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1 2d (T1)
(T2) (CK)
0.57% ~2.22% 1.31% ~ 2.68% 10
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9.13% ~ 14.55% 3.64% ~
8.83% 14.03% ~30.34%
F1 FRIZEBEARNHETIER KRNI
Table 1 Moistures of plough soils under different ridging and mulching patterns
(cm) 2d 12d
(%) T-CK (%) (%) T-CK (%) (%)
10 Tl 28.51+0.24a +2.21 2436+ 0.31b +4.22 -14.55
T2 28.98+0.35a +2.68 26.42+0.87 a +6.28 -8.83
CK 26.30+0.26 b 20.14+0.70 ¢ -30.34
20 T1 32.94+0.17 a +2.22 28.91+0.85b +3.87 -12.23
T2 33.18+0.45a +2.46 30.86+1.02a +5.82 -6.99
CK 30.72+0.32b 25.04+£093 ¢ -18.49
30 Tl 3528+0.22a +0.57 32.06+0.85b +2.22 -9.13
T2 36.02+0.32a +1.31 3471+1.02a +4.87 -3.64
CK 3471+042a 29.84+0.93 ¢ -14.03
P<0.05
22 BEXHRHRHMELHEETL Tl CK 1.94% ~ 4.64%
2 2d TI T2 CK 9.29% ~ 16.78% T2 3.86% ~
12d Tl T2 5.80%
CK 1.19~220°C 3.30~4.94°C
T2 CK T2
T1 141~3257C 2d 12d
*2 ARZEBEARNFMHELREENFM
Table 2 Temperatures of plough soils under different ridging and mulching patterns
(cm) 2d 12d (%)
(C) T-CK(C) (C) T-CK(C)
10 Tl 26.71+0.78 a +1.33 27.95£0.62 ab -1.69 +4.64
T2 2622+0.81a +0.84 2470 £ 0.86 b -4.94 -5.80
CK 2538+043a 29.64+0.52a +16.78
20 Tl 25.74+0.76 a +1.34 26.33+0.52 ab -1.19 +2.29
T2 2521+0.62a +0.81 2422+0.73b -3.30 -3.93
CK 2440+ 0.51 a 27.52+0.68 a +12.79
30 T1 23.11+0.21a -0.46 23.56+£0.62b -2.20 +1.94
T2 23.04+045a -0.53 22.15+0.86¢ -3.61 -3.86
CK 23.57+0.57a 25.76 £0.52 a +9.29
2.3 BEAXBHERRARSHMENES 34.92% 69.18% T2
3 T2 Tl 23.24% 16.44%
Tl CK Tl 28.62%
CK Tl T2 CK
T1 T2 1 Tl T2
CK T2 Tl CK CK Tl T2
TI T2 Tl T2 CK  9.75% 8.26%
CK 3
3 Tl TI T2 CK  7.39% 10.85% T2
CK TI  3.28%
11.67% 15.87% 31.53% T2
CK 37.62%
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F3 FRIZEBRAXXEERRF SN
Table 3 Tobacco root morphologic characteristics under different
ridging and mulching patterns

(cm) (mm) (em’)
Tl  445.17+25.56b 0.75+0.08b 1.97+0.12b
T2  696.31+£32.45a 1.05+0.07a2.63+0.15a
CK  421.52+30.02b 0.79+0.04b1.91+£021b
Tl  420.66+28.71a 0.65+0.17a1.15+0.10b
T2  477.62+33.09a 0.77+0.13a2.34+025a
CK 492.89+21.34a 055+0.11b1.17+£0.13b
T1 705.67+18.72a 0.78+0.09a 2.47+0.12a

T2  762.80+31.46a 0.73+0.06a2.22+0.21a
Tl 1571.50+42.32b 0.73+0.07b 5.59+0.26b
T2 1936.73+38.67a 0.85+0.04a 7.19+0.35a
CK 1407.30+3545c 0.63+0.05¢c 4.25+0.32¢

T1 T2 + +
( + + )3 CK 42
( 2% )3
680 . =Tl =T2 OT3
2 660} a a
& 640}
) b
= 620 b
[S9
£ 600t c
R 580}
W% 560t
2 5401
520 - ' )
= ZEfm)
U
(
P<0.05 )

E1 TRZEBRAXIEREIRFRE NN
Tobacco root activities under different ridging and mulching
patterns

Fig. 1
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TI T2 CK 9.99%
20.61% T2 Tl 9.72%
2.5 LFEAEMAEEIT SPAD EER
SPAD
3
1~6 SPAD T2>T1>CK 1~5
T2 TI SPAD CK 6
Tl T2 CK SPAD Tl
T2  SPAD CK 6.62% 10.04%
T2  SPAD Tl 3.21%
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o a b b c [o} c
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= C
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e b3b
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i
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Fig. 2 Tobacco upper leaf areas under different ridging and
mulching patterns
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B3 TRZEZBRAXIE SPAD EEIF T
SPAD values of tobacco upper leaves under different ridging
and mulching patterns

Fig. 3

2.6
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R4 FRZEBRAXIEM L EE BRI

Table 4 Photosynthetic characters of tobacco upper leaves under different ridging and mulching patterns

