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ABSTRACT

The study was carried out to investigate the effect of control leaf number on growth and che-
mical characteristics, and on yield and guality in flue-cured tobacco. The rest upper leaves of 14, 16,
and 18 leaves per plant were removed at button stage, and the plants were harvested 10, 12, and 16
leaves with discard 4 leaves of the bottom, respectively.

1. There were showed a tendency to increase in length (LL), width (LW), area (LA), fresh (LFW)
and dry weight (LDJV) per leaf as leaf numbers were decreased, while those per plant and the
ratios of increase of those per plant were decreased.

2. In compensation effect (CE), there were increase in LL, LFW, LDW, LL/LW and LDW/LFW
with each decreasged in leaf numbers, while LW was decreased, LA unchanged.

3. There were significant increases in LL, LW, and LA at 5th~8th stalk positions form bottom
(SP), while those.at 13th—~16th SP were decreased. Also, LDW at 5'h~10th, apd LDW/LFW
and weight per ﬁnit leaf area at llth ~16th were increased as leaf numbers decreased,

4, Mean per plant and CE of nicotine were increased, but those of sugar were decreased with each
decrease in leaf numbers. In addition, nicotine contents at 51:‘“'*-14th SP except for 9“"----'10th

were increased, otherwise sugar contents at 7tho1a th yere decreased.
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5. There were showed a tendency to increase in grade per plant and in grade at 5th_gth SP, but

decrease in CE of grade as leaf numbers were decreased.

There were significant decrease in

grade at 110 <14th sp. Also, ratio of bgrade was decreased, while ratios of 3 and 4 gxiades

were increased,

6. When the 2 leaves at 379~4th gp were harvested, price was decrease 2.6 % and yield was increased

5.8 %

7. When the 6 leaves from convention were removed at button stage, effects of apparent, compen-

sational, and net per leaf on yield were -3.9%, +2.6%, and -6.59%, respectively, and those on

price were +1.1%, -1.6%, and +2.7%, respectively.
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Table 1. Change of leaf length and width of harvested green leaf in relation
to the control of leaf number.

Lean‘c length(em)

Leaf with (cm)

183(:::11:{i0n Harvested leaf number Harvested leaf number
frombottom 0 12 14 18 IB%/E L - R VR
19 ~20 + o+ + 523 — o+ o+ + 186 —
17 ~ 18 + + 5.7 580 NS + + 189 21.7 NS
15~ 16 + 551 62.0 63.0 7.6 + 209 233 937 0.8
13 ~ 14 60.8 631 641 67.8 5.0 2.5 254 24.6 2.0 4.3
11 ~12 69.7 69.2 67.1 678 NS 27.7 21.6 30.1 324 NS
9 ~10 68.7 69.1 65.8 62.8 NS 3.0 32.1 343 342 NS
7~8 63.9 65.4 63.8 5.1 2.4 349 344 351 33.2 3.4
5~6 5.6 59.6 54.9 48.8 3.5 344 347 333 295 4.5
3 ~4 +H 03— 44 A+ 28—
1~2 o = 44 4 A —
Per 644.4 763.0 866.8 1035.8 19.5 301.0 3%0.2 399.3 487.8 16.2
plant A 122 120 138 142 NS 106 15 127 136 6
B 64.4 63.6° 61.9° b57.5 3.1 30.1* 29.2° B.5° 2.1 3.0
f:;f C  60.9° 61.2*° 60.7* —  —  3.7% 30.3* 29.1° —  —
B/C 105.7 103.9 101.8 — - 9.0 96.4 97.9 — -

+ : Were removed at button stage, ++: Were not harvested after maturity,

Growth at harvesting stage
Growth at button stage

A ! Ratio of increase=

* 100 O

B : Mean per leaf

C : Mean per leaf of conventional plot in the same stalk position that was the
control of leaf number,

* Between B and C, means followed by the same letter were not different
at the 0.05 level of significance,
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Table 2. Change of leaf area and leaf length/leaf width of harvested green
leaf in relation to the control of leaf number.

