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Moisture and Mineral Content in Plow Layer Soil and Nutrient Uptake.
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Summary Abstract

This experiment was carried out to investigate the environmental changes of rhizosphere, behavior
of nutrient components in soil, and nutrients uptake and growth response of the tobacco plant in
the condition that mulch as polyethylene film, had been removed on the ridge at the 50th day after
transplanting in comparison with continuous mulching condition.

The results obtained were as follows;

1. After rainfall, soil moisture content in the plow layer was greatly increased without mulch in
comparison with that of the plot with mulch. As a result, leaf water potential of tobacco plant
without mulch was higher than that with mulch.

2. Available nutrients such as NH;—N, NO3—N, and total salts in the plow layer of the plot without
mulch tended to be increased, and especially accumulated on the surface layer owing to the
redistribution of soil water by rainfall during the latter growth stage after removing mulch.

3. Nutrients uptake by tobacco was much more enhenced in the plot without mulch and resulted in
higher contents of total nitrogen, NO3—N, P305, and K50 in the tobacco leaf. Especially higher
content of nitrogen caused the delay of maturity resulting in the increased of dry weight of top



Feg-ol2@-0AR- &%+

part of tobacco in the plot without mulch tened to be increased in comparison with that in

mulching condition.

4. Content of total nitrgen, NOs—N, and nicotine in flue-cured leaves was much higher in the plot

without mulch than in mulching condition, but lower content of reducing sugar in the plot

without mulch resulted in lower quality of tobacco.
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Table 1. Physico chemical characteristics of experimental fieid soil.

Soil Texture(U.S.D.A) Porosity Water Retention pH OM T-N Ava.-P,OsExch.-Cation(me

100g)
Sand Silt Clay Texture 1/10 173 15am 15 % % (ppm) K Ca Mg Na
% % %
203 566 226 SiL 520 377 314 103 458 117 012 104.0 07 224 148 013
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Table 2. Leaf water potential of the leaves at different stalk position of the tobacco plant as

reflected by changes of soil moisture content in the ridges with mulch and removing mulch

after rainfall.

Ridge Date Soil Soil Water Stalk Position Leal Water *Relative
Layer Potential from Bottom  Potential Turgidity
Mulched by 1st.June 0-10cm ~10.4 bar 5th — 8.1 bar 67.0%
P.E.film (Drought  10-20 - 83 10th - 7.2 63.3
Period) 20-30 - 80 15th -11.0 61.1
8th.June  0-10 - 54 5th - 54 74.7
(After 2lmm 10-20 — 6.4 10th ~10.2 68.4
rainfall) 20'.30 ~ 55 15th 9] 66.8
**Removing 1st.June 0-10cm -11.2 5th ~ 96 69.8
of Mulch 10-20 -10.0 10th -10.5 62.4
20-30 - 8.1 15th - 91 629
8th.June 0-10 - 19 5th - 32 78.1
10-20 - 45 10th — 54 69.9
20-30 - 44 15th - 27 67.2

“Relative Turgidity=

Fresh Weight—Dry Weight

**The plot that was removed the P.E. film on the ridge at 50th day

Turgid Weight—Dry Weight

x100

after transplanting.
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Fig. 3 Successive changes of vertical distribution of T — Salts,
NH4 -N,and NO3 —N contents in the plow layer of the ridge
with mulch and removing mulch at 50th day (27th.May) after
t ransplanting. ‘
T — Salts ; Total salts concentration determined by the E.C
meter.
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Table 3. Mineral contents in the leaves of different stalk position at 75th. (21st. June)and 95th.

(11th. July) day after transplanting._

Mineral Components Rid‘ge 21st. June 11th. July
Upper  Middle Bottom Upper Middle Bottom
T-N(%) Mulched . 4.74 3.80 2.93 3.18 2.88 217

*Removed 4.64

4.13 3.00 3.92 3.52 3.13

- 046 0.48 0.09 0.10 0.15

0.44 043 0.24 0.25 041

0.45 0.40 0.48 0.33 0.31
0.54 0.52 0.58 0.56 0.53

NO3—N(%) Mulched 0.33
Removed 0.54

P,05(%) Mulched 0.57
Removed 0.59

K,0(%) Mulched 4.53

Removed 6.35

5.27 5.66 4.53 4.58 596

571 6.79 4.23 4.87 6.20

*The plot that was removed the P.E. film on the ridge at 50th. day after transplanting,
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Table4. Changes in fresh and dry weights of above ground parts of tobacco after removing of P.E.

film on the ridge at 50th day after transplanting.

