped to 18 leaves when the eighteenth leaf was from six 

to eight inches long. This topping height coupled with the plant and 

row spacing provided 115,000 leaves per acre. The end plants of 

11 



Table 1. Harvesting and curing treatments. 

Treatment Leaves No. 
Identification per of Cure 

harvest harv. 

NH-sell· 3 6 Standard 

6:6:6H-SC 6 3 Standard 

3:6:9H-SC 3:6:9 3 Standard .... 
N 

9:9H-SC 9 2 Standard 

18H-SC (3:6:9) 18 1 Standard (3:6:9 leaves in separate barns) 

18H-SC 18 1 Standard 

18H-SC (6:6:6) 18 1 Standard (6 leaves in separate barns) 

18H-BC 18 1 Bulk 

1/ - Normal harvesting and curing method. 
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each row were removed to leave 22 competitive plants as the basic 

experimental unit. 

Leaves were identified in six 3-leaf increments (stalk positions 

1-6, beginning at the bottom of the plant). The bulk and standard 

cures were imposed in accordance with curing practices appropriate 

for the type of curing unit utilized. The normal harvest represented 

approximately a weekly removal of leaves starting in July with the 

only restriction other than maturity being that increments of three 

leaves had to be removed at each harvest. For the harvest rate 

variables (6:6:6, 3:6:9, and 9:9 leaf harvests), the leaves were 

removed when the middle leaves of each predetermined harvest group 

were deemed ripe; all these were cured in a conventional flue-curing 

barn. All leaves in the once-over harvest methods were removed when 

the ninth and tenth leaves were considered mature. Leaves representing 

specified increments (Table 1) were cured in separate standard flue-

curing barns. 

The cured tobacco was separated into uniform lots and weighed. 

Each lot was graded by a U.S. Department of Agriculture Tobacco 

Inspector. An average price ·index was computed based on the preceding 

and current year market average for each specific grade. Yield in 

pounds, value in dollars per acre, and price per hundredweight in 

dollars were calculated. 

A tobacco scientist from Liggett and Myers Tobacco Company 

visually evaluated each treatment. A percentage was assigned to 

each treatment to show the amount of tobacco that was usable by a 

tobacco processor. 
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Cured leaf samples were taken from each 3-leaf increment for 

chemical analyses. Liggett and Myers Tobacco Company performed the 

analyses for percent total nitrogen (Hiller et al., 1948), percent 

soluble nitrogen (A.O.A.C., 1950~ percent insoluble nitrogen (Bacot, 

1960~ percent alpha amino nitrogen (A.O.A.C., 1950), percent water 

soluble acids (Bacot, 1960), and pH (Bacot, 1960). Reducing sugar 

(Nelson, 1944) and total alkaloid (Cundiff and Markunas, 1955) 

determinations were made in the Virginia Polytechnic Institute and 

State University Agronomy Department laboratories. 

A random sample was selected from each leaf increment, except 

the bottom increment, for determining filling value. Filling value 

was determined by a method developed by Artho et al. (1963a). 

Data for yield, filling value, and chemical constituents were 

analyzed statistically for the entire plant and for each stalk 

position. The data for value per acre and price per hundredweight 

were analyzed statistically for the entire plant. The data for yield 

were adjusted for missing plants (Crews and Jones, 1962). 



RESULTS AND DISCUSSION 

Influence of Harvesting Methods 

Agronomic Factors 

When the plants were harvested less than the normal number of 

times, there was some reduction in yield and value, but not in price. 

Yield and value means for the normal harvest were significantly 

higher than those from the treatments which included removal of all 

leaves in one or two harvests (Tables 2 and 3). When the tobacco was 

harvested three times, no differences from the normal harvest were 

observed for yield, value, or price, which indicated that tobacco may 

be harve"ted in fewer than the normal number of harvests without serious 

modification of the agronomic responses. 

Both varieties were consistently lower in yield and value when 

harvested once in comparison to the tobacco harvested normally, but 

the leaves harvested in one day from Coker 319 were highest in price. 

For McNair 14, yield and value were significantly lower for the once-

over harvest treatment than when leaves were removed in three·harvests, 

although there were no differences in price. Yield, value, and price 

for the once-over harvest treatment were not statistically different 

from the normal harvest treatment for Coker 319; yield and value were 

lower. When the plants were harvested three times {3:6:9 leaf harvest) 

or twice (9 leaf harvest), yield and value were significantly lower 

than the tobacco harvested normally. 

Tobacco that was harvested all on the same date was significantly 

lower in yield for the basal stalk position than the other harvesting 

15 
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Table 2. Yield, value, and price analyses of 
variance for variety and harvesting and 
curing treatment. 

Source Yield Value 

Variety (V) ** * 
Harvest-cure (HC) ** ** 
V x HC ** ** 

Pr:l,ce 

NS 

* 

*, ** Significant at the 5% and 1% level of probability, 
respectively. 

NS Non-significant at the 5% level of probability. 



