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ABSTRACT : The occurrence and chemical properties of grey tobacco leaves (Typelll) found
in 1995 crop of flue-cured tobacco cultivated in paddy field were investigated to compare with
those of normal leaves. Cured leaves of NC82 were separated by visual characters into 3 classes
of slight, fair and severe symptoms of grey leaf by the percentage of grey parts to whole leaf
area. Number of samples classified with discoloring portion was the order of greyish brown >
reddish brown > greyish yellow, respectively. Grey leaves of this type were mostly found among
the leaves harvested from upper stalk position, and it was estimated that growth rate of upper
leaves also influenced on the occurrence of grey leaves. Grey leaves showed remarkably lower b’
and 1" values than those of normal leaves, while a” value was mostly higher in grey leaves.
These tendencies in chromatic aberration showed more remarkable difference in the degree of
grey symptoms. Chemical analyses of grey leaf samples indicated that they contained less total
nitrogen and nicotine, and more total sugar and starch than those of normal leaves. In chemical
traits, these tendencies were accordance with the degree of grey symptoms, and within the same
leaf, grey parts were decreased in total nitrogen and ether extract content compared with those of
normal parts, but there was no difference in nicotine and Cl contents.
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EREAe AYEFTH AL ERVE T
EY8 2309 FHEH L= JoE 49
A = 1,108 greyd(iE T, 1983 ; AH ¥,
1973 ; WX %, 19723 22 deo A4 A
2 fFEEE MY geydL ZAsofate] o]
23 4% ALF=9 Ayl Fadlelgta Bn
H3 ATHEquchi et al, 1983 ; leda et al, 1984 ;
HILE, 1983). ¥ greygel T4 Hdeze o
Aol g Ao FFAATT HA7) oA
F43%) 150 A& Fuvloe AHEY A4
T RES 2U39 Y olF FAT dof =
e} YA s e = A, HgAFAA F57]
Eogedie F5Fe] HE o), 28l o7t
A a4 oF B GHAFNZ YR F
Fol 4= 23 A B AV dE A&F9
A2 Aa7) AFFE HFE A4S 9oz
A% o] A5 chKuwano et al, 1983 ; F
11, 1975 ; Shinohara et al, 1980). ©]21%+ &3
greyd< TAEA} BAE FET, HAA
ko] Aol 9L ¥lwE AFoln, WEAE =
ANAE 49 “Ads neFIEE o)At B
S(Shinchara et al, 1983 ; #H, 19793 FY=2
o)A Aujate] LBE MY greydL ZAFH vl
Rte] A 2 US4 FRE Aolrt AT
t = (Wada et al, 1984)= o] 2 FA7&&
PAHeE FH4T £ AATh ok L B
A B AFe FHREH oA &9 I,1%E grey
e ZREHo g Aold s HE MF grey
gell o N12ARE 47l Hdtq A& Fol
1959 50 4 Hd FHAEA greyd TAY
A Age ZAITAM (AL E ol FHY
greyd ABE L2 @A oE NAE
fEgs BRI ATFHEH FHE TY =4

A e FAEH Hl@Ee FALEA SR
ME % Wy

Ao ALEH AgE 19959 FFUYAAEAF
2 A7AEAANA FHE FRAAFA] greyq H

A AP el T gela NC&el A EI A
Ay E greyT] 3 g-& AMHIS FIHFoR A
g MdA HNATE FESI 4A L 3
AE EAAEE 3G AT greyde AFEH
AR EFeta AAGIAA P greyF-£2
HE8 ALéte SAAEE AF520%018h), FF
(21-30%), AZ2E1%e1})e 3¢FEo=m FEIHFCH
AAZALE AEE FHE AAT F, geyFEH
BAAEY FERAE Fste 0CAA 247 2=
31 E4so ERARE ZAFIAT AAFAL
= MAANDUID)= FA3t] JISZ 87294 we
L, a, b2 deigich 45 4284e d5d
FdzdTd SR B9 o, A
Ahe NF Keldhaly, Yzds 33 2AFE
A (Technicon autoanalyzer), Fas AH2 HF
Y (Potentiometer), Fe, Mn, Cas2] Z7]|4¥2
FBEFH =" (GBCSB0) EAT WEL A
BE 25% ¢atem 3A7 7hEed &, Thiord-
AmylaseZ & A3l AgsdE FFE 73T o
Z)e AFEEFE AT A= FAFen, AFAH
2 &2 Soxhlet extracting apparatus® ©]-&-3}
o] A2 E petoleum ether2 &30 FEE]
FHE Tt A#slGrh

