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3150 10 2.58] 359| 3.21] 26| 2.13| 582| 868} 45| 85| 0.59{S.0YR 5.6 R AE B8
A7l 40 10 2260 272) 3.81] 25] 2.01| 474] 998] 53] 105} 0.72/5.0YR 5/6/S.0YR 5/4 | thiF 1
11] 6.0 20 2.95] 306| 2.43| 25| 2.30} 466| 104| S0| 95| 0.77[S.0YR 56 HEAE
4{5.0 20 2.990 199| 4.98! 20) 1.19] 8671997 45 105| 0.74]5.0YR 4.76/5.0YR 34| THiELE
81 4.0 20 3.511 175 4.12| 28 1.76| 491} 1914| 35| 120} 1.02{5.0YR 46|7.5YR 52| T &
. 150 0 2.23) 299( 2.38{ 36| 2.38] 7271 98{ 70{ 125{ 0.68{7.5YR 6.8 ERE
18| ~ 0 ©} 2.48| 383| 3.02| 26| 1.58] 348| 62| 74| 125| 1.30|5.0YR 58 EWE
{1 3| » {Mn 10 2.58| 359| 3.21| 26 2.13| 582| 868( 45{ 85| 0.59(5.0YR 5/6 ORI 3
16| ~» |Mn(CD10 2.74) 257| 2.73] 29 2.34] 509 1123 45| 110] 2.43{7.5YR 5/6[7.5YR 5/6| #RjF &
2 19| » iMn(CD10 O 2.53] 326] 3.70] 23| 2.05| 417{1019| 67| 120| 3.88{7.5YR 5/4[5.0YR 43| HfE 1%
1150 0 0 2.23] 299] 2.38| 36| 2.38] 727 98| 70| 125] 0.68{7.5YR 678 E% 4
Mnd 31 ~ | - 10 0 2.58| 359 3.21| 26| 2.13) s82| ses| 45| 85] 0.59[5.0YR 5% 7 fiF 2
2] o~ 0 |Feft 10 2.31| S546] 2.78| 34| 1.73| 448| 125] 58] 110| 0.76{5.0YR 56 %A 5
Fe 14 » 0 |Fét 10 2.67) 323 3.31) 28| 1.34| 405{ 114| 63| 120] 0.96|S.0YR 578 EELE
C'l 13/ » [Mn 10 {Fet 10 2.00{ 287| 3.22| 28} 2.10| 552] 1009} 56| 110] 1.07|5.0YR 4.6 hiE 1
g 15| # [Mn 10 Fe**t 10 3.62| 162) 3.51| 26| 1.18| 379| 915 63| 115| 1.06]5.0YR 4.6 o 5 3%
g l17] # [Mn(CD10|Fe*T(CD10 3.76] 164 4.27] 23] 2.22| 497] 1258] 65| 85] 3.16|5.0YR 4.4 chyi 1%
200 ~ |Mn(CDI0|FeT(CDI0| © | 4.231 182] 4.411 28| 2.43| 503| 1362 53} 165| 4.22|5.0YR 373 EREYE
FBS~BE B MERBRKIIELICGREORSAGELIER (1IN BE)
B. BMIZE
ERY Er B & # & B ®E o K 9D & B %o E o ¥ A&
8 | Mo |+ N| P| K|Na{Ca{Mg(Mn|Fe|[Al | Cl|JISZ-8NIFH#EE & &K
gl lpm| Mmoo Fe NCWEEIEG| En| B B 6| ) FE| E EE| g |T E Dl g
D GE P PE GE GEGE G G P B R
Mn 9pot 9/pot %\ mk| % mB| b "k MB| E "B B "
23(5.0 0 2.14( 130 2.57| 36| 2.14{ S03| 64| 67{ 155| 1.33|7.SYR 6.8 EEXE
Bl ~ 10 2.22 127] 2.69| 30| 1.81| 509! 680| 5| 120| 1.10|7.5YR 5/6(5.0YR 46| chfE X
& 95] 4 20 3.05( 105| 4.92 29} 1.27| 532(1,425] 61] 150 2.62|7.5YR 5/6(5.0YR 46| PfEEE
o 2716.0 10 1.98] 133| 1.44| 26| 2.42] 493| 23| 50| 110| 0.79|5.0YR 6./8l7.5YR 6/8] E& 3£
L;J” 24150 10 2.22{ 127] 2.69| 30| 1.81| 509| 680| SS| 120| 1.10|7.5YR 5/6[5.0YR 46| thfE IE
261 4.0 10 2.73) 107} 3.12) 28] 1.91] 49611,154] 54] 140 1.56}7.5YR 474[7.5YR 4./4| hiF L&
23]5.0 0 2.14] 130] 2.57| 36| 2.14| 503| 64| 67| 155| 1.33|7.5YR 68 EEE
5 30| ~ 0 O 258 112 1.25] 32| 2.67{ 549| 83| 69| 170{ 4.82{7.5YR 6./8{7.5YR 66| [E 4 2
ft 24| # 10 2.22| 127]2.69] 30| .81y 509% 680| 55| 120 L.10|7.5YR 5-6|5.0YR 4./6| chyE %
% 3Lt o~ IMn(CDI10 © 1 3.38] 112 2.35| 39] 2.40| 519,123 80| 485| 5.31|5.0YR 3/3|5.0YR 42| EHFfE
Mn)2315.0 0 2.14] 130 2,57 36| 2.14| 503] 64| 67| 155} 1.33|7.5YR 6.8 EHTE
F'e 24| ~# 10 2.22] 127]2.69| 30{ 1.81| 509| 680f 55| 120| 1.10|7.5YR 5./6|5.0YR 4./6| dhjE %
.28 # 10 Fe®t10 3.190 1071 2.69{ 33| 2.001| 572{ 884{ 49 105| 1.85|5.0YR 5/6{7.5YR 5/6| ¥ AELE
%1! 29| ~ 10 |Fe®*tlo 3.08) 111|4.54] 34| 1.31] 592|1,425| 51| 1401 3.31[5.0YR 5/6[7.5YR 4./4| cfjE T
F[32] ~ [Mn(CDI0[Fe**(CDI0 © | 3.75| 122] 1.70| 28] 2.55| 611]1,539] 123| 225| 4.66|5.0YR 3/3[5.0YR 3/3| BIE




