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Effects of Waterlogging Stress on Physicochemical Properties, Yield and Quality of Flue-cured Tobacco

LI Jian-ping' , CHEN Zhen-guo' , TAN Ben-kui’ et al (1. Tobacco Research Institute of Hubei Province , Wuhan, Hubei 430030;2. Zigui
Marketing Department, Yichang Tobacco Company of Hubei Province, Yichang, Hubei 443600)

Abstract In order to research the effects of waterlogging stress on flue-cured tobacco, experiments of different waterlogging time at different
growing stages of flue-cured tobacco on physicochemical properties,yield and quality were carried out in Lichuan. The results showed that dur-
ing the rosette ,vigorous growth and mature stage ,the damage degree of root activity was gradually deepened with the increase of waterlogging
time , leading to the decrease of photosynthetic rate, chlorophyll synthesis and SPAD value of tobacco leaves. Moreover, with the increase of wa-
terlogging time, the flue-cured tobacco yield, production value ,average price,the proportion of first-class tobacco leaves and sensory quality of
tobacco leaf showed a downward trend,but the chemical compositions in tobacco leaf was less affected. Therefore,in southern tobacco areas,

choosing the higher terrain and perfecting drainage facilities in planting zoning adjustment could avoid the loss of waterlogging.
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Table 1 Effects of different treatments on the photosynthetic indexes of tobacco leaves

. o AR L Wl €O, 7K1 R
Stace Treatment Photosynthetic Stomatal conductance Intercellular CO, Transpiration
o rate//mol/ ( m®-s) mmol/ (m-s) concentration//umol/mol rate//g/ (m” +h)
IR Rosette stage A1(CK) 17.48 0. 06 154.33 2.01
A2(fEK 1 d) 15.82 0.06 78.29 2.03
A3(fEK 2 d) 16.12 0.05 153.30 1.78
A4(#EIK 3 d) 15.08 0.06 76.71 1.99
FEK: 3 Vigorous growth stage B1(CK) 17.24 0.06 138. 69 2.06
B2(#/K 1d) 15.58 0.06 130.27 1.90
B3(#E/K 2 d) 14.90 0.05 150. 66 1.69
B4(#K 3 d) 15.03 0.06 55.24 2.08
JEGY Mature stage C1(CK) 16.61 0. 06 127.05 2.03
C2(#K1d) 15. 66 0.06 112.94 1.94
C3(K2d) 15.59 0.05 201. 54 1.62
C4(¥sKk 3 d) 14.81 0.05 101. 90 1.89
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Table 2 Effects of different treatments on the physiological index of tobacco leaves
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3] Stage Kb B Treatment %(;]; [ljf)nll)g Root activity SlgiAD])\/ﬁe
pg/ (mg-h)

AR Rosette stage A1(CK) 18.13 1.87 47.42 38.5
A2(#EK1d) 12.90 1.48 44.95 37.3
A3(iEK 2 d) 10. 52 1.17 43.08 33.4
A4(HEK 3 d) 6.33 0.93 31.72 33.1

E K 4] Vigorous growth stage B1(CK) 29.89 1.86 42.70 39.1
B2(#k 1 d) 14.20 1. 66 42.04 36.9
B3(i#Esk 2 d) 12.53 1.27 39.18 34.1
B4(#E/K 3 d) 3.59 0.95 29.36 32.5

JEY] Mature stage CI1(CK) 25.41 1.90 46. 58 40.3
C2(iEk 1 d) 15.13 1.45 45.12 38.4
C3(#AK2d) 12.35 1.33 40. 11 35.6
C4(#EK3 d) 5.22 0. 89 28.34 31.2
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Table 3 Effects of different treatments on the agronomic characters of flue-cured tobaccos