(g./'plant)
Ridge Application Weight Day after Transplanting
Level 45th 55th 65th 75th  85th. day
Mulched by Recommended Fresh Weight 279.5 345.0 726.3 949.4 1123.3
P.E. film Dry weight 31.8 50.0 104.4 133.3 187.6
Non Fertilizer Fresh Weight 163.5 301.2 432.5 574.6 592.8
Dry Weight 19.8 32.3 75.6 96.0 111.9
Removing Recommended Fresh Weight 3487 714.4 958.7 1134.8
of mulch Dry Weight 48.8 100.3 134.8 189.8
Non Fertilizer Fresh Weight 3094 458.6 5h4.7 601.4
Dry Weight 39.5 78.7 87.3 114.8
Table 5. Chemical compositions of flue-cured leaves.
'idge Condition = Stalk Position T-N NO3-N K,0 Ca0 MgO Nicotine Reducing
Sugar
Mulched by Upper 2.76% 0.03% 3.49% 2.95% 0.76% 3.87% 16.3%
PE. film Middle 261 0.05 434 256 066 3.04 17.1
Bottom 243 021 735 358 1.03 147 14.8
* Removing of Upper 345 009 354 372 096 4.70 5.9
Mulching Middle 344 034 463 355 098 276 9.5
Bottom 3.00 036 660 415 119 147 5.0
* The plot that was removed the P.E. film on the rnidge at 50th. day after transplanting.



A&3d7) A7) RES 31 ¢ FNYRANS dxIREF vIRE R

T ESNAL 8 AAG 242 3|55
el 2A8F} g% T-N, NO3—N, % Nicotine
gurse] A4zgtEel WA W gack 1
e AF Y JE5E AAT Ao
sl 2Eolole ZAuc A4@gte}, Longs'?
£ AdzAual 4 atzke] ALl fo) T2 &
¢%o8 NO3-No F57t 4&F774 A«
sie gl BagESs A F Ade 4l
gteko] Z4sts FAo] Aamvtxn kg,
IWE2'® JxFe] Rio) wrsEesl
£ 4R shA= Ragdel gon we
] ZAgpo] dopactz RBIstge olv
471 Aste} QA=E Agkolddeh. 22l fiM
$2Be gohie] dabd E4eld
(AFa)olelr TFES AU dguie] A
ARe Asg Azl Az g w3k
q% NOz—Ngtzgko] ¢ Eota Akghahd &
A dedel Eoldeiy welw T w4
A9 ¢ 12528 spuke] AL4 fol 93
NOs—Ng| EF5F7loly 23ld e2e &, 319
ol 4 Feke] FE5lr|dFoll AR FH
o] A& ERA x3lE £32AA|F| L ofvlo]=E
Z7t41717) Aozt stgvh. =} FES
A pRBOE Jeee] s NO;-Nggo)
BETE FrbEctasid A Ygle
NO;—N% =atetelx stgct. 22ln
McCants'¥53} Tso®™: el 5o £ 24
T A AFAUE velyo] FAE A8
A7l 8sle] Hetxn g wul Az A7
HEE Y Ea &S AAYF 2L HF
4] fLE 3 i T4t 4547
7t A= B2A ofFol NOs-Nel T-Ngtak
T F7HIZER vk RAgeE JAsH
s Al st Y FA o] AFE = Hsle] H
Qrt ol Asjol 4 A§Fsld ] EL
A Az e Selviele] Solft Z-E Lo
A ASFdzle sl e 59 FE4e 69 4
T7HA 9] 7] 7ke] iAol M AL o
Sl s} s| B A ¢ AEEY
T4t $FEE 557 Eoe 23y
Sl 8 HEEe EokfREAL o £

ol

Bode #

o

=
z d

& ik

sl stEaA dele FAL S ke
Aoz Az=ge o

2 £

Axs A4 ERjdAAL S AT 2
SAREIE AES AEFEE FAHANA
E3n2A A FFs ol Fel AvA vl=g F
Fol §g A7 M EFFel ARS= FE
ol wrteRol WP welsd EAELT L
oz-e s EAMS AAE ndstrislg e
2 o]A% 509H S 4e AALF =Hef A
A3, FpE, 9 A2 4% FEEed
$%0l Aozt 2 AAE g} 2
o, .

