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Tab. 1 Standards of evaluation of smoking sensory quality i
EGEL PEo bRtk
AR I (18) #HF (15). & +(13). W& (11). % -(9). BZE (). % (5)
AR /B (16)s BUE (14)s MAL +(12). MFLE (10). F7E -(8). B (7). 2 (5)
FS T (16). B (14). A +(12). A (10). H-@®). BE (7). E(5)
FEE T (20). BH (17) H +(15) H (13). H -(11). BK 9. K((7)
R TP (22) BTG (19). MEFE H(16). METE (13) WM& -(11) BOEEL(9) #iE (8)
PRI 3 (4. FEG). ZE Q) Bk (0)
K H @) KA @) K@) K1)
WA wD Bk Q) L ) L Bk ) Lk D

2k AN BN () L ET 3D L BOR (4 L R (5)
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Bl 1 AR SPAD B B3t v AW R ek R =
MAHT LAE H B SPAD B FF s 45K a 4%
b AMgRaEs FIHEaY, M aFR RN
W MRS E (y) 5 SPADH (x) REMEMSE,
¥, =0.0424x + 0.2477 (R>=0.9823) &

0.50
045
0.40

= 035

en

£ 030

18 025

41 020

W 0.15
£ 010
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9+1.5 13+1.5 17415 21415 25+1.5

SPAD{E
Ezza M %a e G %D —— 5% (ath) it (HEE (atb) )

T B LARREZ, ARG PR R ) 22 57k R 3 K
*F (P<0.05).

Note: The short line in the figure represents the standard deviation,
and different lowercase letters indicate that there is a significant difference
between treatments at the level of 0.05.

| A[E SPAD {E E#BM AP R EREE

Fig. 1 The leaf appearance and chlorophyll content of upper leaves
with different SPAD values

MF 2 0] %1, SPAD fHAE 21+1.5 B R, EE
fotaHE, RILFE. ME CO2 WAL, ZEMEH =R
KBS fE IR T T2 SPADfHAL T 9£1.5
BRI, AR R E RS, AL SRS
BIRUS, RWIM g2 E, e aE YIRS . &
HAEHE () SR SPAD H 26 KK R,
V= -0.6957x" + 5.6523x - 1.598 (R*=0.9717) .

3 2 A\[E) SPAD {E_LABR R e fnS
Tab. 2 Photosynthetic parameter of leaves with different SPAD

values
SPAD Pn/ Gs/ Ci/ Tr/

{8 (umol'm™s™) (mol'm?s™) (umol'mol™) (mmol-ms™)
9+1.5 3.12b 0.07a 267.24a 2.04b
13+1.5 7.59a 0.14a 261.23a 3.67ab
17+1.5 8.53a 0.16a 261.57a 3.85ab
21+1.5 9.97a 0.21a 267.24a 4.83a
25+1.5 9.32a 0.19a 253.12a 4.19ab

e RS ENG RN AR 22 5705 2 KE (P<0.05) K-F.
Note: Different lowercase letters in the same column mean significant
intergroup difference, P<0.05.

2.2 A[E SPAD g &Rt RAARALEH

M2 aTUE Y, BEE M A SPAD fHI T, 1
JrtER A R RS, MR TR,
AL B AR W SPAD {H AT 2035 b AR AL 254 B AL
FERE: RN SPAD {5 M F g4 2= 2 24 B
B (yy) BRI, y;=-0.0094x"+ 0.0162x + 0.8646 (R?
=0.9877) -

350.00 y = .0.0094x +0.0162x + 0.8646 120
R2=0.9877
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. =
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= %
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= =R
—_—RAG AR - ZWMA (BRAL/MHZAR)

BLRAR

e BRI EZE, ARG FRER R AL 22 Sk i K
F (P<0.05).

Note: The short line in the figure represents the standard deviation,
and different lowercase letters indicate that there is a significant difference
between treatments at the level of 0.05.
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Fig. 2 The mesophyll structure of upper leaves with different
SPAD values
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Note: The short line in the figure represents the standard deviation,
and different lowercase letters indicate that there is a significant difference
between treatments at the level of 0.05.
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Fig. 3 The moisture content of upper leaves with different SPAD values
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BANAK, RAUKGTEETREES, HEK/ R
KHAE (v BEFEES, y=03413x + 1.6907 (R
=0.9393) , LFPU A RUH) SPAD {EAK T 17 B, 3R
aKEBERERM, HHK/ REKHE S R,
AU 5 & T B
232 SRR AU P A OB

B 3 A, BEE M F SPAD E &, B

&R (ps) BEFHE, ys= 18.209x + 115.94 (R?
= 0.8586) ; FHMRICJAEF (NR) VHMEZHTFE, X4
SPAD KT 13+ 1.5 IFF NR #% M 88 25 PRk, RERES
PG M SPAD ME 1) m iB T BEAIC, R0 2 AL g
TEIEBE TR, oy PUENIEE. SUE R BRI I ek
B SPAD 1H B AT 2 305 It = Ja FEAK 1 &
#.

