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Effect of the mode of rainfed soil reservoir water storage on the
yield and quality of flue-cured tobacco

SHAO Hui-fang', ZHANG Man-man', ZHOU Zi-fang’, HUANG Wu-xing', XU Zi-cheng'
(1. College of Tobacco Science, Henan Agricultural University , Zhengzhou, Henan 450002, China;
2. China Tobacco Jiangsu Industrial Co., Lid., Nanjing, Jiangsu 210019, China)

Abstract: In order to solve the problem of drought stress on yield and quality of flue-cured tobacco, the research
used a field test method of dry rained soil reservoir water storage mode to study the effect of flue — cured tobacco agronom-
ic characteristics, physical properties, chemical composition and the yield and output value. The results showed that the
comprehensive performance of agronomic characteristics by T treatment (soil water storage model under rainfed condition)
was better than CK treatment ( control group) , and the growth of flue-cured tobacco was uniform and had stout stem. The
differences in leaf weight and quality between two treatments were significant and all parts of tobacco leaf weight and
quality by the T treatment were higher than CK, and the leaf weight and quality of middle leaf were 22.90 g and 76.67

g*m~2, respectively. Fill value and stem ratio of upper leaves of T were 3.64 cm’®+g~!

and 26.29% , respectively, sig-
nificantly lower than those by the CK treatment. In the upper and middle leaves, the equilibrium moisture content by the
T treatment was higher than that of CK, and the difference was significant. The T treatment could improve the chemical
components of tobacco. Also, it significantly improved potassium content and potassium chlorine ratio in different parts of
tobacco leaf, and the mean values were 2.74% and 6.89, respectively. In addition, compared with CK, it significantly
reduced the total nitrogen, nicotine and chlorine contents. In conclusion, soil water storage model under rainfed condition
could improve the leaf yield and output value, and the production of tobacco was 2 156.7 kg*hm ™2, significantly higher
than that from CK.

Keywords: flue-cured tobacco; rained tobacco field; water storage mode; quality; yield
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Table 1  Effects of different treatments on the agronomic characteristics of flue-cured tobacco
A K HEAR ! e
EE; T

Growth Agronomic FHE + bR 5 I BRERE/ % FE « brifEE A5 I AR 2R %

period characters Mean + standard Rxﬂnm Coefficient of ~ Mean * standard Rxﬂna Coefficient of

deviation e variation deviation 8¢ variation
=) [] /.
BRI /em 48.79 +5.45 42.83~53.52 11.17 47.03+5.74 42.81 ~53.57 12.20
Maximum leaf length
ARM T /em

BB Moo teaf width 30.17+0.85 29.20 ~30.80 2.82 29.86+2.32 28.55~32.53 7.77

Resettl o

pf:ode Bk Plant height/cm 70.33£2.78  68.30~73.50 3.95 71.87+10.19  65.04 ~83.59 14.18
24[H Stem girth/em 9.03=1.16 8.06 ~ 10.31 12.85 8.19+0.24 7.92~8.35 2.93
HRE R
Effoctive leaf mumber 13.33+0.58 13.00 ~ 14.00 4.35 11.67+1.53 10.00 ~ 13.00 13.11
BAH AR /o 68.53+5.09 62.87~72.72 7.43 65.53+5.81 58.87 ~69.53 8.87
Maximum leaf length
SRR

ppggy  AMIEem 36.08+2.17 33.91 ~38.25 6.01 37.75+2.83 35.25 ~40.82 7.50

Fast Maximum leaf width
growing Pk =1 Plant height/cm .69+4. 43 ~ . . 30.00+6. .07 ~ . .
i HE75 Plant height/ 130.69+4.30  126.43 ~ 135.01 3.29 130.00+6.66  124.07~137.21 5.12

period s Fl Stem girth/em 11.41+1.07 10.34 ~ 12.47 9.38 10.31+0.49 9.85~10.82 4.75
R R
Effoctive loaf number 22.00+1.00 21.00 ~23.00 4.55 211102 20.00 ~ 22.00 4.83
1= [] |2,

BB /o 75.14 +4.28 70.55 ~79.03 5.70 73.30+5.21 68.24 ~78.65 7.11
Maximum leaf length
R 98 /cm

ST Machoum euf widih 40.48£2.79 37.53~43.08 6.89 40.71+2.68 37.87~43.19 6.58

Toppi »

;;’::f ¥k Plant height/em 168.56+3.83  165.04~ 172.63 2.27 159.15£6.99  152.07 ~ 166.04 4.39
24[H Stem girth/em 11.95+1.55 10.42 ~ 13.51 12.97 10.80=0.10 10.72 ~ 10.91 0.93
AR R
oot loaf miber 24.11+1.02 23.00 ~ 25.00 4.23 24.11+1.02 23.00 ~ 25.00 4.23
=) u |2,

BRH AR /om 75.23+3.08 72.25~78.41 4.09 75.16+5.23 70.06 ~ 80.51 6.96
Maximum leaf length
R FE/em