L 9% 4239 Tt de d%2Anc
524 AAG 274 QA FAEge
2 Azt 2AEa e Leal Water Potential-2-
HEE AAGR ZANA o gL 45 vebd
=

2. 5184 AAR A4 HESS FILYF
FEL AEIF BTl dEHALEA
s\gslelgle AR F7hsE Agole
23 £4(0~10cmgel)olA FEIEES 37
7t FRskd TEHLR o|FAAHE AL W
ebfich olaj ¥ Adke o|FExe] #gs A=
Qo= ol slel WE| owEHoE Ay
29 Ex Reln Rl A 2eoFe =G A4
BAEA ] e 4 dFol Lol ZF2
2 o] 5y aAEALE 4= e

3. 7%k e Ase s1%e AAR 2Ae
A dzxe EE4E FAAA A% T-N
NOs=N, P,0s ¥ K;0 @ab5ol 5182 A
A g AR A kL 53] FLEFT}
274 A5E AdAge 2 A o8 Al
A 2264 AFFAAFL 35T AAA
ge 2ANT @2 ohsE Agelgleh

4. detq sE4g% T-N, NOs-N, ¥ Nico-
tine¥9) AAFFEL slfsogde AN
s 8-g MAT A4 L4 4w wbd 2



et A dobd QRN EAE sl

fee- g2 UAF - 585

A s
2nEH
1. Anonymous, “Methods manual 93 series
electrode” p.p.10, Orion Res. Ine. Cam-

10,

11,

12,

bridge, Mass.(1979)
FHEHH, RN AR,
(1978).

Banwart. W.L, M.A. Tabatabai, and J.M.
Bremmer, Soil. Sci. and Plant Amalysis,
3(6). 449-458(1972).

Harvey. W.R. and A.M. Palmer, Tob. Sci.
15, 29, (1971),

39,

Tee, ol&®, ANH, 24, B
sk, 18(1), 20—26, (1985).
e, olv®, AAA, 244, qFd2

&3)=], 7(1), 15—23(1985).

F4d, o%El, AMAY, 24, HtE
%k, 18(2), 140—147(1985).

HFEAGE, MEEET, RMUCERE,
30, 11—24(1971),

Kinipling. EB, Ecology. 48(6), 1038-
1040(1967).

e mB—BB, HER, EAE IS, 80,
37—51. (1979)

23—28

14,
15,

16.

18.

19,

20.
21.
22,
23.

2,

25,

Kowalenko, C.G. Soil Seci, 129(4), 218—

221(1980).
Long. R.C and W.G. Wolty, Proceedings of
American Chemical Society

Symposium.(173rd), 116~163,(1977).

26.

27,

13,

17,

McCants, C.B and W.G. Wolty, Adv. in
Agronomy, 19, 211~265(1967).

Mengel. D, Plant and Soil, 64, 129-
138(1982).

EME=, #EBKR, AkEk, FEhFoH
%, 79, 44—52(1978)

Mulchi. C.L, Recent Advances in Tobaceo
Science, 39th Tobacco Chemists’ Research
Conference, 11, 3—-46(1985).

HEEA, BERIR, FEAXIHE 79, 8—
14(1978).

prug, IWTFHE, BLE, |HCTCRAS,
67, 12~20(1970).

Novozamsky. R. Van Eck, J. Ch. Van.
Schouwenburg, and 1. Walinga, Neth. J.
Agr. Sci. 22, 3-5.(1974).

EEARE, THRE, FHREEIEHS,
10, 3—13(1971).
et Rk, THRE,
10, 27—41(1971).
teteARE, EEH, ETEIWR, 79,
21—35(1978).

Stanford. G, and E. Epstein, Soil. Sci. Soc.
Am. Proc. 38, 103-107(1974).

Tso, T.C, Physical Environment in Physiol-
gy and Biochemistry of Tobacco, Wiley,
19-26(1974).

HERE, RHES, RS, #EQLH
78, 79, 53—-58(1978). :
NHEE, 2MAES, MNRE, EiGoW
7, 80, 52—56(1979).

IWF—%, FEHH, B Sios#,
12, 53—58(1965).

FERE LY 2RI,



