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Paper Presented at 31st Tobacco Chemists' Research Conference, Greensboro, N.C.
October 5-7, 1977

Effect of Harvest Schedule on Yield, Value and Chemical
Characteristics of Flue Cured Tobacco

C.W. Suggs, Professor
Biological & Agricultural Engineering Department

N.C. State University, Agricultural Experiment Station
Raleigh, N.C. 27607

ABSTRACT

Although flue cured tobacco has traditionally been harvested on approximately
a weekly schedule, many growers are now harvesting at two-week intervals. In order
to extend the harvest season, thereby allowing expensive equipment to be utilized
more effectively, growers are also starting the harvest earlier and continuing
harvesting later.
A four-year series of experiments was used to measure the effects of a re-
duction in the number of primings and extension of the season by priming before
and after "optimum" ripeness. The extension ranged from one week immature (green)
to four weeks overmature and included treatments with normal timing of the first
priming followed by as much as four weeks delay before harvest of the second primings.
Per acre yield and value as well as sugar and alkaloid content were not signi-
ficantly affected by harvest schedule. Yield and value ranged from 1845 to 2050 1b/A
and from 1866 to 2061 $/A with the higher values generally being associated with
the normal and early harvest schedules. Sugar content varied only from 15.0 to
17.2% with no trends evident. Alkaloids varied from 3.05 to 3.48% with the delayed
harvest schedules tending to result in higher values.
From this work it can be concluded that harvesting can be extended several
weeks without significant change in yield, value, sugar or alkaloid content.
However, there was a slight trend for the normal and early schedules to give higher

yields and value.



INTRODUCTION

A series of experiments extending over several years was performed, to determined
how much various harvesting schedules would affect crop yield, value and chemical
composition. In addition to the check which was "optimally" harvested in four to
five primings, Table 1, the experiment involved a series of plots with up to four
weeks of harvesting delay, pleots in which leaves were picked one to two weeks pre-
mature and plots with as much as four weeks between the first and second primings.

The plots were located on the Central Crops Research Station, near Clayton, N.C.
All crops were grown in accordance with accepted agronomic practice. The first three
years of the investigation variety N.C. 2326 was used. The last year Speights G28
was used. Leaves were hand harvested in accordance with the test schedule and cured
in a bulk barn. Value was determined from plot weights, government grades and market
price average for each grade.

Although some of the treatments were severe, that is, significantly earlier or
later than normal harvesting, the effects on yield, value, % sugar and % total
alkaloids were not appreciable, Tables 2 to 6. In fact, out of 16 compariisons only
one was statistically significant. This was in 1974, Table 4, in the alkaloids.

These differences were due to a low value for the three primings at two week intervals,
treatment 10 and the high values for treatments 7, 8 and 9 in which the first priming
was delayed 2, 3 or 4 weeks past optimum followed by "as ripe" removal of the remainder
of the leaves. Even though the differences were significant the range was only from
2.75% to 3.487%.

Overall, yield and value did not display any identifiable trends with treatments
2 and 4 each being highest in two years and lowest in one year, Table 7. High and low
treatments for sugar and alkaloids were also randomly distributed.

In the four year averages, Table 6, differences were relatively small with a
glight -advantage for the normal, the one week premature (green) and the plot in

which the first priming was removed at the optimum time followed by a four week delay



before removal of the second priming.

Except for low sugar and alkaloid values for

the plots which were harvested two weeks green there do not appear to be appreciable

differences in leaf chemistry.

From this work it appears that significant changes in harvest schedule can be

tolerated without appreciable changes in yield, value of sugar and alkaloids content.

The better utilization of curing barns and harvesting equipment which are associated

with such changes in harvést schedule can mzke production of flue-cured tobacco

more efficient.

Taste 1. TrReaTvenT DESCRIPTION FOR HARVEST ScHEDULE EXPERIMENT

TREATMENT
WUMBER

Ist Priming

N O Ul W N

10

2 WEEKS IMMATURE
1 WEEK IMMATURE
OpTImm-

1 week ovER-RIPE

2 WEEKS OVER-RIPE

3 WEEKS OVER-RIPE

2 WEEKS OVER=RIPE

~{LATE START)

3 WEEKS OVER-RIPE

(LATE START)

L} WEEKS OVER-RIPE
(LATE START)

OPTIMUM
OPTIMUM

; Huvser oF
. OtHER PRIMINGS PrIMINGS
IMMATURE 4-5
IMMATURE 4-5
OPTIMUM 4-5
1 WEEK OVER-RIPE 4-5
2 WEEKS OVER-RIPE .45
3 WEEKS' OVER-RIPE 4-5
'AS RIPE 4
'AS RIPE I
AS RIPE 3
2 WEEK INTERVALS
_2ND PRIMING 4 WeEKs 3