Table 3 • Agronomic responses of flue-cured tobacco to varieties and harvesting and 
curing treatments. 

Treatment 
Yield (lbs/A) u- -- - - HValue-- ($/A) Price ($/cwt) 

Varieties Varieties Varieties Identification Mc-14 C-319 Avg. Mc-14 C-319 Avg. Mc-14 C-319 Avg. 

NH-SC 1952 2606 2279 1395 1939 1667 71.59 74.43 73.01 

6:6:6H-SC 1974 2405 2189 1459 1749 1604 73.96 72.63 73.30 

3:6:9H-SC 2024 2248 2136 1444 1623 1533 71.32 71.95 71.63 

9:9H-SC 1850 2200 2025 1303 1597 1450 70.54 72.33 71.44 ...... 
-..;.! 

18H-SC (3:6:9) 1841 1991 1916 1340 1443 1391 72. 72 74.12 73.42 

18H-SC 1678 2449 2063 1187 1830 1508 70.77 74.65 72. 71 

18H-SC (6:6:6) 1756 2185 1971 1258 1616 1437 71.60 73.90 72.75 

18H-BC 1326 1770 1548 949 1225 1087 71.63 69.38 70.51 

LSD (.05) 2971/ 186!:-1 252 144 3.30 1.66 

-
.!/LSD values centered below columns are applicable for comparing varieties for the same 

or different harvest-cure method • 

. ~/LSD value applicable for comparing harvest-cure methods. 
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treatments. Similarly, the tobacco harvested twice (9 leaf harvest) 

was also significantly lower in yield at this stalk position in compari-

son to the leaves harvested normally (Tables 4 and 5). There were no 

differences in yield for the other stalk positions. This reduction in 

yield for the lowest stalk position was attributed to overmaturity of 

the leaves because of the harvesting treatments imposed. Moseley et 

al. (1963) reported that delay of harvest until leaves were overmature 

resulted in yield losses. 

Physical Factors 

McNair 14 was significantly higher for fill~ng value at stalk 

positions 5 and 6 than Coker 319 (Tables 4 and 6). For McNair 14, · 

filling values for leaves from the once-over harvest treatment were 

significantly hi.gher at stalk positi0ns 2 and 3 than the tobacco 

harvested normally, although there were no differences in the upper 

half of the plant. The leaves from position 6 for normally harvested 

tobacco and that harvested three times (6 leaf harvest) had signifi-

cantly higher filling values than those harvested twice or three times 

(3:6:9 leaf harvest) for McNair 14. There was a severe infection of 

brown spot late in the harvesting season which was especially apparent 

on McNair 14 and undoubtedly increased filling value. When the leaves 
I 

from McNair 14 were harvested in two 9-leaf increments, the filling 

value was significantly higher than for those harvested normally. 

Harvest in two 9-leaf increments resulted in a delay in harvest of 

lower leaves of each section beyond normal maturity because of the 

method imposed. Gwynn (1969) had also reported higher filling value 

for overmature leaves. The harvesting methods did not cause significant 
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Table 4. Yield and filling value analyses of variance 
for variety, harvesting and curing treatment, 
and stalk position. 

Source Yield Filling value 

Variety (V) ** ** 
Harvest-cure (HC) ** NS 

V x HC ** NS 

Stalk Position (SP) ** ** 
V x SP ** ** 
HC x SP ** NS 

V x HC x SP ** * 

*, ** Significant at the 5% and 1% level of probability, 
respectively. 

NS Non-significant at the 5% level of probability. 
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Table s. Influence of harvesting and curing treatments on 
yield of fl~e-cured tobacco at various stalk 
positions • .! 

Treatment Stalk ..,Eositions 
identification 1 2 3 4 5 6 Avg. 

NH-SC 287 259 395 382 487 462 379 

6:6:6H-SC 235 298 402 441 399 413 365 

3:6:9H-SC 224 318 382 355 420 437 356 

9:9H-SC 208 315 358 361 415 378 339 

18H-SC (3:6:9) 101 219 335 406 436 417 319 

18H-SC 123 266 372 421 442 438 314 

18H-SC (6:6:6) 90 252 329 407 452 440 328 

18H-BC 95 176 287 323 353 310 257 

Avg • 170 263 357 387 425 412 

.!/LSD .05 = 33, .01 = 46 - applicable only for comparing harvest-
cure methods. LSD .05 = 20, .01 = 27 - applicable only for 
comparing stalk positions. LSD .05 = 59, .01 = 79 - applicable 
for comparing different stalk positions at different harvest 
and cure methods. 



Table 6. Filling va7ue as influenced by variety, harvesting and curing treatments, and stalk 
position.l 

Treatment 
identification 

NH-SC 

6:6:6H-SC 

3:6:9H-SC 

9:9H-SC 

18H-SC (3:6:9) 

18H-SC 

18H-SC (6:6:6) 

18H-BC 

Avg. 