Leaf area (efd) Leaf length/Leaf width
Stalk

position Harvested leaf number Harvested leaf number
from bottom 12 14 18 '*5502 0 12 14 18 L3P
19 ~20 + + + 616 — + + + 2.81 —
17 ~18 + + 668 798 NS @+ + 2.94 2.6 NS
15 ~ 16 + 720 914 942 121 +  2.64 2.66 2.66 NS
13~ 14 861 1,014 998 1,241 218 270 2.50 2.60 2.35 NS
1 ~12 1,233 1,206 1,74 1,389 NS 2,55 2.53 225 2.09 NS
9 ~ 10 1,348 1,399 1,467 1,359 NS 222 216 1.97 1.84 0.22
7~8 1,410 1,424 1,417 1,199 112 1.84 1.2 1.8 1.72 NS
56 1,305 1,310 1,1% 914 235 1.74 172 1.65 1.66 NS
3~ 4 ++ 4+ 58 . — A+ 4+ 192 —
1~2 ++ o+ A 4+ - 4+ ++ =+ -
Per 12,341 14,164 15,794 18,032 1,625 2.21 2.24 2.2 2.19 NS
plant A 129 142 156 162 8 119 115 113 107 11
B 1,231* 1,180° 1,128* 1,002 165 2.21* 2.24* 2.21* 2.19 NS
f:arf C. 1,220° 1,174* 1,1200 -—. . — 1.93° 2.06* 2.14* ~— -
B/C 100.9 1005 100.7 - — 1145 109.3 106.1 - -

+ 1 Were removed at button stage, ++: Were not harvested after maturity.

Growth at harvesting stage
Growth at button stage

% 100 Co)

A : Ratio of increase=

B : Mean per leaf

C : Mean per leaf of conventiopal plot in the same stalk position that was
the control of leaf number.

* Between B and C, means followed by the same letter were not different
at the 0,05 level of significance.
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Table 3. Change of leaf fresh and dry weight of harvested leaf in relation to
the control of leaf number.

Leaf fresh weight (g) Leaf dry weight (g)
Stalk
position Harvested leaf number Harvested leaf number
frombottom 0 w1 B 1w 12 1 s k3P
19~ 20 + + =+ 42.2 — + + =+ 8.30 -
17~18 + + 42.9 43.9 4.9 + =+ 8.45 8.42 NS
15 ~ 16 + 51.0  53.2 55.5 NS + 9.60 9.2 8.563 NS
13~14 60.6 58.9 60.9 65.2 NS 11.09 10.11 9.43 9.62 NS
11 ~12 69.1 66.5 68.5 68.3 NS 12.16 10.61 9.47 9.10 NS
9~ 10 78.9 76.6 79.8 71.2 NS 10.45 9.72 9.42 8.67 1.39
7~8 12.4 72.1 69.9 60.1 NS 8.7 8.84 7.74 6.80  1.53
. 5~6 65.9 67.5 60.0 50.7 NS 6.95 17.15 6.05 .42 1.62
I~14 ++ ++ -+t 41.2 NS ++ ++ 4+ 4.03 -
1~2 ++ 4+ T+ ++ NS ++ ++ ++ ++ —
Per 693.6 785.2 870.4 1,006.6 150.2 98.70 111.26 119.90 137.78 13.44
plant A 149 163 179 185 13 239 249 264 X6 18
B 69.47 65.4* 62.27 55.9 NS 9.87* 9.27* 8.56* 17.65 1.8
ﬁzz;f C  63.1* 618 60.0° ~  —  7.90° 8.01® 806 -~  ~—

- B/C 110.0 105.8 103.7 - — 124.6 115.6 105.9 — -

+ i Were removed at button stage, ++: Were not harvested after maturity.

Growth at harvesting stage
Growth at button stage

A : Ratio of increase=

x 100 OQ)

B : Mean per lea'f

C ! Mean per leaf of conventional plot in the same stalk position that was
the control of leaf number.

* Between B and C, means followed by the same letter were not different
at the 0.05 level of significance.
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Table 4. Change of leaf fresh weight/leaf dry weight and weight per unit leaf
area of harvested leaf in relation to the control of leaf number.