LATER



TaBLE 2,

EFFECT OF HARVEST ScHEDULE ON YIELD, VALUE AND CHEMICAL CHARACTERISTICS
oF FLue Curep. ToAcco.. 1976 ResuLTs,

TREATMENT YiEtp  VALLE SUGAR  ALKALOIDS
Timing ... # PRIMINGS LB/A $/A 4 y
2 WEEKS GREEN 45 1740 19% L1 11,7 2.%5
1 WEEK GREEN : 45 1876 2058 110 12,1 2.%5
OpTIMUM 4-5 1910 2159 112 8.9 3.03
1 WEEK OVER-RIPE 4-5 1963 229% 10.3 3.5
2 WEEKS OVER-RIPE 4-5 1919 2195 10.0 3.44
3 WEEKS OVER-RIPE 45 - 1706 1930 8.8 3,50

2 WEEKS LATE START As Ripe 1793 1991 8.7 3.5
3 WEEKS LATE START As Ripe 7uy 2018 9.2 3.8
U4 weeks LATE START  ~ As Ripe 1751 2044 10.7 3.4
NORMAL START 3 1640 1835 79 3.3

1ST PRIMING NORMAL 3 1964 23p 9.5 397
ZND PRIMING 4 WEEKS LATER :

e 1819 g
SIGNIFICANCE OF TREATMENT nsf 1+

NS NS NS




TABLE 3.

EFFecT OF HARVEST ScHEDULE ON YIELD, VALUE AND CHEMICAL CHARACTERISTICS OF
FLue Curep Toeacco. 1975 ResuLTs.

TREATMENT YiELp  VALUE  SueAr ALkaALOIDS

TIMING # PRIMINGS e/A $/A % %
2 WEEKS GREEN 4-5 13859 1949 105 17.4 2.70
1 WEEK GREEN 4-5 1933 - 2029 o= 13.4 3.4
OpTIMUM 4-5 185 1970 12 16,5 3.V
1 WEEK OVER-RIPE 4-5 1525 1630 15,1 3.8
2 WEEKS OVER-RIPE 4-5 1414 1528 B4 3.57
3 WEEKS OVER-RIPE 4-5 1665 1808 14,0 3.74
2 WEEKS LATE START  As RipE 1550 1687 12,0 3,54
3 WEEKS LATE START As Ripe 138 1579 7.0 3.3/
U WEEKS LATE START As Ripe 1419 1519 15.8 3.57
< NORMAL START _ 3 63 175% 138 3.54

L

L Asalt

wlsﬁkrﬁi{nenom
2ND PRIMING 4 WEEKS LATER
VAN 1633 175 4.6 3.44
SIGNIFICANCE OF TREATMENT NS NS iS NS

vz 186 45 3.3



TaBLE 4,

EFFECT OF HARVEST ScHEDULE ON YIELD, VALUE AND CHEMICAL CHARACTERISTICS OF

FLue Curep ToBAcco. 1974 ResuLTs.
TREATMENT YIELD  VALUE  SueAr ALKALOIDS
TIMING # PRIMINGS Ls/A $A Tl R 73
2 WEEKS GREEN 45 - - - =
1 WEEK GREEN 4-5 255 45574 20,8 3.00
OpTIMUM 4-5 238 2347 45,5 22,0 3.01
1 WEEK OVER-RIPE 4-5 2149 2061751 20.8 2.93
2 WEEKS OVER-RIPE 4-5 287 2%H199°20.8 2.%
3 WEEKS OVER-RIPE 4-5 2311 2235 20.1 5,15
2 WEEKS LATE START ~ As Ripe 2183 219 2.6 3.20
3 WEEKS LATE START ~ As RiPe 2 2397 21.0 3.41
U4 WEEKS LATE START As Ripe 2339 2324 21.2 3.8
HoRMAL. START 3 2363 297 206 2,75
1ST PRIMING NORMAL 5 23 19.4 3.0
2ND PRIMING 4 WEEKS LATER
JEAN 2318 2304 209 g0
SIGNIFICANCE OF TREATMENTS NS NS NS 1% LeveL




TaBLE 5.

EFFECT OF HARVEST SCHEDULE ON YIELD, VALUE AND CHEMICAL CHARACTERISTICS OF
FLUE CURED TOBACCO, 1973 DATA.