2 
Mc-14 C-319 

3.57 3.80 

4.40 4.67 

3.53 4.17 

4.00 4.23 

4.30 3.90 

4.50 4.37 

5.27 4.13 

5.40 5.90 

4.37 4.40 

Stalk ~ositions 
3 4 5 

--M-c-..._,1,...,.4-c---""""'3~1"""'9 Mc-14 C-319 Mc-14 C-319 

2.90 2.93 

3.33 3.80 

3.40 3.00 

3.70 3.67 

3.40 3.27 

4.37 2.97 

4.37 3.53 

4.07 4.97 

3.69' 3.52 

2.97 3.00 

3.90 2.63 

3.40 2.67 

4.13 2.87 

4.00 2.70 

3.37 2.90 

3.73 3.00 

4.03 3.57 

3.69 2.92 

3.70 2.47 

3.83 2.50 

3.43 2.30 

3.87 2.50 

3.23 2.67 

3.63 2.30 

3.77 2.60 

3.80 3.40 

3.66 2.59 

6 
Mc-14 C~319 

4.00 2.50 

4.20 2.57 

2.97 2.37 

2.67 2.43 

4.90 2.53 

3.20 2.33 

4.20 2.83 

4.17 3.37 

3.79 2.62 

1/ - LSD .05 = 0.28, .01 = 0.37 - applicable only for comparing same variety at different stalk 
positions. LSD .05 = 0.26, .01 = 0.35 - applicable for comparing different stalk positions of 
different varieties. LSD .OS= 0.91, .01 = 1.21 - applicable.for comparing the same variety and 
stalk position at different harvesting and curing treatments. 

N 
I-' 
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differences in filling value for Coker 319. These results indicated 

that the principal influence of the harvesting treatments on filling 

value was associated with increased filling value of leaves which were 

removed in less than the normal number of harvests for the McNair 14 

variety. The incidence of brown spot may have had a major influence 

on this result. 

Chemical Constituents 

The amino nitrogen concentrations were observed to be higher in 

the leaves from plants harvested less than the normal number_of times, 

except for the plants harvested three times (3:6:9 leaf harvest) 

(Tables 7 and 8). The plants that were harvested twice (9 leaf harvest) 

or three times (6 leaf harvest) were significantly higher in amino 

nitrogen concentration than those harvested normally, all in one day, or 

three times (3:6:9 leaf harvest). Since Darkis et al. (1937) have 

associated high levels of amino nitrogen with immature leaves and 

Moseley et al. (1963) have associated overmaturity of the leaves with 

reduced levels of amino nitrogen, the average value for leaves that 

were harvested all on the same date may be misleading. 

The nicotine level was lower when the harvest methods involved 

removal of leaves in less than the normal number of harvests, with the 

once-over and twice-over harvests resulting in significantly lower 

concentrations. Since nicotine levels have been reported to be lower 

than normal in immature tips (Darkis et al., 1936), to increase with 

increased maturity (Walker, 1968), and to decrease slightly with 

overmaturity (Hawks, 1970), the leaves that were harvested in less than 

the normal number of times should be lower in nicotine because the 



Table 7. Analyses of eight chemical factors for variety, harvesting and curing treatment, 
and stalk position. 

Source Tot r.¢_/ Ins N Sol N Am N Nie Red sug WSA 

Variety (V) NS NS NS NS NS NS NS 

Harvest-cure (HC) NS NS NS ** * NS NS 

V x HC NS NS NS NS NS NS NS 

Stalk Position (SP) ** ** ** ** ** ** ** 
V x SP NS NS NS ** ** ** ** 
HC x SP ** NS ** ** ** ** ** 
V x HC x SP NS NS ** ** ** ** NS 

.!/Abbreviations: Tot N (total nitrogen); Ins N (insoluble nitrogen); Sol N (soluble 
nitrogen); Am N (alpha amino nitrogen); Nie (nicotine); Red sug (reducing sugar); WSA 
(water soluble acids). 

*,** Significant at the 5% and 1% level of probability, respectively. 

NS Non-significant at the 5% level of probability. 

pH 

** 
** 
** 
** 
** 
** 

** 

N w 
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Table 8 • Variety, harvesting and curing treatment, and stalk position 
means for eight chemical constituents. 

Source Percent 
Tot N Ins N Sol N Am N Nie Red sug WSA .e!!_ 

Varieties 
McNair 14 2.88 1.21 57.2 0.28 2.44 14.7 4.27 5.3 
Coker 319 2.90 1.19 58.5 0.26 2. 72 13.1 4.05 5.4 
LSD 

(. 05) NS NS NS NS NS NS NS 0.1 

Treatment 
identification 

NH-SC 2.84 1.19 58.0 0.23 2.78 14.8 4.31 . 5. 2 
6:6:6H-SC 2.88 1.20 57.7 0.27 2.67 13.5 4.32 5.2 
3:6:9H-SC 2.74 1.15 57.6 0.22 2.61 15.6 4.04 5.3 

