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Table 1 Chemical and physical properties of the soils used

. ] 4 (4 mg/kg mg/kg

soil (%) Total Total Total Slowly Avail. (emol/kg)
type 0. M. N P K released K K CEC
HE 5.2 2.14 0.089 0.180 1.42 145.3 197.8 11.28
[R: 5.2 0.98 0.058 0.084 1.43 290.1 136.8 11.65
¥t 8.3 2.00 0.096 0.120 1.91 633.3 117.0 15.96
Rt Eﬁl%ca REHE Mg A& Fe FX Mn Hx% Cu AR Zn HUB
soit | (REIXE) | (mgjkg) | (mg/ke) | (m/kg) | (me/ke) | (mg/ke) (me/kg)
type Ca Exch. Mg | Avail. Fe | Avail. Mn| Avail. Cu | Avail. Zn Avail. B
R 1130 121.6 17.08 113.0 0.732 2.54 <0.05
aie 874 272.3 17.24 40.5 0.494 1.24 0.07
M+ — - 7.31 21.6 1.380 1.34 0.10
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#2 NBRMTELREOTABAEHK SR (K%) HEMER)

Table 2 Effect of different K rates on the K contents of tobacco
leaves of different positions in a pot experiment

® M a | # 1
R Yellow soil Red soil Calcareous soil
(K;0 g/kg
+) K Rate] , L L T i g T E th T
Upper {Middle | Lower | Upper Middle Lower | Upper | Middle Lower
0.0 1.46 1.144" 2.47 0.84 0.77d 1.12 0.83 0.63¢ 0.35
0.2 2.01 2.34c 4.39 1.3 2.01c 3.62 1.39 1.394d 2.23
0.4 2.30 2.55b 5.63 2.33 3.49b 4.82 1.71 2.68¢ 3.60
0.6 3.01 4,53 6.24 2.53 3.99a 5.28 2.23 3.24b 4.26
0.8 3.35 4.65a 5.98 2.39 4.14a 5.59 2.52 3.93a 5.09

D) BAMERRTRRRENEERRGE 5% KETHBEER.
#3 AYRAXEEE o R.FLAREKLHER(ER)

Table 3 Effect of K rates on K contents of tobacco stem, leaf, root, and bud

" | AL R (K0 g/kgt) K Rate

Soil L'ea.f
type position 0.0 0.2 0.4 0.6 0.8
% Stem 1.25 1.68 2.30 2.40 3.26
L3 # Root 1.56 1.79 1.82 1.99 2.00
Yellow M Leaf 1.70 2.79 3.53 4.32 4.54
soil # Bud 4.08 4.29 4.53 4.70 5.48
o % Stem 0.97 1.43 1.63 2.19 2.18
Rod # Root 1.07 1.39 1.46 1.54 1.58
woil B Leaf 0.91 2.25 3.35 3.69 3.85
% Bud 3.83 3.95 417 4.59 4.31
B+ % Stem 1.00 1.29 1.73 1.88 2.17
Calcareous # Root 1.17 1.34 1.31 145 1.78
ol B Leaf 0.65 1.61 2.49 3.1t 3.47
% Bud 3.93 4.02 4.17 4.23 4.49
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to cthe distribution of K in tobacco
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B A Eo X SE AR 2B SR A BB SRR BE IR B 2:4 % B, SR 5 5 R
BIREREN 57T—60% JHZEL 20% R G 15% RF G 5%, HERKPSELR
R EEE — NIRRT LA, AEMR EGEN, B ARKESMEAN IR, R E
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Table 4 Ctfect ol potassium rates on the distribution of K in tobacco
plant organs on different soils

