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Influence of Maturity on the Plastid Pigments and
Chromatic Characteristics of Paddy Tobacco
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ABSTRACT : Field experiment was conducted to get the basic information about the difference
in color and plastid pigments at the different stage of harvest of flue-cured tobacco cultivated in
paddy field, and compared to upland ones. All tested crops were primed in lots of 3 to 4 at each
priming, beginning at the bottom of the plant. Leaf pigments and chromatic values of tobacco
leaves were determined in samples collected at weekly intervals, and according to analyses
obtained from 4 stalk positions. By the degree of maturity, leaves harvested were separated with
visual characters into four classes of immature, mature, ripe and mellow. Regardless of stalk
position, chlorophyll contents was higher in the order of immature > mature > ripe > mellow,
respectively. In fresh leaves, chlorophyll levels was higher with ascending stalk position.
chlorophyll a and b in cured leaves were less than 10% of the amount present at harvest, and it
was estimated that maturity condition also influenced the rates of degradation of plastid pigments.
Fully mature leaves of upland diverted from paddy field showed slightly higher in chlorophyll
contents than in those of upland tobacco ones but somewhat lowered in L* and b' values, and
there was no difference in a~ value.
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Fig. 1. The order of Maturity in fresh leaf
1. Immature 2. Mature 3. Ripe 4.Mellow
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Table 1. Physico-chemical properties of soil used in the experiméht.
Exch.cations ’ Soil
pH OM T-N  AvPOs CEC
Ca Mg properties
texture

(L:5) e (% )—- (ppm) ---—-(me/100g)------ sand silt clay

56 151 012 101 0.46 4.08 151 109 lg’;l; 218 516 26.6
& wolglen, i AAFYFE BRT A5 Qo) A9AET free chlorophyllgFEl&o] =
o] ¥IW FZ3] AdEHE AR YEHUH, H5 otthe B 1i(Steffens, 1960)F3 AlZddA= FAF
A3 F&de qFEHot g ta v H, F45e HqAFARF WIe HR
gtth, =, wrehil7iel = =gulst ggele 8 Ehe B] 129742 xanthophyll#} carotenoid7l 47}
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832 Adaro] &35 (Walker, 1968),

cholrophyll %2 AHHLdsE ¥i & 12F
HAo] 0.68~249mg/gAEolt ARG = 035
~0.78mg/g7t A FAaTHE Gwynn(1978)2] A}
st FFA o 2 B Fe g%t F2
M2EF Fx9 FHo| I (Griffith, 1984), 3}
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Table 2. Plastid pigment concentrations in tobacco leaves at different stage of maturity.

Plastid pigments(mg/ £ )

Field Maturity Chlorophyll a Chlorophyll b Total Chlorophyll Carotenoids
O @ @ ® 0 2 @ ® © o v @& © 00 0 @®
Upland  Ripe 098 286 3.09 367 047 052 065 096 146 336 373 461 022 025 031 046
Immature 542 533 587 631 242 240 245 320 783 773 830 950 118 119 122 155
Mature 284 354 370 424 100 084 132 144 385 437 501 569 049 045 0.63 170
Faddy Ripe 272 314 324 395 071 067 079 138 344 381 402 530 035 034 039 066
Mellow 055 0.60 091 144 012 016 020 026 068 075 112 169 005 007 010 013

Note : @, @, @, @ : means Lugs, Cutters, Leaf and Tips leaves, respectively.



WS A« FAS

Table 3. Chromatic characteristics in tobacco leaves at different stage of maturity.

Chromatics
Field Maturity L a b
@ @ ® @ e @ @ @ O @ @ o
Upland Ripe 646 638 632 624 -75 -91 -84 -98 280 284 231 286
Immature 442 418 422 401 -89 -150 -195 -201 204 219 197 197
Mature 532 474 485 484 -147 -134 -177 -189 250 252 234 236
Paddy

Ripe 585 576 565 543

Mellow 650 650 636 626

-107 -142 -134 -150 283 281 275 266

-48 -66 -56 -105 333 325 273 284

Note : L, a, b Values represent the index of lightness, red and yellow in chromatic values, respectively.

Note :

o] diHez it FU=E 8, Fgol B, 2
gell vie) wgtow 77t 2E4F F7HEA
=2

' ilgtde FURE(@SY)AME 7
v el vigt PEop RN ZF w
skem, #3717k B %2 wgul o] A
o ¢dd s ARG AP AF
AYE7}t S=tde 938 B¥o) gy 23

O, @, @, @ : means Lugs, Cutters, Leaf and Tips leaves, respectively.

AELFE =XY A2 chlorophyllgHae 44
BUFE Fo} carotinoidA MAFR2 @AiHo
AAY AATYE Gwynn(1978)e] BT HAH
F Aoy FY EFFolEE A5HEY By
&, FEAY J13dda wEg 539
chlorophyll #3Ma}Fo] Aolgd @AM 4
B4 2 4F g va gsids 495
(Chaplin, 1975 ; Terrill, 1974)% 3lo] A% F <l

Tahle 4. Changes in leaf color of tobacco leaves at different stage of maturity during the period

of curing.
The time elapsed
Field Maturity
0 12 24 36 48 60 72 84
(%)
Upland Ripe 30 43 65 90 95 100 100 100( 3)
Immature 10 20 30 47 57 80 85 95(20)
Mature 20 35 50 80 85 95 99 100( 7)
Paddy

Ripe 30 40 60 90 95 99 100 100( 5)
Mellow 40 50 70 95 99 100 100 100( 5)

* Ratio of brownish color were shown in parentheses.
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Table 5. Comparison of plastid pigments concentration in cured leaves at different stage of maturity.

Plastid pigments(mg/ ¢)

Field Maturity Chlorophyll a Chlorophyll b Total Chlorophyll
“ o o @ o ® @ @ @ O @ 0 @
-" Upland Ripe 009 020 025 029 005 009 012 013 015 029 036 041
Immature 071 075 08 110 031 034 035 042 104 109 120 148
Mature 024 031 036 038 009 012 015 016 033 046 052 054
Paddy Ripe 019 021 028 031 008 010 011 013 025 032 038 042
Mellow 015 018 023 027 007 008 012 012 024 027 033 037

Note : @, @, @, @ : means Lugs, Cutters, Leaf and Tips leaves, respectively.
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Table 6. Chromatic characteristics in cured leaves at different stage of maturity,

Chromatics

Field Maturity L a b
»  ® ® T 2 @ ® D 2 @ @
Upland Ripe 695 713 684 64.0 58 71 90 93 450 489 506 474
Immature 594 598 547 545 64 86 108 115 438 457 464 416
Mature 658 669 634 606 60 61 93 95 451 450 502 476
Faddy Ripe 69.0 701 653 625 54 55 86 91 444 438 490 461
Mellow 636 678 651 64.6 55 56 8.1 73 394 393 444 455
Note : L), a, b’ Values represent the index of lightness, red and yellow in chromatic values, respectively.

Note : (D, @, @, @ : means Lugs, Cutters, Leaf and Tips leaves, respectively.
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