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Effects of Row Directions and Row Spacing on Soil Temperature, Soll
Moisture, lllumination and Growth of Flue-cured Tobacco
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JI Xuejun®’, CHENG Changhe?, SHEN Jia'
(1. Tobacco Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, China;
2. China Tobacco Zhejiang Industrial Company Limited, Hangzhou 310009, China;
3. Southern Anhui Tobacco Limited Liability Company, Xuancheng, Anhui 245200, China)

Abstract: The objectives of this investigation were to study the effects of row directions and row spacing on field environment (soil
temperature, soil moisture, illumination) and growth of flue-cured tobacco (cv. Yunyan 87). The experiment was a split plot design
with row direction as main plot and row spacing as subplot. The results showed that the soil temperature of ridge of S-N direction
was higher than that of E-W direction, but the soil moisture was lower than S-N direction. Between the different lines, the
illumination of E-W direction was better than S-N direction, while among plants of same line in S-N direction was better than E-W
direction. Meanwhile, tobacco in S-N direction developed earlier, grew better than E-W direction, and the net photosynthetic rate was
slightly higher than E-W direction. Row spacing had no significant effect on soil temperature and net photosynthetic rate, but when
row spacing was 1.1-1.4x0.5 m, it was better in keeping soil moisture. And when row spacing was 1.2 m, the illumination was poor.
The study indicates that planting flue-cured tobacco by S-N direction was better than E-W direction in the middle latitude area of
South Anhui.
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Table 1 Experiment design , LSD HINZE ( )
1 12m 3
2 1.3m 3
3 1.1~14m 6 2
4 12m 3
5 13m 3 21
6 1.1~14m 6
2009 2
3 26 3 7:30
m(N):m(P,05):m(K,0)= 14:00  18:00 5~20 c¢cm
1:1.38:3.40 85.31 kg/hm’ 5 5~20
600 kg/hm’ 187.5 kg/hm® em  7:30 5~15cm  18:00
112.5 kg/hm® 187.5 kg/hm® 750 7 5
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Table 2 The average soil temperature form 1 May to 10 May
5cm 10 cm 15cm 20 cm
7:30 14:00 18:00 7:30 14:00 18:00 7:30 14:00 18:00 7:30 14:00 18:00
AT 21.68a 26.44 27.60a 22.33a 25.68 27.41a 22.95a 25.11 25.37a 23.25a 23.59 24.40
RIVGAT ) 21.01b 26.30 26.46b 21.80b 25.22 26.14b 22.27b 24.66 24.66b 22.55b 23.33 24.27
1.2m 21.22 27.22a 26.92 22.13ab 25.36 26.69 22.74 24.00b 25.02 23.02 23.21b 2421
1.3m 21.42 27.46a 27.27 21.87b 25.39 2691 22.33 24.75a 25.10 22.96 23.21b 24.38
1.1~1.4m 21.40 26.19b 26.91 22.20a 25.60 26.75 22.77 24.87a 25.22 23.03 23.96a 24.73
5% (p<0.05) o
3 7 C
Table 3 The average soil temperature form 1 July to 10 July
S5Scm 10 cm 15cm 20 cm
7:30 14:00 18:00 7:30 14:00 18:00 7:30 14:00 18:00 7:30 14:00 18:00
r 64T ) 26.88  32.75a  32.50a  27.20 31.40 31.80 27.51 29.03 30.60 27.83 28.78 29.98
ARVGAT M) 26.67 32.27b 32.10b 27.01 31.27 31.57 27.32 28.84 30.37 27.60 28.64 29.76
1.2m 26.76 32.56 32.34 27.11 31.18 31.70 27.49 29.09 30.41 27.73 28.81 29.94
1.3m 26.80 32.64 32.39 26.96 31.39 31.55 27.34 29.08 30.44 27.92 28.88 30.09
1.1~1.4m 26.76 32.34 32.18 27.24 3143 31.66 27.53 29.14 30.60 27.66 28.46 29.79
4
Table 4 The soil moisture of ridge in different treatments
06-28 07-15
/kPa /kPa 1% /kPa 1%

48.12a 5.03 38.34 62.33a 30.44b

43.99b 4.57 38.54 55.33b 31.29a

1.2m 49.83a 5.50 3791 67.00a 29.99b

1.3m 47.13a 4.60 38.56 63.00a 30.53b

1.1~1.4m 41.21b 4.30 38.84 46.50b 32.07a
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5 50d 5 19
Table 5 The illumination of field after transplanting 50 days (19 May)
8:00—10:00 Lux 12:00—14:00 Lux 15:30—17:30 Lux
30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm

cHy o )y )y ¢y oy ¢y ¢y oy oy )y )