B Macmum tedt wiih 45.76+ 6 39.08 ~ 52.36 14.51 45.81+1.64 44.09 ~ 47.35 3.58

l\iiﬂ;y ¥k Plant height/em 148.06 + 8 140.05 ~ 156.13 5.43 145.16+7.23  138.01 ~152.47 4.98
24[H Stem girth/em 11.87=1.16 10.54 ~ 12.49 9.77 11.54£0.72 10.93 ~ 12.38 6.24

—_
ARITR Y 23.44+1.50 22.00 ~ 25.00 6.40 23.00+1.00 22.00 ~ 24.00 4.35

Effective leaf number
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Table 2 Differences in physical properties of upper leaves by different treatments
T CK
tii P B — .
EZE BRRE % bruEzs RS REL % S
. 4 2 .4 t ig.
Index T Standard Coefficient T Standard Coefficient
Mean .. . Mean . L
deviation of variation deviation of variation

M4 Leaf length/cm 55.57 0.10 0.18 55.10 0.92 1.67 0.60 0.58
9% Leaf width/cm 25.81 0.30 1.16 21.76 0.42 1.93 13.56 0.00" "
FHEA Stem ratio/ % 26.29 0.71 2.70 26.73 0.26 0.97 -2.79 0.09
I Weight per leaf/g 22.9 0.16 0.70 21.61 0.04 0.19 13.75 0.00" "
R Leaf density/(g-m~2) 76.67 0.32 0.42 79.10 0.71 0.90 -5.41 0.01"
HFAE Filling value/ (e g™ ") 3.64 0.04 1.10 3.78 0.05 1.32 -4.79 0.11
7. i A %
$1§J"ﬁ{k?/.% 14.27 0.51 3.57 14.12 0.50 3.54 3.71 0.02"
Equilibrium misture content
$J3(N) Tension 2.49 0.04 1.61 2.37 0.03 1.26 4.12 0.02"

Heox L% x SRIERRAL BRI 22 57355 0.05 f110.01 B KF. T,

Note: * ,

FE AN ) 4 B S -y BEAEIR A0 3% 3 v,
L MR U N TR A [ R o e S S E
TE PIAL B ] 248 3 Jl 3 22 S, L v s - B A
J TR R AN A 2 S T A I 8 R A A
RN ZEFA L 5 T AL B AP - 5 K R AR 5 R

* % indicated the significant differences at the 0.05 and 0.01 level, respectively. The same below.

B A BAPEAR DK, T CK Ak 38 v (1 0 - 55 A5 32
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Table 3 Differences in the physical properties of middle leaves by different treatments

T CK

b p — v 75 i 7R H

Mean deviation of variation Mean deviation of variation

K Leaf length/cm 55.57 0.10 0.18 55.10 0.92 1.67 0.60 0.58
9% Leaf width/cm 25.81 0.30 1.16 21.76 0.42 1.93 13.56 0.00"
E A Stem ratio/ % 26.29 0.71 2.70 26.73 0.26 0.97 -2.79 0.09
PAmEE Weight per leaf/g 22.90 0.16 0.70 21.61 0.04 0.19 13.75 0.00" "
R Leaf density/(g-m~2) 76.67 0.32 0.42 79.10 0.71 0.90 -5.41 0.01"
HFE(E Filling value/(em’® g~ ') 3.64 0.04 1.10 3.78 0.05 1.32 -4.79 0.11
iﬁiﬁfmtm content/ % 14.27 0.51 3.57 14.12 0.50 3.54 3.71 0.02
$ii 73 Tension/N 2.49 0.04 1.61 2.37 0.03 1.26 4.12 0.02"

b A T LI D v e SN A s e L D
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Table 4  Differences in physical properties of lower leaves by different treatments
T CK
o N - . N - "
i Lo e e v e i 4 e
Mean deviation  of variation Mean deviation  of variation
4 Leaf length/cm 62.53 0.59 0.94 60.81 0.85 1.40 2.89 0.04"
58 Leaf width/cm 26.66 0.36 1.35 26.96 0.37 1.37 -1.00 0.37
FAEA Stem ratio/ % 31.34 1.30 4.15 33.71 3.47 10.29 -11.09 0.00" "
BT Weight per leal/g 16.65 0.09 0.54 14.65 0.39 2.66 8.73 0.00"
M Leaf density/(g-m~2) 51.06 0.39 0.76 54.50 0.14 0.26  -14.38 0.00"*
HHFEMH Filling value/(em®+ g~ 1) 4.38 0.04 0.91 4.43 0.03 0.68 -1.61 0.18
iﬁ?i?ffr;z;m content 14.42 5.40 37.44 14.27 0.53 3.71 1.55 0.20
$i 71 Tension/N 2.28 0.03 1.32 2.06 0.08 3.88 4.38 0.01"
R5 AELETEERELBHUZRIHESR
Table 5  Differences in chemical composition of upper leaves of flue-cured tobacco
T CK
fitw i PR BRFER/G 0 R BSERES Sig.
Mean Stal'.ld'c?rd Coefﬁ.cu-tnt Mean Starhldz?rd Coefﬁ.cw-znt
deviation of variation deviation of variation
LB Total sugar/ % 22.37 0.28 1.25 21.53 0.15 0.70 4.55 0.01"
T JEUE Reducing sugar/ % 19.34 0.08 0.41 18.81 0.54 0.49 12.50 0.17
A Total nitrogen/ % 2.11 0.03 1.42 2.31 0.06 2.60 -5.58 0.01"
JHBK Nicotine/ % 2.58 0.14 5.43 2.72 0.05 1.84 1.66 0.17
#H Potassium/ % 2.14 0.05 2.34 1.92 0.08 4.17 11.57 0.01"
. Chlorine/ % 0.45 0.03 6.67 0.60 0.07 11.67 -0.71 0.02"
B Potassium/ chlorine 4.81 0.37 7.69 3.45 0.59 17.10 3.38 0.03"
BHAE LL Reducing sugar/nicotine 8.70 0.55 6.32 7.93 0.11 1.39 2.39 0.08
B L Total nitrogen/nicotine 0.82 0.05 6.08 0.85 0.01 1.18 -0.90 0.42
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Table 6  Differences in chemical composition of middle leaves of flue-cured tobacco