3R 3 A[E SPAD {E_EBPIRM B F A =4 B K SR B A 1

Tab. 3 Carbon and nitrogen metabolites and key enzyme activities of upper tobacco leaves with different SPAD values

SPAD =AW/ NR/ TV / INV/ aVEREE /B UEREE / VER I / Ve /
8 (mg/g) (Ulg) (umol/g) (U/g) (U/g) (Ulg) (Ulg) %
9+1.5 125.81c 0.17b 58.42a 35.50¢ 2.42d 10.93cd 13.35d 36.87a
13+1.5 167.97b 0.19b 50.05ab 45.55b 2.85cd 12.16b 15.01bc 37.66a
17+1.5 170.75b 0.23a 48.38ab 47.95b 3.03bc 13.99¢ 17.02b 38.11a
21+1.5 174.92b 0.30a 44.53ab 80.54a 3.60a 17.35a 20.95a 34.44a
25+1.5 213.38a 0.32a 43.05b 98.51a 3.45ab 9.90d 13.35d 3431a

e [FBIAE/NG FRER LR 2 7K R KT (P<0.05) KT

2.3.3 SIS AL e AR BT AR

M 4 Fuf LLE H, BEFE I SPAD {H BRI,
IAAO & MEIZH I, H,0, & & . POD. SOD. CAT
TG R PRGN %A 4 SPAD {HAK T

13+ 1.5 I POD ¥ 1. SOD ¥ 1. CAT % 4. H,0,
Y. MDA SEEE, 7£9+1.5EHEMN IAAO
MR NN, H,0,. MDA §EREF8 N, it
AL IE i E .

3 4 N[ SPAD B _E#RMAR S (LB A IR FEAR

Tab. 4 Physiological index of oxidative stress in upper tobacco leaves with different SPAD values

SPAD {  IAAO/ (pmol/g) H,0,/ (mmollg) MDA/ (nmollg)  POD/ (Ulg)  SOD/ (Ulg)  CAT/ (Ulg)
9+1.5 0.556a 1749.94a 223.03a 228.43a 269.42a 38.48a
13415 0.188b 1554.92b 23491a 225.88a 267.82a 37.62a
17415 0.091b 1042.62¢ 175.38b 190.06b 224.96b 21.95b
21415 0.057b 1117.23d 111.44¢ 183.00¢ 190.87¢ 24.34b
25415 0.049b 1188.40¢ 169.14b 192.81b 216.42b 37.94a

e FSIAE/NG FREOR LR 2 70k 235 KT (P<0.05) KT

R 5 INE SPAD [ERWEFEM S8

Tab.5 Contents of polyphenols in flue-cured tobacco leaves with

different SPAD values mg/g
SPAD 6 ZtJEFR [EReE2 =HE  ZhER
9+1.5 12.30a 0.146d 14.02a 26.46a
13£1.5 11.47b 0.159¢ 12.65b 24.28b
17£1.5 10.56¢ 0.141e 11.23¢ 21.93¢c
21+1.5 10.64c 0.169a 11.00d 21.81c
25+1.5 9.41d 0.167b 9.04e 18.62d

e FPAFNG P REFROR AN 2 515 B KT (P<0.05) KF-.

2.4 7[E SPAD {ER U xT 15 f5_E &R 4E M P 7E fa BT AY

EA
2.4.1  XFIE S AR 2 A E s

M 5 BT LLE B A RSO SPAD H A%, %
R, EHT. LM e sE L, ZmEaE (v
L SPAD fH & & R LRVEFAR, yo=-1.8172x +28.073 (R?
=0.9515) .

242 WHIE JE RN AL S LA S B R

M 6 #5 o R RS B i DUE Y, B SR

W A SPAD fH BRI, WIS & () EBEWmM, 5
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Tab. 6 The chemical components of tobacco leaves with different SPAD values when harvesting
SPAD {H  JHK /%  EJEKE /% /% EHE% SR % B /% B EL L P EL
9+1.5 3.55a 20.81d 0.56b 28.63d 2.25a 1.28a 5.87d 0.64b 0.72d
1315 3.24b 23.81b 0.51c 30.40b 1.97b 1.22b 7.35¢ 0.61bc 0.79a
17£1.5 3.04d 24.99a 0.62a 33.22a 1.72¢ 1.14c 8.20a 0.57d 0.75¢
21+1.5 3.13¢ 23.76b 0.57b 30.72b 1.93b 1.29a 7.59b 0.61bc 0.77ab
25+1.5 2.74e 22.63¢ 0.31d 29.70c 2.03b 1.32a 8.26a 0.74a 0.76bc

e FBIAE/NG FRER LR 2 7K 25K (P<0.05) KF-.