TREATMENT YIELD . VALUE-  SuGAR ALkaLOIDS
TiMiNG i PRIMINGS le/A /A % %
2 WEEKS GREEN 4-5 = = = =
1 WEEK GREEN 4-5 18 1587 13.2 3.16
OPTIMIM 4-5 184 165267.713.1 2.3
1 WEEK OVER-RIPE 4-5 2539 198 20,0 3,15
2 WEEKS OVER-RIPE 4-5 1841 1632 il 3.63
3 WEEKS OVER-RIPE 4-5 181 168 185 3.48
2 WEEKS LATE START As Ripe 1854 634 20.6 Gk
3 WEEKS LATE START As RiPe 1889 74 217 3.3
b4 weeks LATE START  As Ripe 1929 i 1B.1 Sl
INORMAL. START : 5 1908 1676 7.8 3.45
meciSibms  m vs se 2a

[lEAN 1927¢ 57/, 1690 13.9 5.7
SIGNIFICANCE OF TREATMENTS NS NS NS NS



TaBLE 6.

EFFECT OF HARVEST ScHEDULE ON YIELD, VALUE AND CHEMICAL CHARACTERISTLC S gt 1 gk
oF FLUE Curep ToAcco. Four Years DATA, .1973 76. . ‘i‘z Pt a‘ﬁ;%
TREATVENT %l Ylew\fzb% wie/  Swem | Aucawomns
TimMING # PriMings | LB/A /wv S/ E é %
2 WEEKS GREEN 45 575541800 “@@ a9, 14,6 2108 2.8 2060
1 WEEK GREEN 45 4 205 (2203 999 16.2 4% 3,13 278
OpTIMM 45 gF 2000 2032 /o= 164 2% 3,05 17%"
1 WEEK OVER-RIPE 45 97 199 95 1991 7 ft 16,0 2451 3,34 272%..
2 WEEKS OVER-RIPE 45 472 1890—| 95197 1027 15,3247 3,40 2440
3 WEEKS OVER-RIPE 45 97 18831 951930 102515424 > 3.U7 2uey
2 WEEKS LATE START As Ripe 185 1886 10=16,0235% 3,59 Uy |
3 WEEKS LATE START As Ripe 1874{ 1917 [e2317,1237% 3,18 20620 ‘
1y WEEKS LATE START As Ripe 1860 1900 L0164 2375 340 ss
— NORMAL START 3 1800 1893 Lwz 15,0 23k 327 2515
IsT PR{f;lm(G NORMAL 2006 2061 L0271 15,6 28T 3,18 2424
ZND PRIMING 4 WEEKS LATER 1
Mean 1918 19% [.02715,8 245 3,97 2630
: 7
JE(:)K_A ’—Lé&/_J‘/_/L_ / e ‘/(, 2 u.'y(.k‘s o ALl ““Al@vr
- Z 5 | 94z s ol ot e T Twe 20
- { e 208t 2032 wes AT ML.~ g £ e 1 Jﬂ'«
) N 2U0 )/ 7 4 gy Pes e )
Yo e oo ¢ L) ’va.(u«AA 12‘»/_. l»f,n,_,“e loc E ‘
i 1994 /?7/ 4 )k(‘_ e el —
T 2 1§7(, 1927 ii A = // L‘L ‘h’A el |
e fé = (75~ 1 AV l/'wi\\\- Yol "V"“"
s 1 8§59 :"i‘u; | §00 aL(V.L/ﬁ e ﬁW
9> 1§25 11 q{UP;..: 34 a7 A
- ’l Aaq 140
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TABLE 7

TREATMENT {lUMBERS FOR HiGH AND Low YIELD, VALUE, SUGAR AND ALKALOID RESPONSE.

YEAR
VARIABLE 1973 1974 1975 1976
HieH  Low Hien  Low HieH  Low Hiedn  Low
YIELD 4 2 2 4,7 2 59,8 1,4 10
VALUE 4 2 2 4 2 9,58 4,11 10
SuGAR 38 5 7 1 IR 7 2 10
ALKALOIDS 5 1 9 19 4,6 1 8 152
| ek P03
T ek S 52
3 sk !
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L 72" BOX

/ (1. 83m)

/(I52m)
/ 52" BOX

(1.32m)

/ 48" BOX
(1.22m)

3/4 cfm/Ib
(.047 m3/min kg)

(.031 m3/min kg)

BOX SIZE 54' '(1.37m)WIDE ,52"(1.32m) HIGH ,
36"(.91 m) DEEP, 58.5cu.ft. (I.66 m3) 850 1b (386 kg)
LOAD = 14.5 Ib /cu.ft.(232.3 kg/m3 )
CROSS SECTION 3.5 sq. ft. (I.25 m2)

(o}

WILTED

3rd DAY OF CURE
52"(1.32 m) BOX

lcfm/1b

Fdg. 11.

(.062 m3/min kg) /‘.'\/
3/8 cfm/lb .
(.023 m¥%/minkg) 3/4 ctm/Ib o o
(.047m¥min k
il 20 30 m3/min
i T T e T T
500 600 700 900 1000 1100  cfm
FLOW

Air flow characteristics of fan-curing barn system (curye running from upper left to lower right)
and various sizes of curing boxes.
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