T CK
fehs i bR ERERUG Rl BRRRUE Sig.
Index Standard Coefficient Standard Coefficient
Mean .. .. Mean .. ..
deviation of variation deviation of variation
BB Total sugar/ % 23.26 0.11 0.47 22.77 0.23 1.01 3.33 0.03"
JFHE Reducing sugar/ % 21.46 0.23 1.07 20.20 0.15 0.74 8.10 0.00" "
BA Total nitrogen/ % 1.56 0.03 1.92 1.60 0.05 3.13 -1.03 0.36
JHBE Nicotine/ % 2.13 0.02 0.94 2.25 0.04 1.78 -4.74 0.01"
Al Potassium/ % 2.66 0.02 0.75 2.35 0.03 1.28 5.20 0.00" "
& Chlorine/ % 0.39 0.02 5.13 0.59 0.01 1.69 -0.26 0.00" "
B4 Potassium/ chlorine 6.77 0.22 3.25 3.97 0.09 2.27 4.90 0.00" "
B8 L. Reducing sugar/nicotine 10.94 0.14 1.28 10.12 0.25 2.47 1.59 0.01"
FBf L Total nitrogen/nicotine 0.74 0.01 1.36 0.71 0.02 2.82 2.22 0.09
F7 FEQXETHEETBHUZRIHNER
Table 7  Differences in chemical composition of lower leaves of flue-cured tobacco
T CK
EiEta Wiz ARREE % iz ARRE % ; Si
Ind HH . e ; ig.
ndex Standard Coefficient Standard Coefficient
Mean .. .. Mean .. ..
deviation of variation deviation of variation
BB Total sugar/ % 18.41 0.31 1.68 17.08 0.05 0.29 7.32 0.06
I JEHE Reducing sugar/ % 18.83 0.22 1.17 18.44 0.10 0.54 2.80 0.04"
B Total nitrogen/ % 1.46 0.04 2.73 1.52 0.07 4.62 -1.15 0.32
JHBH Nicotine/ % 2.05 0.02 0.98 2.20 0.02 0.91 -9.62 0.01"
A Potassium/ % 3.43 0.06 1.75 2.83 0.04 1.41 10.55 0.00" "
4. Chlorine/ % 0.38 0.03 7.89 0.43 0.02 4.62 -2.37 0.05"
HE L Potassium/chlorine 9.08 0.86 9.47 6.55 0.30 4.58 4.00 0.01"
B8 L Reducing sugar/nicotine 8.97 0.12 1.34 7.78 0.08 1.03 14.41 0.00" "
A% L Total nitrogen//nicotine 0.72 0.02 2.78 0.69 0.03 4.35 1.22 0.29
*8 ARARETRERE~EM=ENER
Table 8 Differences by different treatments on yield and output value of flue-cured tobacco
T CK
s Byl bR ERREU G tifEE BRARUR Sig.
Index Standard Coefficient Standard Coefficient
Mean L. L. Mean .. ..
deviation of variation deviation of variation
Va4 Yie]d/(kg'667m’2) 163.78 0.31 0.00 154.89 0.15 0.00 44.86 0.00" "
F*{H Value/(JT+667m™?) 5024.71 2.45 0.00 4562.43 0.78 0.00 311.77 0.00" "
I Average price/ (TG kg™") 17.06 0.10 0.01 14.83 0.18 0.01 19.14 0.00" "
S0 L A
LA % . 0.28 0.00 0.01 0.27 0.00 0.01 5.96 0.00" "
Percentage of superior leaves
AR A %
Percentage of superior and medi- 0.91 0.00 0.00 0.89 0.00 0.00 24.11 0.00" "

um leaves
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