fEer K ER 30

Fo—A%x BELWFCE, PEEARPMEEOSME (19724 FHE)
A. BEMBM 18

(1/2,000pot)
o B % # pH i & & &
B | No |+t M . "|# me|H.0|Kcl| K | Na| Ca | Mg Mn Fe
) pH| " © | &itm|~pH|-pH| pr 7 pH7|pH7|pH7|pH7 pH4.Si§?ﬁq0'2ﬁ%§g pH4S
7/pot 7/pot m%| Mm% mg%| my%| mg%| mgB| mg mg%\ mg%
Mnl L] 5 0 5.30 440 21.9] 6.9} 59.8] 207] L1.2] 6.5 12.8 2.4 | 61.9
24w 5 53| 421 18.8] 6.9 56.5| 19.9] 4.7] 14.3] 325 47.2 | 62.6
g 3|~ 10 S 420 1561 8.1 56.2( 20.4] 12.2] 25.9} 46,5 | 94.0 | 64.3
| 4| # 20 4.9 411 16.2{ 7.1 56.9( 18.4| 34.0| 56.7{ 119.5 |- 164.0 | 59.3
S| » 50 5.0 4.0] 234 4.2 50.9] 12.4| 47.4] 90.0| 184.5 | 244.0 | 59.3
91 6 0 6.2] S5.5] 12.81 8.0 83.1] 17.3} 0.3] S5.4[ 100 19.2 | 44.6
1] 5 0 5.3 4.4 2190 6.9 59.8] 20.7| L.2] 6.5] 12.8 21.4 | 619
pH!| 61 4 0 481 370 16.41 55| 4721 169 L.3] 24.0) 127 2061 6l.4
10] 6 10 6.0 s5.2({ 1400 7.7( 65.8] 18.1( L.3] 14.3] 183 67.0 | 48.2
305 10 5.1] 4.2{ 156 8.1 56.2] 20.4] 12.2] 25.9| 46.5 94.0 | 64.3
71 4 10 4.6 36| 153 5S4 41.9| 14.4) 11.5] 27.4| 39.8 | 84.0| 64.9
i) 6 20 591 s.2) 212 8.2]100.7) 19.5] L.7] 14.5] 33.9 | 108.0 | 49.8
415 20 490 41] 16.2] 7.1 5691 18.41 3401 56.7] 119.5 | 164.0 | 59.3
8] 4 20 460 3.7] 19.8| 61| 5L.9( 16.9] 34.5| 61.4| 96.5 | 126.0 | 60.5
1] 5 0 531 4.4 219 69| 59.8] 20.7f 1.2 65| 128 | 214! 619
Big) ~ 0 (@) 54| 44| 194, 72| 57.8| 18.1) L1| 55| 12.0 18.2 | 54.8
L] 3} # 10 S| 4.2) 1560 81 56.2] 20.4] 12.2] 25.9| 46.5 94.0 | 64.3
% 161 » [(CDH1O 5.2 4.3} 1711 6.5{ 50.9| 16.9| 8.8} 20.6] 42.8 | 88.0 | 50.6
191 » 1(CD1O ©] S.00 420190 7.9{ 60.8( 17.0{ 19.9| 39.3[ 44.2 | 90.0.0 49.4
1] 5 0 530 44(21.9] 6.9 59.8] 207 L2] 6.5] 12.8 21.4 | 61.9
Mal 317 10 0 5.0 4.2] 156| 8.1 56.2( 20.4| 12.2} 25.9| 46.5 94.0 | 64.3
Sty o 0 |Fe®t o 521 43| 193] 7.8] 57.2] 20.7] 1.4} 51| 12.0 18.4 | 58.9
F.e 14 ~ 0 {Feitio 49! 430193 65| 545 17.3] 1.9} 49| 115 19.0 | 66.1
cr|13] ~ 10 |Fe*t10 50| 44| 184 6.9 557] 19.2{ 115t 19.7( 409 82.0 | 57.1