Pn (CO,, pmol/(m?*-s)) Gs (H,0, mol/(m*-s)) Ci (CO,, pmol/mol) Tr (H,0, mmol/(m*'s))
Tl 297+0.12b 0.52+0.08a 266.36 = 10.87 b 220+0.11a
T2 3.48+0.09a 0.30£0.09 b 28577+ 1324 a 1.35+0.14b
CK 289+0.16b 0.47+0.04 a 265.01 £9.46 b 2.10+0.13a

x5 AFRIZEBRAAI LAREMZ 5 IR

Table 5 Economic characters of tobacco upper leaves under different ridging and mulching patterns

(%) ( /kg) (kg/hm?’) ( /hm)
T1 59.78 £3.65 a 24.67+246a 799.50 + 50.36 a 19 722.79 + 832.02 a
T2 61.06+5.42 a 24.82+3.08a 808.50 +43.78 a 20 070.15 + 758.68 a
CK 56.50+4.31b 23.85+2.17a 784.88 £38.08 a 18 721.80 = 642.14 b

&6 ARIZIEBRAAX EARKEA 4R IR B9 R T

Table 6 Physical characters of tobacco upper leaves under different ridging and mulching patterns

(%) (8) (%) (um) (%) (g/m?)
Tl 27.71+2.42b 12.58+1.04a 27.70+1.88a 123.28+5.40a 9.22+0.87a 105.48£4.23b 92.69+531a
T2 31.85+2.06a 12.26+1.41a 28.64+2.04a 122.07+69la 9.70 £0.64 a 101.27£5.68 b 93.62+4.26a
CK 2731+188b 10.15£1.26b 2897+2.19a 113.50+4.86b 920+095a 121.60 £5.02 a 88.40+3.98b
T2>T1>CK T1 T2 T2
CK 4.85% 5.90% Tl CK T1 T2
CK 13.63% 18.18%
T2>T1>CK
2.9 3 T1
(20% ~ 25%) T2 CK 10.77%
(18% ~ 24%) (1.5% ~ 3.0%) (1.5% ~2.5%) 25.39%
(0.4%~0.8%)  ( 2.0%) (23]
7 3
F7 AREIZEBEARI LEEM L ER S H RN
Table 7 Chemical component composition of tobacco upper leaves under different ridging and mulching patterns
(%) (%) (%) (%) (%) (%)
T1 24.60+£2.02a 19.01+142a 3.19+£024a 2.12+0.15a 057+£0.10a 2.75+0.28a 78.77+4.21a
T2 2600+ 1.86a 20.16+1.87a 299+0.15a 2.01+042a 0.62+0.09a 2.86+0.17a 85.27+395a
CK 2497+190a 20.05+145a 3.35+£0.65a 236+031a 063+£0.14a 242+0.18Db 68.00£3.07b
3
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7
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Effects of Concave Ridge Double-Row and Side Mulching on Moisture
and Temperature of Plough Soil and Growth of Tobacco During Late
Period of Field-planting and Quality of Tobacco Upper Leaves

LUO Jingqing'?, DENG Xiaohua'", CHEN Jin'", PEI Xiaodong®, LIU Yongjun*, HE Mingjun®, LI Fan®

(1 College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2 China National Tobacco Corporation,
Beijing 100055, China; 3 Changsha Tobacco Company of Hunan Province, Changsha 410011, China; 4 Hunan Tobacco
Science Institute, Changsha 410004, China)

Abstract: In order to avoid premature senility of tobacco during late period of field-planting and to improve the quality of
tobacco upper leaves, the effects of different planting patterns of tobacco (single ridge, concave ridge double-row, concave ridge
double-row and side mulching) on the moisture and temperature of plough soil, the root of tobacco, the growth, output and quality
of tobacco upper leaves were studied in Liuyang City, Hunan Province. The results showed that, compared with control (single
ridge cultivation), concave ridge double-row and side mulching cultivation increased soil moisture by 1.31%-6.38%, decreased
soil temperature by 3.30-4.94 °C; enhanced the length, diameter, volume and activity of roots by 37.62%, 34.92%, 69.18% and
10.85%, respectively; increased the area, SPAD value, ratio of top rank and output value of tobacco upper leaves by 20.61%,
10.04%, 8.07% and 7.20%, respectively; improved physical character index and chemical component index by 5.90% and 25.39%,
respectively. Compared with concave ridge double-row, the concave ridge double-row and side mulching cultivation increased
soil moisture by 1.95%-2.65%, decreased soil temperature by 1.41-3.25 ‘C; enhanced the length, diameter, volume and activity
of roots by 23.24%, 16.442%, 28.62% and 3.28%, respectively; increased the area, SPAD value of tobacco upper leaves by 9.72%
and 3.21%, respectively. Therefore, concave ridge double-row and side mulching cultivation is superior to single ridge cultivation
in reducing the evaporation of soil water evaporation, retarding the change of soil temperature and the harm of high temperature,
promoting the growth of tobacco roots in the late growth stage, improving the photosynthetic capacity of tobacco leaves and
increasing the quality of tobacco upper leaves.

Key words: Concave ridge double-row and side mulching cultivation; Moisture and temperature; Plough soil; Growth of

flue-cured tobacco; Quality of tobacco upper leaves
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