25 H B fx K The maximum leaf
Y] Ak Plaﬁféight Leafnzfﬁrznher Steﬁlﬁlrth K L Eijh( : 2% Width
Stage Treatment om P om crer?gl s cni v
AR Rosette stage A1(CK) 118.6 17.4 11.3 64.6 27.7
A2(¥K 1 d) 117.9 16.2 11.2 64.4 26. 1
A3(HEk 2 d) 115.0 15.8 10.9 63.0 25.4
A4(HEAK 3 d) 102.0 15.8 10.5 62.9 24.4
FEK: Y] Vigorous growth stage B1(CK) 113.0 18.4 11.3 70.8 30.5
B2(#sK 1 d) 108.5 16.4 10.9 64.2 27.0
B3(#/K2d) 110.3 16.2 10.6 62.5 22.3
B4(#AK 3 d) 108. 8 15.2 10.5 61.3 21.6
JEEHGH Mature stage C1(CK) 121. 4 17.8 10.9 71.2 32.4
C2(¥sAKk 1d) 117.9 16.2 10.8 64.4 26.1
C3(#EAk2d) 115.0 15.8 10.8 63.0 25.4
CA(¥EAK 3 d) 108.2 14.8 10.5 63.9 21.9
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Table 4 Effects of different treatments on the economic characters of flue-cured tobaccos
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Stage Treatment kg/hm’ va hLe first-class middle-class price
kg tobacco,/% tobacco//% Ju/kg

AR Rosette stage A1(CK) 1 323.60 2 224. 66 58. 46 41.54 25.21
A2(#EK1d) 1 150. 65 1 919. 96 34.17 65.83 25.03

A3(¥#Ek 2 d) 952.35 1 554.20 31.29 68.71 24.48

A4(¥HK 3 d) 894.90 1593.22 23.99 76.01 26.70

FERA Vigorous growth stage B1(CK) 1 013.10 1 689. 44 63.04 36. 96 25.01
B2(#E/K 1 d) 961. 65 1 623.90 39.72 60. 28 25.33

B3(i#k2d) 1 002. 45 1 661.99 23.26 76.74 24.87

B4(#ik 3 d) 900. 45 1459.33 16. 50 83.50 24.31

JEY] Mature stage C1(CK) 1290.75 2 442.96 63. 86 36. 14 28.39
C2(#E/K 1 d) 1222.35 2 130.18 45. 86 54.14 26. 11

C3(#E/Kk2d) 1 067.70 1 857.20 34.37 65.63 26. 06

CA(HE/K 3 d) 1 043.70 1 763. 68 27.92 72.08 25.35
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Table 5 Effects of different treatments on the chemical components of flue-cured tobaccos %
e b3 s e ol A iy @
Stage Treatment Nicotine sugar Total sugar Total N K Cl
AR Rosette stage A1(CK) 1.98 31.89 35.54 1.70 1.52 0.17
A4(¥HEAK 3 d) 1.72 30. 84 35.10 1.67 1.72 0.17
IFE K3 Vigorous growth stage B1(CK) 2.36 31.36 36.33 1.82 1.48 0.19
B4(#E/K 3 d) 2.71 23.70 27.63 2.06 1.40 0.22
JEEGH Mature stage C1(CK) 2.45 29.92 34.87 2.12 1.60 0.30
C4(ii7k 3 d) 2.70 29.52 33.05 2.02 1.56 0.35
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Table 6 Effects of different treatments on evaluation results of tobacco leaf samples

FUR U AT R o ke VT

Nt Kb Aroma Volume  Offensive Trrita- N Flamm- K, Total Concent- ..~
. . Aftert- o . Strength
Stage Treatment quality  of aroma odor tion 1e(22) ability  Grey(4) score ration (s)
(18) 16 (16) (200 *€ (4) (100) (5)

Ziyy S| A1(CK) 13.5 13.0 13.0 16.5 17.0 4.0 4.0 81.0 3.0 3.0
Rosette stage A4(HK 3 d) 14.0 13.5 13.5 17.0 17.5 4.0 4.0 83.5 3.0 3.0
FE 3 Vigorous B1(CK) 13.5 13.0 13.5 16.5 17.0 4.0 4.0 81.5 3.0 3.0
growth stage B4(iE/K 3 d) 14.0 13.5 13.5 17.0 17.0 4.0 4.0 83.0 3.0 3.0
T CI(CK) 13.5 13.0 13.0 16.5 16.5 4.0 4.0 80.5 3.0 3.0
Mature stage C4(#EK 3 d) 14.5 13.5 13.5 17.0 17.5 4.0 4.0 84.0 3.0 3.0
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