SPAD fH & & & VEF L, y=-0.1723x + 3.6577 (R?
=0.8661) ; EJEHE. SR ST S FEICH &S,
PRS2 B PR S T s
2.4.3 X5 AM TSNAs & & 15200

MR 7 0] LU H B A R U SPAD fH £ 1K, NAT.
NAB. TSNAs 7 & % ¥ [% {5, NNK &% & b & K i
SPAD i PR 2 e PR G s ria % . 4Rl SPAD fH
7E9+1.5 Y TSNAs i MK, T EERIN NNN,
NAT. NAB & &[4, TSNAs &8 () 5 SPAD 5
BERAMMIE, y=38387x+337.74 (R2=0.9566) .
2.4.4  NFHE FE R R E DT B R

M 8 ] LLE tH, Bl RS SPAD BRI,
% 5 S R VPR B B S e BRI A& S, SPAD fH
KT 17 BRI <A B B 2 2. SPAD fHAE 13+1.5

& 7 [ SPAD {HIES 1AM TSNAs &2
Tab. 7 Contents of TSNAs in tobacco leaves with different SPAD
values when harvesting ng/g

SPAD{ NNN NNK NAT NAB  TSNAs
9+1.5 48.15b  25.15a 123.69c 172.82d 369.81c
13£1.5 65.49ab 16.48ab 137.71bc  207.53c  427.20b
17£1.5 8746a  6.11b  138.59bc 223.91bc 456.06b
21£1.5 80.57a 10.00ab 152.36ab 229.21b 472.15b
25+1.5 91.03a 21.02ab 168.59a 258.63a 539.27a

e AP FRNG FRER R A R ZE 58 2K (P<0.05) 7K.

0 ] PN S R B B YRR R A e, BTV, ARTR
BEid, HON SPAD E 9+1.5, W& BGEEHE—4R
wH, BA RERAE

=1
IZIE]

2= 8 N[F SPAD (&R U5 B2F M = R EiEM)

Tab. 8 The sensory quality evaluation of tobacco leaves with different SPAD values with harvesting

SPAD {4 J AR JRUEE RFAIE

FEEFIS FHAE 16 FA 16 HEME20 &k Mketk4 K4 AifF 100 W 2k
9+1.5 14.0 13.5 13.5 17.5 17.5 4.0 4.0 84.0 35 35
13£1.5 14.5 13.5 13.5 17.5 18.0 4.0 4.0 85.0 3.5 3.5
17415 14.0 13.5 13.0 17.5 17.5 4.0 4.0 83.5 3.5 3.5
21415 14.0 13.5 13.0 17.0 17.5 4.0 35 82.5 35 35
25415 14.0 13.5 13.0 17.0 17.5 4.0 35 82.5 35 35
3 3ig

SPAD [ 5 MG R & B 2L IEM*K, ATHT
W J T _E SR R B BT, ARG X R
ST ) b3 DY M - SPAD {H 3918 7E 9~25 T [ N
HEAT A EE Al 4y, WIER T R SR UK SPAD {5 i
TR SR8 MR SR, ARG, Bs

N1

WAL AR R . 2 By TSNA
BRI AR ORNE, X AR AR I B AT
B0 TRV DA AL 2 A i 45 ol A PH 3 ‘R AR 94 JEE
Rt
B A I R T AN 32, BT AR B, Al
2 A AN 47 A 23 e 470 10 B 5 R 91 B 7 HR 51 2
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Architecture optimization of cigarette retail database in Shanghai tobacco data center

CHEN Deli

Information Center, Shanghai Tobacco Group Co., Ltd., Shanghai 200082, China

Abstract: To break through the bottleneck in processing tobacco retailers order data, this paper introduces the idea of massive parallel
processing(MPP). The architecture of database for storing tobacco retail data in Shanghai tobacco data center is redesigned. Through
deploying database with MMP architecture, optimizing data processing, and improving data processing performance, the data processing
efficiency is improved, from more than 10 hours before optimization to less than 2 hours after optimization.

Keywords: database, massive parallel processing, performance optimization
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Relationships of SPAD value with tissue structure, physiological index and internal quality of
flue-cured tobacco upper leaves

SUN Guangweil, CHEN Zhenguol, WANG Yujun’, SUN ]ingguo1, FENG Ji,
YU Tao’, LI Jianping', QIN Guangjiong'

1 Hubei Provincial Tobacco Research Institute, Wuhan 430030, China;
2 Shandong Agriculture University, Tai'an Shandong 271018, China

Abstract: In order to further quantify the relationship between maturity and quality offlue-cured tobacco upper leaves. Yunyan 87 was
used in this experiment. Maturity of upper leaves of Yunyan 87 was classified by SPAD value, and tissue structure, physiological indexes
of fresh tobacco and quality of flue-cured tobacco were analyzed. Results showed that the average SPAD value of upper leaves showed a
positive linear correlation with free water/bound water and protein content, a negative linear correlation with spongy tissue/palisade tissue
ratio, a positive linear correlation with TSNAs content present, and a negative linear correlation with polyphenol content and nicotine
content. When SPAD values were lower than 17, leaf senescence was obvious, carbon and nitrogen metabolism significantly decreased,
antioxidant enzyme activities such as POD, SOD, CAT significantly increased, content of MDA and H,O, significantly increased. The
optimum SPAD of upper leaves in southwest Hubei province was 13+ 1.5.

Keywords: flue-cured tobacco; upper leaves; SPAD value; maturity; polyphenol; nicotine; TSNAs
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