MALATI 10 650b 53 562b 4336 29057a  80043b 89 751b 4975 11915b  17003b 33 647b 3337a 19130a
RPUATI 50 749a 58 538a 4261 84 39b 90 791a  95475a 5206 15153a  35065a 39 595a 3056b 9263b

1.2m 30 179b 55 616b 4189 17778c  84648b 91 947c 4852b 13071b  25469b  35949¢ 2791b 12844c¢
1.3m 31 364a 56 570a 4279 18675b  87060a 93 26la 5079ab 13514b  26446a 37 250a 3114b 14169b
1.1~1.4m 30 558b 55965b 4427 19791a  84542b 92 633b 5341a 14019a 26 188a 36 665b 3686a 15577a

6 67d 6 5
Table 6 The illumination of field after transplanting 67 days (5 June)
8:00—10:00 Lux 12:00—14:00 Lux 15:30—17:30 Lux
30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm

cHy )y ¢ )y )y )y )y )y oy )y )y )y )

rAEAT 1) 13 896b 52 548b 5308 29864a 77 149b 87 943b 6988 9 920b 8919b 20 953b 4429 12503a
ARVYAT i) 49 761a 57 303a 5253 28742b 86 997a 94 748a 7217 16252a  28280a 34 892a 4346 7865b

12m 30479b 54 840 5226 18107b  82035b 90 710b 6012b 12256b  17621b 26 832b 3 665b 8557¢
1.3m 32791a 55029 5213 19051b  84502a  92487a  6408ab 12878b  18282b 28 515a 4 300a 9742b
1.1~14m 32216a 55008 5403 20752a  79682c 90 840b 6939a 141252 1989%6a  28422a 4597a 12255a

7 8d 6 23
Table 7 The illumination of field after transplanting 85 days (23 June)
8:00—10:00 Lux 12:00—14:00 Lux 15:30—17:30 Lux
30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm 30cm 60cm

c oy oy )y ¢y ¢ )y )y oy )y )y )y )y )

MdbATI 23 752b 29 213b 10 980 13063a  40714b 55 600b 13 575a 17749a  20611b 26 052b 7362 20 701a
ARVUATI 24 404a 32 140a 10 362 12054b  44479a  56227a  12868b  15103b  2201la 27 57la 7092 19 574b

12m 22 775b 30213b 9471c 12064b  38972c  53974c  12530b 14919¢ 19949  25565b 6 926b 18 903c
1.3 m 24 705a 30772ab  10725b  12718a  45954a  58225a  12917b  15955b 21980a 27 062a 7 153b 19 860b
1.1~14m 24 754a 31 045a 11 818a 12895a  42865b  55542b 14 219a 18405a  22006a 27 808a 7 602a 21 649a
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Table 8 The agronomic characters of flue-cured tobacco
/ / /
/em /em /em /em /em /em cm cm
56.00a 30.43 78.20a 30.83 70.27 25.77 122.44 12.11 19.47
54.23b 31.59 74.17b 30.71 69.27 26.81 122.59 12.31 19.02
1.2m 55.52a 31.57 76.70 31.13 69.95a 25.96 124.95a 12.14 19.21
1.3m 55.13a 30.70 76.35 31.14 71.40a 26.81 119.16b 12.27 19.51
1.1~1.4m 54.70b 30.77 75.51 30.04 67.95b 26.10 123.43a 12.12 19.02
9
Table 9 Effects of different treatments on agronomic characters and main growth stages of flue-cured tobacco
/ / / / /
/em /cm /cm /cm /cm /em cm cm « -) « -)
12m 56.50a 31.00a 79.26a 31.28a 70.10ab 25.62b 126.34a 12.02 19.40a 05-25 05-26
13m 56.20a 30.20b 78.80a 30.78a 71.00a 25.76b 118.50b 12.35 20.00a 05-28 05-29
1.1~14m 55.30a 30.10b 76.54b 30.42a 69.70b 25.94ab 122.47a 11.96  19.00ab  05-26 05-28
1.2m 54.54ab 32.14a 74.14b 30.98a 69.80b 26.30a 123.56a 12.46 19.20a 05-28 05-29
13 m 54.06b 31.20a 73.90c 31.50a 71.80a 27.86a 119.82ab 12.18 19.60a 05-30 05-31
1.1~1.4m 54.10b 31.44a 74.48b 29.66b 66.20c 26.26a 124.38a 12.28 18.80b 05-28 05-29
10
Table 10 The photosynthetic rate for flue-cured tobacco in different treatments
/[pmolCOy(m?s™)] /[molCO(m™*s™)] CO,  /(umolCO,mol™) /[mmolCO, (m™>s™)]
6.10 0.088 231.17 2.19
5.87 0.086 240.41 2.13
1.2m 6.14 0.088 232.04 2.13
1.3m 6.08 0.087 234.36 2.18
1.1~1.4m 5.74 0.085 240.97 2.17
(3,571
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