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Effect of Soil Available Calcium on N P K Contents
and Uptake of Flue-cured Tobacco
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Abstract: A soil culture experiment was conducted: taking calcium fertilizer at variable values the chan—
ges of the available calcium in soil were studied through application of different kinds of calcium fertilizers in
yellow mud field by room temperature cultivation. The results indicated that application of different kinds of
calcium fertilizers in yellow mud field influenced the available calcium of soil the speed at which fertilizers re—
leased available calcium was in the order: lime nitrate > calcium hydroxide = calcium phosphate primary > cal-
cium magnesium phosphate > dolomite dust. In the pot experiment taking calcium at variable values eight
treatments which had four repeats were designed to study the effects of soil available calcium on N P and K
content and uptake of flue-cured tobacco in a completely randomized design. The results indicated that with the
increase of application of calcium fertilizers the N content P content and their uptakes of tobaccodeaf de—

creased gradually; the N content and uptake of Ca8 treatment dropped by 24.17% and 17.47% respectively in
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contrast with Cal treatment; the P content and uptake of Ca7 treatment dropped by 38.46% and 29.62% re—
spectively in contrast with Cal treatment. The K content and its uptake of tobacco — leaf increased first and de—
creased later the K content of tobaccodeal with Ca3 treatment reached the peak value the K uptake of tobac—
co-eaf with Ca6 treatment reached the peak value which increased by 13.99% and 23.69% in contrast with
Cal treatment. The N P and K contents and their uptakes of tobaccosoot and tobacco-stem had the similar
regular pattern to the K content of tobaccodeaf. The whole tobacco plant N uptake decreased gradually that of
minimum Ca8 treatment dropped by 22.64% in contrast with Cal treatment. The whole tobacco plant P and K
uptakes increased first and decreased later those of Ca3 treatment increased by 6.17% and 17.84% in con-

trast with Cal treatment.
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Tab.1 Effects of the content of available calcium in soil on the nitrogen content of flue — cured tobacco (autumn)

Treatment /% Leaf /% Root /% Stem
Cal 0.91 £0.01aA 0.84 £0.006aA 0.33 £0.01dB
Ca2 0.84 +0.006bB 0.81 £0.006bB 0.36 £0.006abAB
Ca3 0.76 £0.01cC 0.78 £0.01¢C 0.38 £0.01aA
Ca4 0.74 £0.006¢cC 0.76 £0.01dD 0.36 £0.01abcAB
Cas 0.75 £0.01cC 0.68 £0.01eE 0.34 £0.01cdB
Cab 0.74 £0.01cC 0.64 +£0. 006fF 0.35 £0.02bcdB
Ca7 0.71 £0.01dD 0.66 £0.01gFG 0.30 £0.01eC
Ca8 0.69 £0.01eD 0.63 £0.01gG 0.24 £0.01fD
LSD  0.05 LSD 0.01 o
Small and capital letters followed the data mean significant difference at 0.05 and 0. 01 level by LSD method respectively.
( 2). Cal ( 370.23
mg/kg) Cal 9.09% ~17.47% 4.35%
~22.64% . Ca2 ( 436.22 mg/kg)
114.95 mg/ 106.24 mg/ ; Ca8 Ca2
27.27%  44.59% .
o Cal
o Ca2
Ca3 o
2 ( )
Tab.2 Effects of the content of available calcium in soil on the nitrogen uptake of flue — cured tobacco ( autumn)
H(mg+ ) /(mg+ ) Hmge ) Hmge )
Treatment Leaf Root Stem Entire plant
Cal 404.40 4. 44aA 110. 81 =£0.76bBC 100.37 +4. 60abAB 615.58 £8.40aA
Ca2 367.61 £2.52bB 114.95 £0. 82aA 106.24 +1.69aA 588.80 +3.38bB
Ca3 333.94 +4.39dD 112.40 +1.44bAB 100.02 +2.63bAB 546.36 +£3.20deCD
Cad 349.66 £2.71¢C 108.53 £1.43¢C 96.23 £2.67bcB 554.42 £2.45¢dC
Cas 363.52 £4.85bB 100.44 +1.48dD 92.48 £2.72¢B 556.44 £3.10c¢C
Cab 362.08 £5.62bB 90.97 £0. 82eE 95.37 £5.73bcB 548.41 £1.57¢dCD
Ca7 360.89 £5.08bB 99.86 £1.51dD 79.11 £2.64dC 539.86 £5.75eD
Ca8 333.75 +4.84dD 83.60 +1.33(F 58.87 £2.45eD 476.23 +7. 69{E
LSD 0.05 LSD 0.01 o
Small and capital letters followed the data mean significant difference at 0.05 and 0. 01 level by LSD method respectively.
2.3
3 Cal 370. 23 mg/kg)
Cal 15.38% ~38.46% Ca3 (
511.75 mg/kg) 0.14% 0.08%
o Cal
. Ca3 . Ca3
Cal \Ca5 +Cab \Ca7 Ca8 Cad

Ca2 o



2 NEEN * 241
3 ( )

Tab.3 Effects of the content of available calcium in soil on the phosphorus content of flue — cured tobacco ( autumn)

