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C3F( ) 1.5kg >80 mg/kg (18] 1 36.42%
60 20 mg/kg
1.2 12.96% 27.78%
1.2.1 - 35.80%
- 1 DTPA
_ [15]
1.2.2 3.01 mgkg (2.27 mg/kg) ! (1.0 mg/kg)™
[16] 0.20 ~ 23.68 mg/kg
(7 91.24% (221
5
2 <0.5 mg/kg 1.54% 0.5 ~ 1.0 mg/kg
2.1 4.94% 1.0 ~2.0 mg/kg 33.49%
2.0 ~ 4.0 mg/kg 41.20%  >4.0 mg/kg
31.34 mg/kg (31.75 mg/kg) "™ 18.83%(  2) 1 5
(13.49 mg/kg) " (20.15 mg/kg) > 0.96 ~ 3 4
101.28 mg/kg 66.26%
18] (=10.0 mg/kg) 1.0 mg/kg 6.48%
(10 ~ 20 mg/kg) (20 ~ 40 mg/kg) (40 ~ 74.69%
80 mg/kg) (>80 mg/kg) 5 (D (1.0 ~ 4.0 mg/kg)
<20 mg/kg 20 ~ 40 mg/kg
F1 MBEPEROEBAXTIEGHUHIENH
Table 1 Distribution of soil rapidly available P contents in mid-altitude area of Qujing
(mg/kg) (%) (mg/kg) * (mg/kg) (%)
<10 84 12.96 0.96 ~9.80 6.37 £245¢ 38.55
10 ~ 20 152 23.46 10.15 ~20.00 15.31 = 2.88d 18.83
20 ~ 40 232 35.80 20.06 ~ 39.94 29.27 £533¢ 18.20
40~ 80 161 24.85 40.02 ~79.70 55.76 £ 11.66 b 20.01
>80 19 2.93 80.03 ~101.28 88.24 + 6.63 a 7.51
648 - 0.96 ~101.28 31.34 £ 20.76 66.26
P<0.05
*2 HMBEPERAEAXTRAYEFLIENH
Table 2 Distribution of soil available Zn contents in mid-altitude area of Qujing
(mg/kg) (%) (mg/kg) * (mg/kg) (%)
<0.5 10 1.54 0.20 ~0.19 0.34 £ 0.09¢ 27.31
0.5~1.0 32 4.94 0.51~1.00 0.81 £0.15¢ 19.03
1.0 ~2.0 217 33.49 1.01 ~2.00 1.52 £ 0.28 b 18.09
2.0~4.0 267 41.20 2.01 ~3.99 2.63 £ 0.51b 19.26
>4.0 122 18.83 4.02 ~23.68 7.28 + 3.88 a 53.24
648 - 0.20 ~ 23.68 3.01 £2.75 91.24
2.2 pH
pH
3
5% 1% pH
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5% 1%
F=3 TIEAWE. ABYEEESLIEHMGEMMEXSH
Table 3  Correlation between soil rapidly available P, available Zn and other properties
pH
0.05 -0.118" 0.05 0.329™ -0.131" 0.209" - 0.145™
0.195" -0.323" 0.15" -0.190" ~0.046 0.186" -0.097" 0.099™
-0.095™ -0.113" —-0.045 -0.167" 0.163" 0.004 0.433" 0.221"
0.104™ 0.007 0.347" - —0.004 0.232" 0.031 0.066
£ xk P<0.05  P<0.01
2.3 120 -
1.9 g/kg( 1) (1.9 g/kg) (1.9 g/kg) 100 | _
(1.7 g/kg)'
2.2 g/ke) 2.1 gkg)? 0.12% ~ 80 1 7Z _
0.48% 19.16% - i
= 60 -
1.5~6.0 g/kg 95.22% -
39.51% 40 L
$312.0 ~2.8 g/kg) (2.199)
(12.040) 20T
0070 40 6 8 100 120
100 - FHIHRE S i (mg/kg)
90 + ] 2 EHEEEMESH
30 - 7 j\ Fig. 2 Frequency distribution of Zn content in tobacco leaves
70 + -
Z 2.4
60 -
5 |
40 +
4
30 +
20 +
10 +
. L 20 ~ 40 mg/kg
10 15 20 25 30 35 40 45 50
JHN B AR (2/ke)
. <20 mg/kg
1 BHBIENNSH
Fig. 1 Frequency distribution of P content in tobacco leaves
>20 mg/kg
46.12 mg/kg (37.66 >80 mg/kg
mg/kg) (43.41 mg/kg) (46.64 mg/kg)
(23] 12.03 ~ 109.89 mg/kg
34.93%( 2) 20 ~ 80 mg/kg ~0.226
94.29%
(10.15 ~ 31.64 mg/kg)
13.89% (1.215) (1.938) 0.5 ~ 1.0 mg/kg 2.1 g/kg)
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x4 BHE. FES5LIRAYH. AUHAENXA
Table 4 P and Zn contents in tobacco leaves and rapidly available P and available Zn contents in soils
(mg/kg) (g/kg) (mg/kg) (mg/kg) (g/kg) (mg/kg)
=10 19+ 04a 4859 + 1740 a =0.5 1.8 +£03b 36.09 = 7.73 ¢
10~20 20+ 05a 50.35 £ 16.75a 0.5~1.0 21+04a 38.63 = 11.61 be
20 ~40 22+03a 45.18 = 15.11b 1.0~2.0 1.9 £ 0.4 ab 41.67 = 11.59b
40 ~ 80 1.9+ 03a 4290 + 15.61b 2.0~4.0 1.9+ 03 ab 4542 £ 1493 b
>80 19+ 04a 3575+ 7.72¢ >4.0 1.9+ 03 ab 58.09 + 20.46 a
<1.0 mg/k e ATk e w b A pr
sre 5 HRANMSANSEIENANE. S RHEM
Table 5 Effects of interaction between soil rapidly available P and
available Zn on P and Zn contents in tobacco leaves
>4.0 mg/kg
648 (%) (e/ke) (mg/ke)
Znl1P1 112 17.28 21+05a 44.62 + 13.50 be
Zn1P2 91 14.04 19+ 03a 39.57 £9.90d
0.357 ZnlP3 56 8.64 20+ 03a 36.88 = 9.27¢
2.5 Zn2P1 124 19.14 1.8 £ 0.4 ab 51.85 £ 1897 a
Zn2P2 141 21.76 1.9 £ 04 ab 49.81 = 16.73 a
Zn2P3 124 19.14 1.9+ 03a 46.33 £ 16.16 ab
(P1 =20 mg/kg) (P2 20 ~ 40 mg/kg) P3
40 mg/kg) 3 2.6
(Zn1 =2.0 mg/kg) (Zn2 >2.0 mg/kg)
5 6
(51.85 mg/kg)
(36.88 mg/kg)
(Zn1 =2.0 mg/kg)
(Zn2:>2.0 mg/kg)