An o o

ARG A 2AAAF ME greydel &
FAAE BAGre HAFEE AANAEHA o
3 greyf-wo] WEEZ vehd dde Table 17
20 Greygel 242 AgelA 7HE Bk &
> 549 olet FES g 2%
ZollA Arjstg e, dddMe TAHA ok,
OlERH Y grey T2 B FAFSHE AL
2 Jelhgs, gEE Ao 2gun wskth
] 389 gel FAel JFHE ILIUE grey
FAET, 1983 ; AE F, 1973 ; o] F, 19%)FH=
Ak geion, Yduyoer @S ¢
o2 RF7 R AL N¥ez AFRFHL
mye gduy ¢ AzgsNges EA3Y @
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4 greygd RSV YA oHYE EI
(Amold, 1981 ; L5, 1986)= ALl B Alge] 4
H 19595 AFER AN FHE AR e
JuEy p2RAHE 5L gYen, #HIL F
(1983)0] Aoz MY greyd=t 1,118 greyyd
o] ol ARF FEHY YEive dIry
wye] f5o Fe, 44, 938 FA a2
ARA7L A F3Ee, Y7 o)F gk
o) Ho] Qo] 2% H Fo2 TR 7H5IA
gu Rudte A, MA@ AgE ddd)
o ZAIEAR A" 534 B AgddE dA=2
dH e Aoz venth

Table 1. Occurrence and classification of grey leaves
(Type I} collected from the stalk position
with visual characteristics

Degree of No. of grey leaf samples

symptom”  Lug  Cutter  Leaf Tip
Slight - 8 38 40
Fair - - 17 29
Severe - - 12 30

1) Degree of symptom :  Severe, fair and slight
symptoms means more than 31%, 21 to 30% and less
than 20% in percentage of grey part to whole leaf
area, respectively.

g MY greyg s FAFHAEE @4
of me} EFe Ax(Table 2), greyde] A4-& A
AHez FZAFel 7 Bk Hg4 > 3%
A > o@7}A] o] 41 (parti-colored) &=o]%
t}.

olF PRYE RUY AgolAT FHzao, £
gL M) Ao R FHE oYL 29
& 2% H3doz vepdth gabs greygdel A
FEHRL ANFL,E A2, FHEIE F
ZaAFo] %ol TAEE AR FHE B
g 2 AP Fol EAHA d%E A¥ I,
1% geygde dxge Mdtezxz F#9]

Table 2. Classification of grey leaves (Type Il
collected by the stalk position with visual
discoloring portion of each leaf

No. of samples classified with

Stalk discoloring portion
posiion ~ Greyish Greyish Reddish  Parti-
yellow  brown  brown  colored
Cutter 8 - - -
Leaf 00 - 3 20 .
Tip - 39 51 9

HeE Aoz BAHYTH

M3 grey@el TAHL AA7]e)F o] Huf4
Feko] ol FsldlA gyt gy Yy AHAT
B RUEGCEI $, 1983 ; fE, 1983)7 A3
F8A BAEH greyg LAFAY BAS 7H
7] 8t ARF greyd o WAE 2P
4%, 9% % AYS5 S ERER FUEH v
&g ch(Table 3). Greyg2 AAFRT 9%, & &
AFFANAH 2F FolA= Aoz vehvyn 33
A7t A8FE YA AdsEen, 49
FAe AFol ARdE HY)FE FH/AA 4
Age AF&AAM 2AAES APH s 24
g 4 oAtk A= 2710 @dE Aad &
Aol 98 A4 AF4R W HFEY

< A= g vehdte J44847 38 2Eg

Table 3. Relation between occurrence of grey leaves
and growth characters in upper leaves

Leaf length Leaf width Dry weight
Degree of

(cm) {cm) (g/plant)
SYMPOM oo Tip? Leaf Tip Leaf Tip
Slight 61 51 26 19 402 279
Fair 57 48 24 17 375 260
Severe 54 4 22 16 352 245
Normal 62 52 26 18 398 284

* B3 . 1st5th and 6th-10th leaves from the top,

respectively.
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(Kuwano et al, 1983)7= Qo] 27|k ZFAA
2Rz og Aozt AR, FAL dofstd R4
A7) 4L deoln, AALo] I8 HL 2P
oz A9de] A%77 487 A1 YR
Faje] o)HFEY greygol thda vt AF4
& (leda et al, 1984 ; Shinoha et al, 1983)7} &
A @d Ao BlFo] ME greyds BT Ax7)

A9ide) AAEGE AT AV UEE & 5

Ak

Greydel 247 Q49 FAE Table 494
BE vle} o] 2ol ATFE AR wH
g9 WES vehle L7 24sn 2444
7t A& A9ALEE dolAE Aoz UER,
AMAAS e aXE LRge dzdold
o gAA2yl B3 99 9& LAE By a
A7t B9m, A2A B 2EEYFES LA 23
aXe Bston, 949 $AYEE UehiE bA
= Qg AAGANN 2otk AgPAEEE
dAE BAREEE AT AFe] gt 'K
gt bAE greyZAel AE4E A veht W3
grey@el MaH EAE BHch A5l A4 M
4 greydel FEE SURHE FXHoE R
se AxaA A4 A9 Afge 7Hedht 49
AAR Qale Ad) s, Ade] EEH
9 2ol YojN FEo| BHA fvke FF
(RE %, 1973)% o1} Wada F(1984)°] <ol

