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Effects of soil moisture content on growth, biomass partition
and nutrient uptake of tobacco
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Abstract. Effects of different soil moisture contents on the nutrient uptake and growth of flue-cured tobacco were
studied under the pot cultivation. The results show that with the increase of soil moisture content, the height and bio-
mass of tobacco are increased, and the amplitude increments are leaf > stem > root, while the root to shoot ratios are
inversely proportional to the moisture content, which reflects the characteristics of the responses of tobacco growing to
various soil moisture contents. Chlorophyll has different responses to soil moisture content in different growing peri-
ods, and the most optimum soil moisture content for Chlorophyll at different growing periods are 70%-75% , 80%—
85% and 50%-55% , respectively. The uptakes of nitrogen (IN) and potassium (K) are all significantly greater than
that of phosphorus (P) in the five treatments, with the decrease of soil moisture content, the nutrient uptakes of roots
and stems are increased in varying degrees when the moisture content is less than the optimum level that required by
tobacco, while the uptakes of leaves are declined. While in the case of excessive soil moisture content, the nutrients
uptakes (N, P, K) of roots, stems and leaves are significantly reduced in each period.
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Table 1 Effects of soil water contents on agronomic characters of tobacco
HEFH s PR AR BRI BRI 5 i[RI EE £
Growth Treat Height Leaves Max. leaf length Max. leaf width  Node distance Stem width
stage (em) (No. /plant) (em) (cm) (mm) (mm)
[zl T1 26.4+1.4d 12.67+0.58a 14.13+0.10c 14.13x0.13d 2.80x0.35a 8.80x0.36¢
Resettling T2 27.2+0.3d 11.67+0.58a 16.27+0.13a 16.27+0.18b 2.80+0.26a 9.26+0.21Db
stage T3 34.0£0.9 ¢ 11.33 £0.58 a  16.43 £0.37 abc 17.43£0.28a 3.00+0.36 a  9.43 +0.12 he
T4 44.5+1.3b 11.00+0.00 a 15.13+0.08 b 15.13+0.37¢ 3.50+0.81 a 10.13 +0.69 ab
TS5 47.8+0.3 a 10.67 +0.58 a  14.88 £0.43 abc 14.17+£0.36 d  3.00+0.40 a 10.90 +0.76 a
REHHA T1 30.7£0.3 e 9.33+£0.58d 16.77+0.10b 15.77+0.42 ¢ 3.28+0.48b 11.20x0.15¢
Vigorous T2 35.6£1.2d 11.67+0.58¢ 17.03x0.16 b 16.33+0.2 ¢ 3.32£0.28b 14.00+0.42 d
growing T3 66.2+x1.4¢ 20.00x1.00b 18.10%0.35ab 18.10+0.55b 3.62+0.79 ab 19.00 +0.17 ¢
stage T4 98.7+7.6b 28.00+1.00a 20.07+0.09a 20.07+x0.45a 4.40+0.54a 21.67+0.41Db
TS5 102.3+1.7a  26.67+0.58a 19.23+0.24a 18.23+0.25b 4.22+0.09a 23.33+0.44 a
SR T1 37.0£3.6 ¢ 11.00+1.00d 16.88+0.17d 16.12+0.13b 2.78+0.50a 9.78+0.32 ¢
Maturing T2 60.0+2.0d 17.67+0.58 ¢ 21.67+0.10c 20.67+0.36a 2.89+0.21a 11.97+0.29d
stage T3 106.0+£3.6 ¢ 30.67+0.58a 21.07+0.10a 20.47+0.49a 2.89+0.25a 13.93+0.19¢
T4 110.3+1.5b  29.00+1.00b 20.64 +0.16 ab 20.35+0.36a 3.56+0.56a 16.87+0.71Db
TS5 125.3+3.8a  27.67+0.58 b 20.17+0.10b 19.33+0.65b 3.33x0.13a 17.34x0.13 a
TE(Note) : [FIFIEHEE A Rl k3R IR — 4 & # A B H] 22 535 5% B3 7K 7 Values followed by different letters are significant among treat-

ments for the same growth stage at 5% level.
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Fig.1 The effect of soil moisture contents on contents of chlorophyll
[ ## (note) ; RS—Resettling stage; VG—Vigorous growing stage; MS—Maturing stage. |
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Fig.2 The effect of soil moisture contents on biomass of plant

[ £ (note) : RS—Resetiling stage; VG—Vigorous growing stage; MS—Maturing stage. |
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Fig.3 The effect of soil moisture
contents on root/shoot ratio
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Table 2 Effects of soil water status on nutrient uptake by tobacco
N P K
LR i
Growth stage Treatment i % m i % m i % m
Root Stem Leaf Root Stem Leaf Root Stem Leaf
Zik 80 T1 33.19b 3.44b 3.97¢ 0.15a 0.22a 0.24b 1.15e 1.96d 3.33e
Resetiling T2 3.48a 3.55a 4.87b 0.17a 0.29a 0.34b 2.17d 2.54c¢ 3.60d
stage T3 3.14b 3.42bh 50la 0.14a 0.20a 0.42a 3.36a 4.12a 60la
T4 268¢ 3.15¢ 3.37d 0.12a 0.17b 0.22b 2.72b 2.98b 576D
T5 2.26d 2.34d 2.87e¢ 0.11a 0.15b 0.17c¢ 2.51¢ 2.6lc¢c 4.9%c¢
IE K4 T1 1.06e 1.21e 88e 0.12b 0.13¢c 0.76e 1.32d  2.4le 9.37e
Vigorous growing T2 1.54d 1.66d 10.79d 0.15b 0.17¢ 0.99d 1.34d 2.59d 10.064d
stage T3 1.71¢  1.91¢ 11.58c¢ 0.17b 0.25b 1.07c¢ 1.74¢ 2.8 c¢ 10.46 ¢
T4 265a 3.06a 12.91a 0.32a 0.35a 1.30a 2.19a 3.37a 12.67a
T5 2.08b 2.93b 11.75b 0.27a 0.28b 1.17b 1.99b 3.12b 12.18b
SR T1 1.81a 2.42b 11.25b 0.27a 0.39b 1.93¢ .16 ¢ 2.29e 9.324d
Maturing T2 1.87a 2.8 a 12.32a 0.31a 0.49a 2.03b 1.30b 2.34d 10.30b
stage T3 1.77b  1.92¢ 12.37a 0.25a 0.31b 2.25a 1.45a 3.32a 10.73a
T4 1.57¢ 1.63d 10.97¢ 0.17b 0.30b 1.72d 1.40a 3.07b 9.72¢
T5 1.47d 1.58d 10.79¢ 0.16b 0.25¢ 1.59e 1.38a 2.68¢ 89le

¥ (Note) : FFIEHRG AR B EFERF—EF AL E 2 7L 5% HEKFE Values followed by different letters are significant among treat-

ments for the same grouth stage at 5% level.
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