i iz # & Organ
Soil Treat-
T M e - 38 Y EEsE-
ype ment Leaf % Stem % Bud % Root % Total K
K, 1.524 | 51.1b® 0.180 | 17.6 0.061 [ 5.95 | 0.260 25.4 1.025
=i K, 0.941 | 58.0ab{ 0.276 | 17.0 0.068 | 4.19 | 0.337 20.8 1.622
Yellow K, 1.157 | 58.2ab| 0.391 19.7 0.122| 6.13 | 0.319 16.0 1.989
soil K, 1.403 | 60.6a | 0.404 | 17.5 0.063 | 2.72 | 0.445 19.2 | 2.315
K, 1.494 { 58.7ab| 0.555| 21.8 0.099 | 3.89 | 0.399 15.7 | 2.547
K, 0.275 | 35.5b 0.152 | 19.6 0.093 | 12.0 0.255 32.9 | 0.775
9T H§ K, 0.712 | 54.2a 0.276 | 21.0 0.073 | 5.56 [ 0.252 19.2 1.373
Red K, 0.959 | 60.0a | 0.302| 18.9 0.092 | 5.76 | 0.244 15.3 | 1.597
soil K, 1.102 | 60.0a | 0.330 | 18.0 0.094 | 5.12 |o0.310 16.9 | 1.836
K, 1.176 | 59.6a | 0.425] 21.6 0.077 | 3.90 | 0.294 14.9 1.972
K, 0.218 | 34.6c | 0.138] 21.9 0.090 | 14.3 0.184 29.2 | 0.630
B+ K, 0.558 | 49.2b | 0.205| 18.1 0.088 | 7.76 | 0.282 24.9 | 1.133
‘i“e};:s‘ K, 0.818 | 57.8a 0.273 | 19.3 0.099 | 7.00 |0.225 15.9 | 1.41
soil K, 1.063 ] 59.9a | 0.349 | 22.2 0.096 | 5.40 | 0.268 15.1 1.776
K. 1.271 | 59.9a 0.388 | 18.3 0.088 | 4.14 | 0.376 17.7 | 2.123
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Fig. 3 Potassium rates in relation to the Ca content of cured leaf
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FHCHMESERATOR, R 6l @S BURTOE, KMEEEE LAN &5
BEROESmESRIEG XHARENS SRR MTRES . EEREETHEEN,
MREH SR EEE BRI, RO BARREE, EXMERREEEERRK
SR ()4 FHB R, FRERKESERERA, FRETHOSRMEERD Bk
REAR(AEARTIZRD, mMEANERR, AR ELBORARZHES L 5, ETXH
EOLIE AR E S EE T 2 — P b 5B,

MM K/Cafa K/(Ca+ Mg) MLLERTFRAREM R, HELEE S, B8R
BRI, R E S R KR R Ky & 8 (% 5)K K/Cafil K/(Ca+ Mg)
EH(E 6), Rt B S & T WA R,
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Table 5 Effect of potassium rates on cured leaf total ash content

étﬁi oo R (K0 g/kgt) K Rate
oi »
Leaf

Type eal position 0.0 0.2 0.4 0.6 2.8

£ E 14.04 12.87 15.34 14.35 15.95
Yellow soil F 24.49 25.61 29.35 28.06 28.94

a e | + 11.78 11.00 12.45 11.98 11.60
Red soil T 20.30 21.60 25.01 24.61 24.64
o] 4 +t 14.06 13.30 13.48 13.36 12.45

Calcareous soil F 23.95 24.76 26.67 23.90 27.20

F6 RANTELMEZHBEH S K/Ca,K/(Ca + Mg) P HIKE
Table 6 Effect of potassium rates on values of cured leaf K/Ca, K/(Ca + Mg)

+ 4% W i R (K0 g/kgt) K Rate
Soil T 1 ;
ort type tem 0.0 0.2 0.4 0.6 0.8
® o= K/Ca 0.21 0.61 0.85 1.28 1.02
Yellow soil K/(Ca + Mg) 0.19 0.54 0.77 1.13 0.91
[AN- | K/Ca 0.28 0.67 1.15 1.46 1.57
Red soil K/(Ca + Mg) 0.23 0.56 0.99 1.23 1.32
b K/Ca 0.094 0.26 .53 0.91 1.11
Calcareous soil K/(Ca + Mg) 0.087 0.24 0.58 0.84 1.04

1) BEH b,

SR, NS BB S T RAW — M At T A L & B E TR, T
B BIURE MO B R 0 L R (BB R I ) BOGEM .55, BRWRMIK
DREELE, ZEH PHK S SRR TG, 1. LK, S.8.%. &, fAXI4 T
RO LRSI HEAER S ENERKENBIREZERX, KA TRELHTHEESH
BEE, NEERE LR ABRZXETE, EOERNBURESBHI TR, B ER
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RESHEERKEZNOBAANKESE . FESEEKARRAREEIXRAHRR
HRD. MNAKERKE, BT Fe,Ma CuZn HEBRAMEHARRERERR, BA
H L8 EARN 2 AERB KR, BT EEPEEERR, BUEM F Mo &EAK
& T3 £ B A RKKEMH T Mo 938, Stephenson®™ %Hi57 £ E KRB FIRATIEW 135
JERAY 118 oH 5T 6.5 W RKEMERTAER £k, BREEIR oB BAHENE
M MRX R L3R A, T3 S FE R R RO P 1 TR Ao

HEREXWRECABSE, EK LEFHSEES, MEEREENBSEER
#HFEGE T, RARKLEEEWSEBBETREAT (FL. 8) sRetmKR(E
80, @8 SWMERERUE (10—40mg/kg), S FEYIERA Ca/B (&34 HiT # 57
B ERAEWMEENRYY, EFEREE Ca/B E424 1340:1, 3 Ca/B E#3L 1500
e A Bk B iR vY,  BRIAAERILL E A SRAC, YhRMBERIRN Ca/B fH, f K, & &
R IRH Ca/B EHEA T A, EELEGBIMREGZARE L, IELEKN Ca/BEH
AR, BHEE K, ¥ Ca/B {HIA 2428, KAHIT 1500 pylls 58, e R E 5 A LN R
NFEEESBAMEUREREAF O 2P, Bt EHEFENMME Ca/B E
BETHE, EEH (KWK) ABEMNEE-BRERREECE 7). XXERBTHL LM
AHERRUIERAREREXEERRET SSBTE, Wi, Mt LEEFEER
= 2 A e,