Leaf fresh weight % 100/ Weight per unit leaf area
leaf dry weight (0 (g/100 ci)
Stalk

position Harvested leaf number Harvested leaf number
frombattom 3 n 1 e w0 12w 18 3P
19~ 20 + + + 19.7 - -+ + + 6.85 —
17~ 18 + + 19.8 17.7 NS + + 6.51 6.15 _NS
15~ 16 + 18.8 17.7 15.5 1.3 + 6.99 5.84 5.2 0.84
13~ 14 18.4 17.4 15.8 14.8 1.5 7.07 5.82 6.12 5.24 0.65
11 ~12 17.6 15.9 13.8 13.4 1.3 5.88 52.63 5.3 4,92 0.3
. 9~10 13.3  12.8 11.8 12.0 NS 5.60 5.50 5.45 5.26 NS
T~8 12.1 11.7 11.0 11.3 N5 5.11 5.08 4.95 5.06 NS
5~6 10.9 10.6 10.1 10.6 NS 5,02 5.16 5.22 5.69 NS
3~4 ++ 98 - 4 4+ 195 —
1~2 ++ ++ ++ ++ — ++ ++ ++ -H -
Per 14.5 145 143 13.9 NS 5.74 568 564 58 NS
plant A 163 - 158 153 146 13 118 117 117 121 NS
B 14.5% 14.5* 14.3* 13.9 NS 5.74* 5,68* 5.64* 5.8 NS

P;ee;f C  12.4® 12.9° 13.6°0 —  —  5.28° 535 546° —  —
B/C 116.9 112.4 105.1 - — 109.8 106.7 103.3 - —

+ : Were removed at button stage, ++: Were not harvested after maturity.

Growth at harvesting stage
Growth at button stage

X 100 (9%

A ! Ratio of increase=

B ! Mean per leaf

C: Mean per leaf of conventional plot in the same stalk position that was
the control of leaf number.

* Between B and C, means followed by the same letter were not different
at the 0.05 level of significance.
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Table 5. Change of chemical component of cured leaf in relation to the control
of leaf number.

Nicotine (% Total sugar o)
Stalk
position Harvested leaf number Harvested leaf number
from bottom b 4 18 L9 10 12 14 18 L2
19 ~ 20 + + + 412 - + + + 144 -
17 ~ 18 + + 4.5 4.12 NS + 4+ 13.0 141 NS
15~ 16 +  4.73 4.08 4.1 NS + 1.7 13.2 150 NS
13~ 14 4.74 439 3.98 3.41 0.79 9.0 1.7 135 15.6 5.5
11 ~12 4.4 4.05 3.87 2.96 0.8 11.4 123 13.8 16.8 5.3
9~10 3.17 2.9 264 251 NS 10.5 120 150 17.4 3.5
7~8 2.57 2.85 2.4 1.51 0.62 1.4 12.9 16.2 20.4 3.8
B~6 1.97 1.77 1.63 1.02 0.42 12.0 12.9 12.0 13.8 NS
3~4 +=+ +  + 0.68 — + o+ 10,8 —
1~2 o A~ A —
Per plant 3.8 3.37 3.26 2.71 0.66 10.9 12.3 13.8 15.4 2.6
B 3.38* 3.3® 3.%* 2.71 0.65 10.9° 12.3* 13.8* 154 2.6
f'ee;f C  2.28 2.50° 2.8° —  —  16.8° 16.5° 16.2* —  —
B/C 148.2 130.6 116.0 — ~ 6.8 T4.5 82 @ - -

+ ¢ Were removed at button stage, ++: Were not harvested after maturity.

B : Mean per leaf.

C :Mean per leaf of conventional plot in the same stalk position that was
the control of leaf number.

* Between B and C, means followed by the same letter were not different
at the 0.00 level of significance.
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Table 6. Change of grade in relation to the control of leaf number.