9:9H-SC 2.90 1.21 58.4 0.26 2.53 14.5 4.40 5.2 
18H-SC (3:6:9) 2.90 1.19 58.0 0.25 2.48 14~1 3.98 5.4 
18H-SC 2.82 1.21 56.2 0.24 2:43 15.1 3.91 5.4 
18H-SC (6:6:6) 2.81 1.15 57.8 0.24 2.42 14.9 3.95 5.4 
18H-BC 3.23 1.28 59.0 0.46 2.73 8.9 4.37 5.4 

LSD 
(.05) NS NS NS 0.10 0.23 NS NS 0.10 
( .01) 0.14 NS 0.14 

Stalk Eosition 
2 - Leaves (4-6) 2.34 1.07 53.6 0.24 1.81 10.2 2.82 5.8 
3 - Leaves (7-9) 2.65 1.12 57.5 0.25 2.30 14.2 3.72 5.4 
4 - Leaves (10-12) 2.85 1.17 58.4 0.24 2.76 15.8 4.25 5.3 
5 - Leaves (13-15) 3.20 1.27 60.1 0.27 2.98 15.2 4. 77 5.1 
6 - Leaves (16-18) 3.40 1.36 59.7 0.35 3.07 14.2 5.23 5.0 
LSD 

(.05) 0.10 0.19 4.6 0.03 0.09 1.01 0.17 0.08 
(. 01) 0.13 NS 6.1 0.05 0.10 1.34 0.23 0.10 
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lower leaves in the harvest section should be slightly overmature 

while the upper leaves should be slightly immature due to the har-

vesting methods imposed. Probably, the major reason for this reduc-

tion \ .. 1s that when the leaves were removed in less than the normal 

number of harvests, a shorter effective nicotine synthes ; and accumula-

tion period was provided. Therefore, the lower and upper leaves in the 

harvest sections that were removed in 6, 9, or 18 leaf harvests should 

be lower in nicotine. 

The pH of the leaf extract was higher when all leaves were har-

vested on the same day instead of being harvested over a period of 

time. The pH value is inversely related to the level of water soluble 

acids which have been correlated with body by Collins (1960). The 

concentrations of water soluble acids were lower for leaves from the 

once-over treatments, but differences were not significant. 

Total nitrogen, soluble nitrogen, amino nitrogen, nicotine, 

reducing sugars, water soluble acids, and pH differed significantly 

at different stalk positions. When the leaves were harvested in less 

than the normal number of times, the nitrogenous constituents, 

except nicotine, were lower in· the lower leaves of the harvest sections 

and higher in the upper leaves of the harvest sections than the leaves 

that were harvested normally (Tables 9 and 10). Since the nitrogenous 

constituents have been used to indicate maturity, delays in harvesting 

caused by the methods imposed decreased these constituents in the lower 

leaves from the harvest sections in comparison to the leaves from the 

normal method. Harvesting the leaves before the normal time caused an 

increased amount of these nitrogenous factors in the upper leaves of 
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Table 9 • Total nitrogen and amino nitrogen as influenced by harves-
ting and curing treatment and stalk position. 

Chemical Treatment Stalk Eositions 
factor identification 2 3 4 5 

Total N, % NH-SC 2.44 2.56 2.82 3.11 
6:6:6H-SC 2.50 2.52 2.94 3.08 
3:6~9H-SC 2.29 2.74 2.63 2.92 

9:9H-SC 2.53 2.92 2. 72 3.00 
18H-SC (3:6:9) 2.23 2.51 2.85 3.44 
18H-SC 2.14 2.49 2.77 3.23 
18H-SC (6:6:6) 2.11 2.58 2.85 3.23 
18H-BC 2.49 2.85 3.21 3.64 

LsJ:.I 
(.05) 0.42 
(.01) 0.56 

Amino N, % NH-SC 0.27 0.19 0.22 0.21 
6:6:6H-SC 0.35 0.21 0.23 0.22 
3:6:9H-SC 0.24 0.28 0.15 0.19 

9:9H-SC 0.29 0.35 0.19 0.22 
18H-SC (3:6:9) 0.18 0.20 o. 2:: 0.28 
18H-SC 0.19 0.21 0.22 0.28 
18H-SC (6:6:6) 0.18 0.20 0.24 0.27 
18H-BC 0.24 0.34 0.40 0.51 

LSD!/ 
( .05) 0.13 
(.OJ_) 0.17 

_!/LSD - applicable for comparing different stalk positions at 
different harvest-cure methods. 

6 

3.25 
3.33 
3.15 
3.33 
3.44 
3.47 
3.25 
3.96 

0.25 
0.27 
0.23 
0.26 
0.35 
0.32 
0.34 
0.78 
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Table 10. Insoluble nitrogen and soluble nitrogen as influenced by 
harvesting and curing treatment and stalk position. 