Treatment /% Leaf /% Root /% Stem

Cal 0.13 £0.01aA 0.09 +0.006cdC 0.06 =0.006¢BC

Ca2 0.11 0. 006bB 0.11 0. 006cC 0.07 +0.006abAB

Ca3 0. 10 +0. 006bcBC 0.20 +£0.006aA 0.08 +0.0laA

Cad 0.08 +0.006cdC 0.13 +0.006bB 0.06 +0. 006bcABC

Cas 0.09 +0.006cdBC 0.10 £0.01cdC 0.06 +£0.006¢BC

Cab 0.09 £0.01cdBC 0.09 £0.01dC 0.06 +0.01bcABC

Ca7 0.08 £0.01dC 0.10 £0.01cdC 0.05 £0.01cC

Ca8 0.09 +0.01cdBC 0.09 +£0.02cdC 0.05 £0.01¢cC

LSD  0.05 LSD  0.01 o
Small and capital letters followed the data mean significant difference at 0. 05 and 0. 01 level by LSD method respectively.
4 N
o Cal (
370.23 mg/kg) Cal 19.51% ~45.28% -
Ca3 ( 511.75 mg/kg)
Ca3 35.02% ~58.16% 6.17% ~27.20% - Ca2 (
436.22 mg/kg) Ca2 1.82% ~42.82% »
o Cal
. Ca3
o Ca2 Ca5 +Ca7 Ca8
Cal +Cad Cab Ca3
o Ca3 Cal VCa2
4 ( )

Tab.4 Effects of the content of available calcium in soil on the phosphorus uptake of flue — cured tobacco ( autumn)

l(mg+ ™) H(mg+ ") l(mg+ ) I(mge+ )
Treatment Leaf Root Stem Entire plant
Cal 57.77 £4.44aA 12.26 +0.75dE 17.06 +1.73bAB 87.10 £4.33aA
Ca2 46.50 +2.52bB 15.20 +0. 83¢C 21.44 +1.68aA 83.14 £3.04aAB
Ca3 42.48 +2.53bB 29.30 £0.83aA 21.05 £2.63aA 92.83 +£3.13aA
Cad 31.61 £5.42¢C 19.04 +0.82bB 16.93 +1.54bAB 67.58 £5.37hC
CaS 42.01 £2.79bBC 14.77 +1.47¢CDE 15.41 =£1.57bcB 72.19 £0.96bBC
Cab 42.22 +5.62bB 12.72 +1.41dCDE 16.51 £2.75bAB 71.45 +£9.25bBC
Ca7 40.66 +5.08bBC 15.13 £1.51¢CD 13.18 £2.63bhcB 68.98 +8.57bBC
Ca8 43.53 +4.83bB 12.38 £2.02dDE 12.26 £2.45¢B 68.18 £8.43hC
LSD 0.05 LSD 0.01 o
Small and capital letters followed the data mean significant difference at 0.05 and 0. 01 level by LSD method respectively.
2.4
o 511.75 mg/kg( Ca3 )
Ca3 3.11% ~13.99%  9.09% ~32.32% - Cad
Cad 13.58% ~40.74% -
> > o Ca3

. Cad
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Tab.5 Effects of the content of available calcium in soil on the potassium content of flue — cured tobacco (autumn)
Treatment /% Leaf /% Root /% Stem
Cal 1.66 £0.01dD 0.60 £0.01¢C 0.70 £0.006dD
Ca2 1.68 £0.006cC 0.70 £0.006bB 0.90 +0.006bB
Ca3 1.93 £0.006aA 0.70 £0.01bB 0.99 £0.006aA
Ca4 1.87 £0.006bB 0.81 £0.01aA 0.80 £0.01cC
Ca5 1.86 +0.006bB 0.51 £0.01dD 0.79 £0.01¢C
Cab 1.87 £0.006bB 0.50 £0.01deDE 0.70 £0.01dD
Ca7 1.67 £0.01dCD 0.49 £0.01eDE 0.69 +0.01deDE
Ca8 1.68 £0.006cC 0.48 £0.006eE 0.67 £0.006eE

LSD  0.05 LSD  0.01 o

Small and capital letters followed the data mean significant difference at 0.05 and 0. 01 level by LSD method respectively.

o 370.23 mg/kg( Cal ) 436.22 mg/kg
(Ca2 ) 939. 92 mg/kg( Cab ) ;
Cal Ca2 23.69%  24.36% - 652.
78 mg/kg( Cad ) 1 540.21 mg/kg( Ca8 ) Cad
44.16% 436.22 mg/kg( Ca2 )
1 142.33 mg/kg( Ca8 ) 165.99 mg/ Ca2 37.15% -
Ca3 Cal 17.84% .
> > o Ca6
. Cad
o Ca3 Ca2
o Ca3 Cad o
6 ( )

Tab.6 Effects of the content of available calcium in soil on the potassium uptake of flue-cured tobacco (autumn)

[(mg+ ) [(mg= ') M(mg+ ) [(mg= ')
Treatment Leaf Root Stem Entire plant

Cal 737.70 +4. 44{F 78.84 +£1.31cC 211.77 £1.73bB 1028.32 +4.71{F
Ca2 733.76 £2.52(F 100.22 +0.83bB 264.13 £1.68aA 1098. 12 £5.03dD
Ca3 849.51 £2.54dD 100.87 +1.44bB 261.45 £1.51aA 1211.82 +2.90aA
Ca4 878.08 £2.71cC 115.66 +1.42aA 213.84 +2.67hB 1207.59 £0.41aA
Ca5 903. 16 +2.80bB 75.32 +£1.48dD 215.79 £3. 14bB 1194.27 +6.06bB
Cab 912.50 +2.81aA 70.70 £1.41eE 192.57 +2.75¢C 1175.77 £5.02¢C
Ca7 848.86 £5.08dD 74.13 £1.51dD 181.95 £2.63dD 1104.95 +£3.21dD
Ca8 814.23 £2.79¢E 64.58 +0. 76{F 165.99 £1.42¢E 1044.79 £3.92¢E

LSD  0.05

Small and capital letters followed the data mean significant difference at 0.05 and 0. 01 level by LSD method respectively.

LSD 0.01

o
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