£7 BANTELRELZBIEH B AR (me/ke) B Ca/B iR W"

Table 7 Effects of potassium rates on the B content and values of Ca/B of cured leaf

i < #
(KMO%Z/E) Yellow soil Red soil Calcareous soil
2
R
K Rate B Ca/B B Ca/B B Ca/B
0.0 28.98a% 1832 24.70a 1134 59.67a 1123
0.2 24.66b 1557 22.45a 1345 53.05ab 1023
0.4 2).66bec 1921 23.37a 1301 46.16b 923
0.6 18 .11¢ 1954 22.52a 1217 40.02b 895
0.8 18.82¢ 2428 18.67b 1414 39.24hL 905
1) HEHA,

) AP EHRTFRAARRETEERBIEE 5% MEKETHREER,

2 HEMAEH HEE A SENEE  BEREHDEREREEYESEEISERMNE
DOARE S, 2 THRERARK B M RRNBIEEYRORIHY M 8 halq, £#
BEH L LEAREEROAH SRR, BN LEDE LR SEEE THRAY,
MEANSEESESEH R, REREDFX, —BRUNBEAREESENS
HERRAATHREGRENEEERSHERE, BTSLBEATOR~BIFLREE
S, R AR BRI ED H A2 T B AR R R B B A, T HE R B T RS A
TR R NHI-N R, SRR R R,

TR TR N R R EERE, FERGENIE—EBENATERSRS
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Table 8 Effects of potassium rates on the N and nicotine contents of cured leaf
a i%
LS Yellow soil Red soil Calcareous soil
(K,0 g/kg)
K Rate . = HA R Rl . = 8 ek
Nitrogen Nicotine | Nitrogen Nicotine Nitrogen Nicotine
0.0 3.4530 4.86a 3.00N.S. 4.28N.S. 2.75a 4.47a
0.2 3.35a 3.65ab 2.78 3.62 2.69ab 4.15ab
0.4 2.57b 3.94b 2.93 3.68 2.44ab 4.39ab
0.6 2.85b 3.46b 2.65 3.87 2.26b 3.32b
0.8 2.52b 2.9:h 2.80 2.91 2.12b 2.48b
D) B,

2) AFINEHBERAFRRRENTERRBIGTE 5% HEKETBEER,

BEESEFERRT, KRR RRAETERRES T EER SR, AR/ AE
A B S B i T A S, BT DURB A PR R R R AR IR R

= &
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EFFECTS OF POTASSIUM STATUS OF THREE TOBACCO
PLANTING SOILS ON POTASSIUM NUTRITION AND
CONTENTS OF OTHER ELEMENTS IN
FLUE-CURED TOBACCO

Zhang Xin and Cao Zlihong
(Institure of Saoil Science, Academia Sinica, Nanjing, 210008)

Summary

This paper deals with the effects of the rates of potassium fertilizer application
rates and the potassium status of three typical tobacco planting soils on the K con-
tents of flue-cured tobacco organs, K distribution, and secondary and trace element
contents of cured leaves. The results indicated that K content in cured leaves increa-
sed with the potassium rate, which could be fitted by equations. When tobacco was
supplied with sufficient potassium fertilizer, the order of K content on plant organs
was bud > leaf > stem > root, and on different leaf positions was lower > middle>
upper; but in K dificient condition the leaf K content in upper position was higher
than that in middle and lower.

The percentages of K distribution in tobacco organs were in the sequence leaf>
stem > root > bud. When K content in middle leaf was upper to 2.4% or more, the
distribution tended to be balanced and the percentage tended to a constant, being
60%, 20%, 15% and 5% in leaf, stem, root, and bud, respectively. So, 2.4% of K
content in middle leaf could be taken as the Critical Value for Balanced Distribution
of Potassium under the experimental conditions. The Critical Value gives a new idea
to improveing the potassium nutrition of tobacco.

Potassium application made the chemical components of tobacco be distributed
in a more reasonable proportion. For tobacco planted on calcareous soils K applica-
tion could not only increase K content of leaf but also reduce the content of Ca, Mg
and ash. Therefore, it could increase the ratios of K/Caand K/(Ca -+ Mg) and make
the nitrogen and nicotine content more suitable, thus improveing the taste and aroma
characteristics of cured leaf. Potassium application had little effect on the contents
of Cu, Zn, Fe and Mn, but reduced B content in cured leaf. For red soils and vyel-
low earths where B deficiency is common, it is suggested that when a large quantity
of K fertilizer was applied suitable B should be added to avoid the K-induced B de-
ficiency.

Key words K status, K application, Flue-cured tobacco, Plant K distribu-
tion, Trace elements