Chemical Treatment Stalk Eositions 
factor identification 2 3 4 5 6 

Insoluble N, NH-SC 1.03 1.07 1.15 1.32 1.38 
% 6:6:6H-SC 1.10 1.10 1.24 1.24 1.34 

3:6:9H-SC 1.03 1.09 1.13 1.20 1.33 
9:9H-SC 1.06 1.18 1.15 1.26 1. 38 
18H-SC (3:6:9) 1.07 1.11 1.15 1.26 1.34 
18H-SC 1.06 1.11 1.21 1.31 1.37 
18H-SC (6:6:6) 1.02 1.06 1.11 1.20 1.35 
18H-BC 1.17 1.22 1.27 1.34 1.41 

Lso!/ 
(.05) NS 
( .01) NS 

Soluble N, % NH-SC 57.8 58.0 . 59.2 57.5 57.6 
6:6:6H-SC 55.6 56.1 57.8 59.5 59.7 
3:6:9H-SC 55.1 60.0 56.9 58.6 57.6 

9:9H-SC 57.8 59.7 57.7 58.0 58.6 
18H-SC (3:6:9) 51.6 55.8 59.3 62.7 60.7 
18H-SC 49.7 55.3 56.2 59.5 60.4 
18H-SC (6:6:6) 49.5 58.6 60.3 62.3 58.4 
18H-BC 51.5 56.7 60.1 62.8 64.2 

LSD!/ 
(.OS) 1.4 
(. 01) 1.9 

.!/LSD - applicable for comparing different stalk positions at different 
harvest-cure methods. 
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the harvest sections due to slight immaturity. 

Nicotine levels in leaves from once-over harvested plants were 

significantly lower in the upper half of the plant than in those 

harvested normally (Table 11). The leaves that were harvested either 

two or three times (3:6:9 leaf harvest) were significantly lower in 

nicotine for positions 3 and 6 than those leaves harvested normally, 

while the leaves harvested three times (6 leaf harvest) were signifi-

cantly lower in nicotine concentration at position 2 and were signifi-

cantly higher at position 5 than the leaves harvested normally. 

Alteration in the nicotine level could be due to differences in maturity, 

but the removal of leaves from the plant in larger than normal harvest 

sections was probably the principal factor which re&ulted in lower 

nicotine concentrations in upper leaves of the harvest sections. 

Reducing sugars were significantly higher in leaves harvested 

normally at position 2 and were significantly lower at position 6 than 

those leaves harvested on a once-over schedule (Table 11). Leaves from 

plants that were harvested three times (6 leaf harvest) were signifi-

cantly lower at positions 2 ·and 3 than those harvested normally. At 

position 6, the leaves that were harvested three times (3:6:9 leaf 

harvest) were significantly higher in reducing sugars than those 

leaves harvested normally. Based on Collins's (1960) correlations of 

reducing sugars with quality, these results indicate that better 

quality tobacco encompassed a greater percentage of the whole plant 

when the leaves were harvested less than the normal number of times. 

The pH of the leaf extract was significantly higher at position 

2 from the leaves harvested once than from the leaves harvested by the 



29 

Table 11. Nicotine and reducing sugars as influenced .by harves-
ting and curing treatment and stalk position. 

Chemical Treatment St_!lk Eositions 
factor identification 2 3 4 5 

Nicotine, % NH-SC 1.98 2.38 2.90 3.12 
6:6:6H-SC 1.62 2.26 2.62 3.38 
3:6:9H-SC 1.86 2.13 2.92 3.06 

9:9H-SC 1. 74 1.93 2.88 3.00 
18H-SC (3:6:9) 1.88 2.38 2.58 2.78 
18H-SC 1.86 2.34 2.56 2.67 
18H-SC (6:6:6) 1.68 2.33 2.61 2.73 
18H-BC 1.87 2.62 2.99 3.13 

LSo!/ 
(. 05) 0.21 
( .01) 0.28 

Reducing NH-SC 13.2 17.2 16.6 14.6 
sugars; % 6:6:6H-SC 10.2 13.4 15.4 14.8 

3:6:9H-SC 11.8 15.6 17.1 16.8 
9:9H-SC 11.6 14.2 15.8 15.0 
18H-SC (3:6:9) 9.5 14.5 15.8 16.7 
18H-SC 9.9 15.1 18.0 16.6 
18H-SC (6:6:6) 9.1 14.8 17.6 17.3 
18H-BC 5.9 8.5 10.4 12.1 
1/ 

LSI>=-(.05) 2.9 
(.01) 3.9 

.!/LSD - applicable for comparing different stalk positions at 
different harvest-cure methods. 

6 

3.52 
3.45 
3.09 
3.14 
2.81 
2.73 
2.75 
3.04 

12.5 
13.5 
16.6 
15.0 
15.1 
15.9 
15.8 
9.0 
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other methods (Table 12). 

The concentration of water soluble acids in the leaves from plants 

that were harvested in one day was significantly lower for stalk posi-

tions 2 and 3 than for leaves harvested normally (Table 12). In most 

cases, leaves from plants that were harvested in less than the normal 

number of times were lower in water soluble acids concentration in th.: 

lower leaves and higher in the upper leaves from each harvest section. 