Table 4. Chromatic value of grey leaves classified
with the degree of grey symptom

Degree of Leaf Tips

sympom L' a2 b L a b
Slight 589 81 413 592 96 385
Fair 524 102 375 545 108 354
Severe 482 115 350 497 103 342
Normal 607 79 448 601 71 401

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

9% Mz 7d JFEwAE L, a, b Fx7F 05%
7} & wWEE o) 15 o) HolW A3 =4
& glov), gREEE 439 L a b, EGe
'Y, 29 bAs 24 24 dve BIE 9
o] A&AQ ATHE7} wekel ¥ Ze)th
Grey@9 242 B4 FFL 49T vl
2& AFE Table 59 2t} HsiF o] HAgel
greyd-S A vlstad AALe URH, FE
2 222 goda Wy A3H ARTFE ¥
gtony, Aol A¥4E W AAF Aol& W
Wtk GreyEZdel wa 9% 4R e
AAGe] v gsjFde] AEFF Ao)e AU
U} AAsE 090014% YAE2 035-058% Fx
9 ¥z gn AGH JEFAFL F7 11-
23%, 1836%2 WH= @gtow, dH=EZ FEF
FFe 1% WPoZ Aol tha AUk URbH
o2 A BAJED PEARE BlE xS
ko] Qlomi(EIE, 1979), A%71e] ALUAL o
Ao 9% 2849 2¥L AAL: LEFHE F
Ay 9o] X7 Q3 (Kuwano et al, 1983) =& III
8 greyd o ARZE o] Rl AFHY AE
DAle) BEV AREH FEA R AF
¢ ARo) AzPd Fevte A (Wada et al,
1984)7F ZA M40 FHo| FHojdk= polyphenol-
oxidasel: #&JUFE, = §F FLTEt HE
2 279 A48T 2850 AR A}
g gz HEEH A SEHE 43y
oz B43EAEe AES OdF THA Fu=

Table 5. Comparision of chemical components among
normal and three different degrees of grey
symptoms in cured leaves (Leaf and Tip)

Degree of Total . .. = Total ! Ether
symptom  nitrogen Nicotine sugar 5 extract
Slight 288 262 172 106 670
Fair 250 245 176 119 645

Severe 212 239 184 124 609

Normal 3.02 297 161 88 7.02
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Table 6. Difference in contents of chemical components between grey and normal parts of the same leaf(Leaf).

292 Niotpe  Jol Bther Mn Ca a
nitrogen sugar extract
(%) (ppm) (%)
Injured 224 278 17.8 597 405 412 229 0.82
Normal 282 290 165 6.85 422 398 235 0.78
Difference -0.58 -0.12 13 .88 -17 14 -0.06 0.04
Pooled - - * - - -
Paired * - * - - - -

** . Significant at 5% and 1% levels, respectively.

H71.(1983), leda(1988) &9 FA3p= nlsd Am
2 e

TURRAA LR} greyR 2 o) sopyn
€ PlZEANY FHe Table 63 2T} GreyRi o
AT A AR, dEH2 222 Fgo)
BRI A9EFe e, yane goge g

oL} greyR¥o) @o AT Clat Fe, Mn,

Ca 5o F714E FFoME o)/ AT} =
G greyR-27 AALRAS LA AS oS 3
FHET Aole o AT o] @ASL =
T(195)e] 1,18 greyds) FYFANM greyn
B AN G4 E Fakxiols zAME A
9 RE X o), Ady R Fae
B71FAN gHeze AHAZL A= o] AL,
Hzd 2 C Fe, Mn §& gr|8Zo|, AYn A
TF BFHERE 9402 T4E Bu= By
(Shinoha et al, 1983)% glo] B} AYd Algaa
2 EARE) welop F3lo)u)

34 £

Q] dgTiol Aahal B} o)abe] ogh
H9 BB ARE LAHE MY greyde) 2
AEET 1 AR H S4S ZARNS A,
MY greydel TARAE 29 > A4dol F=4

28 SAHAT NG9 AFea B QY
o Ao HAREog BRI geyde A4
2 24 > F24d > 3 golon, Age
g AFol, BAe AT AXo) AHoz
Bkt Ao 23 greyde] Yare PP
Blate] Fade] AE4E Wxe FATI} Pas
I N2 7150 Greyg e ngjSAte] 4
&8 FAgd vty Ad4, Uzngao) v
I AL, AREEFL A Jgsc S99 A
ARt grey R A7 HEANE PR greyRy
o B4F e vlale AAie) dyarsn g
Fol W1 AQYFL wgken, UzmEa Q ¢
Fe, Mn5-2] £7)0]2 HFeMe }o)7} gt

= g
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