BE | 15| ~ 10 |Fe®t 10 4.9 4.2) 169 83 62.8{ 17.0] 29.5| 50.2| 46.4 | 90.0 | 72.6
A1) » [(Chio |Fe+H(CDI0 49| 41| 184 7.0] 47,97 17.2| 28.5] 43.1| 4l.1 88.0 | 58.9
20| » [(CHio |Fe**(Chy, © 4.9) 4.2] 222 6.1] 46.5| 13.8] 22.6] 35.1| 36.7 | 43.4| 619
#6—-—BR FEhLRy FREAREHMIBONSHE
=z {it = % # pH 51 & =3 &
B | No |+ v . # Elg.olkci| K | Na| Ca}| Mg Mn Fe
B pH| V7 © | et |~ oH|~H| o1 7| pH 7| pH 7| pH 7| pH 7 | pHss O‘éfﬁq Obzvfff;l pH4S
Mn g/pot | g/pot mgk| "% "% T¢%| Mh| Bl WEH "% Tk
231 S 0 53] 4.5 2381 9.9061.8| 23.1| 10| 48] 124 18.4| 50.6
ff 24| ~ 10 S.1| 4.3] 22,20 9.3 63.5| 23.61 15.0| 26.9{ 52.1 | 106.0 { 48.2
95| » 20 S.1| 4.2] 24.4) 9.5] 64.5| 23.0 359 66.5| 112.5| 170.0 | 53.6
pH 27 6 10 6.1 5.4 20.7| 87| 94.4]20.9| 0.8 9.2| 551 110.0 | 38.8
Lo l24] 5 10 5.1) 4.3 222] 9.3] 63.5] 23.6| 150 26.9| 52.1| 106.0 | 48.2
i 26 4 10 C4.3) 3.8) 24.2) 8.8 6357 20.5] 19.9) 38.1] 521 ] 98.0 | 50.0
o | 23108 0 5.3 4.51 2380 9.9] 6t.8( 23.1| 10| 427 12,4 184 50.6
30 0 @) 5.1 4.4; 248{ 9.3|69.8( 183 17| 70| 129 2L2] SL8
f 24| # 10 S.1| 4.3] 22.2| 9.3]| 63.5| 23.6( 150 26.9| 52.1 | 106.0 { 48.2
e 31| » [(CH10 5.0 4.3] 23.0] 9.0] 66.8] 19.2| 34.3| 56.3| 50.1 | 108.0 | 47.0
Mn| 23] 5 0 5.3 4.5] 238 9.9]61.8] 23.1] 10] 48| 124 184 50.6
Fe| 24| » 10 S.11 4.3) 22.2) 9.3] 63.5| 23.6 15.0] 26.9| 52.1 | 106.0 | 48.2
crl2s) 10 {Fe?*t 10 5.3 4.41 24.3) 9.2761.5} 22.2) 18.6| 34.2) 47.51 940 53.6
o290~ 10 |Fe*t 10 5.30 4.21 2471 9.0 652 18.7] 33.0| 50.7] 507 96.0{ 59.5
Hl32] » (o [Fe*thl © 4.9 4.3] 300 7.3]60.2 16.7 Lzs.z 48.4| 4271 840 527
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3245 mpp &, BEDDDD 5.3~T1{5h 5117
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6) FDflh, THI=A, 25450 Y ANE
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=R 2 N R Al
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N EREHEEZ, BL kAo TV E
Bl s, pH OBETKEOABED~ V4
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WAL TL 2MEABED LT,