Since water soluble acids in tobacco leaves have been positively 

correlated with body, these results indicate that the lower leaves 

from the modified harvesting sections were slightly lighter bodied 

and the upper leaves were slightly heavier bodied than the leaves 

harvested normally. These observations further substantiate that the 

upper stalk positions for the plants harvested in less times than 

normally were comparable to the normally harvested leaves. 

Curing Effects 

Agronomic and Physical Factors 

The curing treatment comparisons were made only with leaves har-

vested in one day. Therefore, the plants should have been at the same 

stage of maturity on the harvesting date. 

When the leaves we-re cured in a bulk barn, there was a signifi-

cant reduction in yield, value, and price. The bulk barn, as operated 

in 1970, did not cure leaves that were comparable to the other curing 

methods. As a result of the cure, the leaves would not "order" 

properly, which caused an excessive amount of physical loss during 

handling. Therefore, some of the loss of yield was due to the 
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Table 12. Water soluble acids and pH as influenced by harv~sting 
and curing treatment and stalk position. 

Chemical Treatment Stalk Eosi tions 
factor identification 2 3 4 5 

Water NH-SC 3.73 3.91 4.33 4.56 
soluble 6:6:6H-SC 3.70 3. 71 4.55 4.57 
acids, % 3:6:9H-SC 3.03 4.10 3.93 4.38 

9:9H-SC 3.89 4.58 4.08 4.50 
18H-SC (3:6:9) 2.10 3.30 4.12 . 4.93 
18H-SC 1.90 3.28 4.18 4.90 
18H-SC (6:6:6) 2.14 3.30 4.04 4.90 
18H-BC 2.06 3.72 4.75 5.45 

Lso!/ 
(.OS) 0.59 
(.01) 0.79 

pH NH-SC 5.4 5.3 5.3 5.2 
6:6:6H-SC 5.3 5.4 5.2 5.2 
3:6:9H-SC 5.5 5.3 5.3 5.2 

9:9H-SC 5.3 5.2 5.3 5.2 
18H-SC (3:6:9) 6.1 5.5 5.3 5.1 
18H-SC 6.1 5.5 5.2 5.1 
18H-SC (6:6:6) 6.1 5.5 5.3 5.1 
18H-BC 6.4 5.6 5.2 5.0 

Lso!/ 
(.05) 0.2 
( .01) 0.3 

!/LSD - applicable for comparing different stalk positions at 
different harvest-cure methods. 

6 

5.03 
5.08 
4.76 
4.96 
5.44 
5.30 
5.37 
5.90 

5.1 
5.1 
5.1 
5.0 
4.9 
5.0 
4.9 
4.8 
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physical loss during handling. Walker and Vickery (1969) have also 

reported that curing affects the quality and final weight of flue-

cured tobacco. 

A differential varietal response to the curing methods was 

detected for yield and value per acre and price per hundredweight. 

Leaves from both McNair 14 and Coker 319 that were bulk cured weighed 

significantly less and were worth less per acre and per pound than 

leaves from the other curing treatments. Greater curing effects were 

noted for Coker 319 and both the three-harvest treatment (6 leaf 

harvest) and the two-harvest treatment (9 leaf harvest) approached 

agronomic performance of conventionally cured leaves. Failure to 

detect differences attributable to conventional curing of all stalk 

positions in the same barn in comparison to conventional curing of 

three 6-leaf sections in separate units indicated that there was no 

need to keep stalk positions separate when the once-over harvest was 

employed. 

The curing treatments imposed resulted in different filling value 

estimates for McNair 14 than for Coker 319, when stalk positions were 

considered. The curing of tobaccos from several stalk positions in 

the same barn or different barns did not alter filling values, except 

when bulk curing was imposed and filling value was increased. 

Bulk cured McNair 14 tobacco was high in filling value, regardless 

of stalk position, whereas for Coker 319 bulk cured leaves had filling 

values that were moderately high for lower stalk positions and higher 

values for leaves from upper stalk positions than for the other curing 

treatments, though notably below the values for McNair 14. 
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These results indicated that the standard curing treatments 

and the bulk curing treatment caused differences in filling value for 

McNair 14, while only the bulk curing treatment caused different 

responses in leaves from Coker 319. 

Chemical Constituents 

When the leaves were cured in a bulk barn, amino nitrogen was 

observed to be much higher than for any other harvesting or curing 

treatment (Table 8). The nicotine concentration in the bulk· cured 

leaves was significantly higher than from any of the other curing 

treatments. Leaf extracts from the different curing methods did not 

differ for pH. Bulk curing effects may have resulted from a change -in 

the dry weight of the tobacco which in effect changed the base which 

in turn influenced the concentrations of several ~hemical components. 

The curing treatments imposed resulted in different concentrations 

at one or more stalk positions for seven of the eight chemical con-

stituents ucasured. However, leaves that were cured in one or in three 

standard barns did not differ significantly for total nitrogen, amino 

nitrogen, nicotine, reducing sugars, water soluble acids, or pH 

(Tables 9, 11, and 12). 