Grade
Stalk

position Harvested leaf number
from bottom 10 12 14 18 Ls%/i)
19 ~ 20 + + + 4,92 -
17 ~ 18 =+ + 4.75 4.25 NS
15~ 16 + 4,25 3.92 3.83 NS
13~14 4.17 4.00 2.92 3.25 0.76
11 ~12 3.50 3.42 2.67 2.17 0.74
9~10 3.25 2.33 3.00 2.42 NS
7~8 2.50 2.67 3.50 3.42 NS
5~6 2,92 3.50 3.92 4,17 NS
§~4 ++ ++ ++ 4.83 -
1~2 ++ 4+ ++ ++ —
Per plant 3.27 3.36 3.52 3.70 NS
B 3.27° 3. 362 3.22° 3.70 NS
El’:arf C © 3.08° 3.21% 3.36% - —
B/C 105.8 104, 7 104.8 - -

+: Were removed at button stage, ++ : Were not harvested after maturity.

B ! Mean per leaf. ‘

C ! Mean per leaf of conventional plot in the same stalk position that was
the control of leaf number.

* Between B and C, means followed by the same letter were not different
at the 0.05 level of significance.

-61-



Table 7. Change of the ratio of grade in relation to the control of leaf

number at button stage.

Harvested Grade
leaf number 1 2 3 4 5 Total
10 — 2.1 21.8 55.1 21.0 100.0
12 2.1 3.9 21.3 43.7 9.0 100.0
14 1.5 3.1 19.8 45.4 30.2 100.0
18 2.8 3.2 14.4 40.2 39.5 100.0
LSD 5% 1.7 NS NS 12.9 NS
* Ratio of grade= C2Ch grade weight 5, o

Total weight

Table 8. Effect of discard or harvest of 3th-

4th 1eaf (2 leaves) from bottom

at harvesting time on yield and price.

Yield Price
Item
g/plant % Won/kg %
Harvest (1) 137.78 100.0 2,085 100.0
Discard (D) 129.72 94.2 2,663 102.6
Effect (D-H) -5.8 +2.6
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Table 9. Apparent, compensational, and net effects of yield per plant as upper
leaves removed at button stage.

Upper leaf number removed Correlation

Item . ) i S Regression coefficienvt _
Total ; TO (g) 120.728  119.90 111.26  98.70
Apparent effect ; _ _ _
AE () 0 9.82 -18.46 ~-31.(2
%¢ 0 -7.57 -14.23 -23.91 Y,=-8.920X+0.331 -0.997""
Same Stalk; $S%(g 129.72 113.12  96.28  79.22
Compensational
offect : CE® (g 0 6.78  14.98  19.48 |
9%f 0 5.23 11.55 15.02 Yc=2.569X+0.243  0.994"*
Net effect; NE®(g : 0 -16.60 -33.44 -50.50
%" 0 -12.80 -25.78 -38.93 Yy =-6.48X-+0.088 -0.999""

a ; Convention, b ; Each TO-a, ¢ :% of AE to a, d; Total vield of conven-
tional plot in the same stalk position that was controlled leaf number,

e ; TO-SS, f ;% of CE to a, g; AE-CE, Effect of the upper leaves removed,
h;% of NE to a. . '

% ; Significant at the 0.01 probability levels.
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Table 10, Apparent, compensational, and net effects of price as upper leaves
removed at button stage.

Upper leaf number removed

Item Regressio Correlation
0 9 4 6 g n coefficient
Total ; TO(Won/kg)  2,653% 2,700 2,778 2,822
Apparent effect ; -
AR o/l 0 o 125 169
% 0 1.77 471 6.37 Ya=1.103X-0.095  0.994
. d
e i 55 2,68 2,84 2,011 3,087
Compensational _ _ -
effect : CE°(Won/kg) 0 134 193 265
9%¢ 0 -5.06 -7.21 -9.99 Yo=-1.610%-0.747 =-0.982"
Net effect ; NE®
0 318 434
(Won/ka) 181
9%h 0 6.82 11.99  16.36 Yy=2.713X+0.655  0.9%"

a ; Convention, b ; Each TO-a, ¢ ;% of AE to a, d; Total price of conven-
tional plot in the same stalk position that was controlled leaf number,

e ;s TO-85, ;% of CE to a, g AE-CE, Effect of the upper leaves removed,
h:% of NE to a. :

*, #% ; Significant at the 0.05 and 0.01 probability levels, respectively.
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