8) Bl BHMICENTIR, TN ZThDEEIC
X - TEN L, TEHEAREROE/AIECE L
THBTHE~ v va80pHI0Hyd. q, &
T 48.9mg% Mn, pH4.5Hyd, q, & T 3,884m%
MnOEEEA R LI, CHUBERBHRKIEICS
WTRAL, EEREALS L UEBOLE D <
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FTrREMANTE, £y PEBOBREIED S,
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Summary

Studies on the Identification of Causal Substance and the Classfication of Grey Leaf’s Order
of which Air Cured Grey Tobacco

Shinpu Sasaki, Shogo Kanno, Hisao WATANABE and Masao SHIBUYA

Air cured greyish brown tobacco, in a sort of physiological abnormal spots of tabacco leaf,
were so many outbreakend. at [wate prefecture, that were studied to identify its causal
substaice and to classfy its abnormal leaf’s order,

Summary of the results were as follows :

1. Their were outbreakend grey tobacco after ain cured both at upland fields™ converted from
paddy fields and virgin fields .

2. Their were the more darkend greyish brown color, the more higher contented Manganese
in almost grey tabacco leaves,

3. On Manganese application test of pot culture, planted tabacco were outbreakend Manganese
toxicity, and were arised plnysiological grey spots diseases in tabacco leaf after air cured.

4, Grey spot in air cured grey tobacco was tested chemically by spot analysis, Manganese
reaction was noticeable in the spot ., V

5. Reflective spectrum the greay tabacco was similar equal reflective spectrum of Mangane-
se dioxide but not of permanganate,

6. A grey spot was Measured Electron probe X-ray microanalyser ; Mnka electron beam
scanning image was coincided thronghly with secondary electron beam scanning image of a
grey spot, but not FeK«, and not K« of K, Mg, Ca, S, Cl etc., And so was revealed the
concentrated Manganese in the spot and not other clements,

Therefore the cansal substance in the grey spot was identified to Manganese,

7. Grey leaf’s order of air cured grey tobacco was investigated reflective spectrum ; greyish
brown leaf’'s area was under 30% of spectro reflective ratio at 700nm, and classfied five
orders

Namely, 1| Group none illed tobacco leaf was over 304 of spectro reflective ratio at 700nm,
2 Group lightilled 30~25%, 3Group medium illed 25~20%, 4 Group heavy illed 20~15%,
5 Group severe illed under 15%.

8. The five orders of grey tobacco leaf were conformed practically to Munsell color chart of

JIS—7Z- 8721 (1964 ) Standard color chart, the chroma came within §YR and 7.5YR.

Then five orders of grey tobaccor were classfied as follows,

| Group Spectro reflective ratio at 700nm 30% < None illed tobacco leaf
(N) SYR g 1~2. # 1/3~4. # 6/6. # 5,8
7.5YR 8,2, v 14 v 6/6. » 5,8 over

2 Group 30~25% Light illed tobacco leaf
(L) SYR 1/1~2. » 6/3~4. » 5,6
1.5YR 1,2 . v b4 w56
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3 Group
M syR g 1~2. #
7.5YR 6,72,
4 Group
() 5YR 5/1, ”
7.5YR p
5 Group
(S) sYRa~a 1.
7.5YR ”

53,

4~5/2

4~5/1

372
3/2

25~20% Medium illed tobacco leaf
4~5/4 7 46
4~5/14 7 4,6

20~15% Heavy illed tobacco leaf
n 3I~4/3 374

X

N

15% > Severe illed tobacco leaf
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