Soluble nitrogen concentrations of leaves were higher for each 

successive stalk position when leaves were conventionally cured or 

subjected to bulk curing, but when the leaves were bulk cured, signi-

ficantly higher concentration of soluble nitrogen resulted at each 

stalk position (Table 10). Separate curing of leaves from the sections 

of the plant in standard barns resulted in higher soluble nitrogen 

concentration with each increase in stalk position to 5, but leaf samples 
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from stalk position 6 were lower than stalk position 5, which indicat('d 

a different response pattern than was observed for leaves cured in the 

same barn. 

Total nitrogen concentration was significantly higher for the bulk 

cured leaves from stalk position 4 than for leaves which were cured in 

one barn. For position 6, the bulk 'cured leaves were significantly 

higher in total nitrogen concentration than leaves that were cured in 

one or separated into three standard barns. 

Amino nitrogen and nicotine concentrations were significantly 

higher in leaves from stalk positions 3 through 6 when bulk curing was 

imposed, instead of curing conventionally (all in one barn or in three 

separate barns). Reducing sugars were significantly lower in bulk 

cured leaves than in leaves which were cured conventionally, which 

indicated that some phases of curing were not carried out to the same 

degree as when samples were cured in a conventional barn. 

The acidity of the leaf extracts was influenced only at stalk 

position 2, where the pH was significantly higher for leaves which 

were cured in the bulk barn as compared to conventionally cured 

leaves. A greater percentage of water soluble acids was detected for 

leaves from position 4 which were bulk cured than leaves which were 

cured separately in three standard barns and for position 6 where leaves 

were cured in the same barn. 

These results indicate that bulk curing did significantly alter 

the chemical composition of the leaves in comparison to those from 

the other curing methods. There were excessive amounts of the nitrogen-

ous constituents, which have been associated with inunaturity, but the 
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leaves which were cured in the conventional barns were also harvested 

in the same day, so there should have been no differences in maturity. 

This indicates that the bulk curing greatly altered the nitrogen 

conversions during the curing process. Also, the reducing sugars were 

excessively ~.ow in the leaves, which was associated with a reduction in 

starch to sugar conversion. The water soluble acids concentrations 

and pH were not the same as in the conventionally cured leaves, which 

indicated that there may be differences in the body of the tobacco 

associated with the curing methods studied. Curing did greatly alter 

the chemical composition of the tobacco leaves. 

Influence of Stalk Positions 

All of the nitrogenous constituents measured increased with 

increases in stalk position, except soluble nitrogen, which increased 

to position 5 (Table 8). Reducing sugars were highest in the leaves 

from mid-stalk positions and decreased toward the extremities. With 

increases in stalk position from the bottom of the plant to the top, 

the water soluble acids increased in the leaves and the pH of the 

leaf extract decreased. These results indicate that though levels of 

the chemical constituents were changed by the treatments imposed, 

overall stalk position responses were still evident. 

Stalk position responses were not consistent over varieties for 

amino nitrogen, nicotine, reducing sugars, water soluble acids, and pH. 

McNair 14 was significantly higher in amino nitrogen concentration at 

position 6 than Coker 319 (Table 13). The differential responses in 

terms of concentrations of chemical constituents of varieties at 



Table 13. Influence of variety and stalk position on eight chemical factors. 

Chemical Stalk Eositibns 
LS~/ factor 2 3 4 5 6 

Mc-14 C-319 Mc-14 C-319 Mc-14 C-319 Mc-14 C-319 Mc-14 C-319 (.05) (.01) 

Total N 2.34 3.34 2.59 2.70 2.80 2.89 3.25 3.16 3.42 3.38 0.28 0.37 

Insol. N 1.06 1.08 1.11 1.12 1.18 1.17 1.30 1.23 1.39 1.33 0.26 0.35 

Soluble N 53.7 53.4 56.9 58.2 57.3 59.5 59.3 61.0 58.8 60.5 3.11 4.12 

Amino N 0.21 0.27 . 0.23 0.27 0.24 0.24 0.29 0.26 0.42 0.28 0.07 0.09 

Nicotine 1.82 1. 79 2.18 2.41 2.56 2.95 2.76 3.21 2.88 3.25 0.27 0.36 w 
°" 

Red sugar 12.3 8.0 15.9 12.4 16.6 15.1 15.1 15.3 13.6 14.8 1. 70 2.25 

WSA 3.21 2.42 3.91 3.57 4.20 4.30 4.75 4.80 5.29 5.17 0.35 0.47 

pH 5.6 6.0 5.3 5.5 5.3 5.3 5.1 5.1 5.0 5.0 0.11 0.14 

.!/LSD - applicable for comparing different stalk positions at different varieties. 
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different stalk positions indicated that varietal selection may be an 

integral part of the development of an acceptable management system. 

Visual Evaluation 

Visual evaluation (by a tobacco company representative) of the 

cured leaves from the different treatments showed that the highest 

percentage of usable tobacco (53%) was associated with the conventional 

methods of harvesting and curing. Two treatments involving the once-

over harvest and curing in three conventional barns also had usability 

percentages which approached the normally harvested and cured tobacco 

(Table 14). Visual evaluation substantiated the agronomic and chemical 
' observations and also indicated that bulk curing did greatly alter the 

tobacco leaf. 
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Table 14. Influence of harvesting and curing treat-
ments on the percentage of usable tobacco. 

Treatment Usab1JJ Identification A B 

NH-SC 0.53 0.04 

6:6:6H-SC 0.34 0.10 

3:6:9H-SC 0.25 0.16 

9:9H-SC 0.21 0.15 

18H-SC (3:6:9) 0.42 0.06 

18H-SC 0.33 0.18 

18H-SC (6:6:6) 0.47 0.07 

18H-BC 0.06 0.26 

1/A =%of usable tobacco. 

B = % of tobacco usable to a lesser degree. 



SUMMARY AND CONCLUSIONS 

When the plants were harvested less than the normal number of 

times, there was some reduction in yield and value, but not in price. 

The leaves that were bulk cured were significantly lower in yield, 

value, and price than conventionally cured leaves, but there were no 

significant differences in the leaves for the agronomic factors when 

they were cured in one or separated into three standard barns. From 

these data, harvesting three times (6 leaves per harvest or 3, 6, 9 

leaves per harvest) and curing in a conventional barn seem to be the 

most practical. If a constant number of leaves per harvest was essen-

tial to the management system, three six-leaf harvests would be the 

most desirable. These results indicate that leaves can be removed in 

less than the normal number of harvests, which w6uld make mechanization 

more feasible. 

The harvesting and curing treatments imposed caused the varieties 

to respond differently at different stalk positions for yield and 

filling value. Coker 319 yielded more than McNair 14, but the lower 

leaves from each harvest section of the harvesting methods involving 

less than the normal number of harvests were lower in yield and higher 

in filling value for each variety, which was attributed to overmaturity 

of leaves from the lower portion of each harvest section. The leaves 

that were bt•lk cured were reduced in yield at the different stalk 

positions due to the cure imposed and the physical loss in handling. 

Only the bulk curing treatment significantly altered filling value for 

the leaves from Coker 319, but each of the curing treatments caused 

39 
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a different response in the leaves from McNair 14. 

Harvesting and curing means differed significantly for total 

nitrogen, insoluble nitrogen, soluble nitrogen, reducing sugars, and 

water soluble acids. When compared to the leaves ha.rvested and cured 

normally, leaves from the modified harvesting and curing methods were 

higher in amino nitrogen and lower in nicotine, and leaf extracts 

were less acidic in the leaves that were harvested once, regardless of 

the curing method. 

With progressive increases in stalk position from the bottom 

leaves to the top, there were increases in total nitrogen, insoluble 

nitrogen, amino nitrogen, nicotine, and water soluble acids, while 

soluble nitrogen increased to position 5 and then declined. The 

reducing sugars were highest for midstalk tobacco and decreased in 

leaves from the extremities of the plant. The pH of the leaf extract 

was lower with progressive increases in stalk position. In the 

reduced harvesting methods, there was a higher percentage of better 

quality, midstalk type tobacco than was observed for the normal 

method, but there was a reduction in total yield. 
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RESPONSES OF FLUE-CURED TOBACCO TO HARVESTING AND CURING VARIABLES 

by 

Samuel Joe Fariss 

Abstract 

Two flue-cured tobacco varieties (Nicotiana tabacum L.) and 

eight harvesting and curing methods were simultaneously evaluated. 

Harvesting variables involved the removal of different leaf numbers on 

different schedules. Curing methods included single or separate barn 

conventional curing and a bulk curing method. Certain agronomic, 

physical, and chemical factors were measured. 

The modified harvesting methods in which the leaves were removed 

in less than the conventional number of harvests caused a reduction 

in yield and value, but not in price. Bulk curing also resulted in 

lower yield and value per acre as well as dollars per hundredweight 

than conventionally cured leaves, but there were no differences 

associated with curing leaves from different stalk positions in 

separate barns. 

When considering stalk p,ositions, modification of the harvesting 

methods from the normal method caused a reduction in yield and an 

increase in filling value for the lower leaves from each harvest 

section. Bulk curing caused an increase in filling value in comparison 

to conventionally cured leaves. 

Leaves from the modified harvest treatments were higher in amino 

nitrogen and lower in nicotine concentration than normally harvested 

tobacco. Leaf extracts were less acidic for leaves which were 



harvested in one day than for normally harvested leaves. 

With increases in stalk position, the nitrogenous factors and 

water soluble acids increased, while the pH value decreased. Reducing 

sugars were highest for midstalk tobacco and decreased in leaves from 

the extremities. 

Plants that were harvested three times were not greatly altered 

in agronomic, physical, or chemical factors from those harvested 

conventionally, but the bulk curing of the leaves (as operated in 

1970) did alter these factors. 
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