Fo6 TIMANH. AUESEMBEISIRIEXS T

Table 6 Correlation between soil rapidly available P, available Zn and quality indicators of tobacco leaves

0.015 0.047 0.065 -0.109" -0.095" 0.214™
0.106™ 0.190" 0.095" -0.019 -0.103" 0.112"
0.063 0.005 0.088" 0 —-0.065 —0.116™
0.1317 0.143™ -0.101" -0.147" 0.187" —-0.082"
7 (20 ~ 40 mg/kg)
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*7 TEAYBESEVEEENEMLERS NG
Table 7 Effects of interaction between soil rapidly available P and available Zn on chemical components in tobacco leaves
Znl1P1 30.93 a 2431 ab 1.81 be 2.03b 1.68 ¢ 0.42 be 15.24 ab 0.89 b
Zn1P2 31.79 a 22.75¢ 1.84 be 242 a 1.86a 0.48b 13.14b 0.76 ¢
Zn1P3 31.38a 23.18 be 1.86 ab 1.98b 1.82 ab 0.49b 15.85a 0.94 a
Zn2P1 32.53a 24.99 a 1.75¢ 2.14 ab 1.69 ¢ 031lc 15.20 ab 0.82b
Zn2P2 3236a 24.39 ab 1.84 be 2.32 ab 1.67 ¢ 0.41 be 13.95b 0.78 ¢
Zn2P3 3227 a 24.64 a 1.90a 2.09b 1.59¢ 0.65a 1544 a 091a
*8 ITRANMESEREEENEMHESYRSENFM
Table 8 Effects of interaction between soil rapidly available P and available Zn on aroma components in tobacco leaves
ZnlP1 13.83 ab 1444 a 11.07 b 12.37 cd 13.75b 390a
Zn1P2 13.98 ab 1427 a 11.16 ab 12.28 d 13.89 bd 395a
ZnlP3 13.80 b 1433 a 11.28 ab 12.43 bed 13.90 bd 3.87 ab
Zn2P1 14.01 ab 1444 a 1137 a 12.71 a 14.09 ab 391a
Zn2P2 14.13 a 14.37 a 11.35a 12.60 ab 1421 a 3.85ab
Zn2P3 14.14 a 14.47 a 11.46 a 12.58 abc 13.91 bd 3.76 b
[26]
3 27]
9
648
pH
36.42%
[24-25] [28]
94.29%
(20 ~ 80 mg/kg)
95.22%
(1.5~6.0 g/kg)
7n [29]
j;E‘E'I [30] [31]
(=]
pH
B2 Lieyl® pH
pH 5.3
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Effects of Interaction Between Soil Rapidly Available Phosphorus
and Available Zinc on P and Zn Contents and Quality of Tobacco
Leaves in Mid-altitude Area of Red Earth in Qujing

FANG Xiu', WANG Lin', LU Xiuping®, XU Zicheng'", XIE Yan’, ZHANG Sen',
MU Tong', MENG Yizhuo'

(1 College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China,
2 Yunnan Academy of Tobacco Agricultural Sciences, Yuxi, Yunnan 653100, China;
3 Qujing Tobacco Company of Yunnan Province, Qujing, Yunnan 655000, China)

Abstract: By using the methods of field survey and sampling as well as laboratory analysis method, this paper analyzed
the contents of soil rapidly available phosphorus (RAP) and available zinc (AZ) in the red soils of the mid-altitude area in Qujing
City of Yunnan Province and their interaction on phosphorous (P) and zinc (Zn) contents as well as the quality of tobacco leaves.
The results showed that: 1) RAP content was generally at the low level, ranged from 0.96 mg/kg to 101.28 mg/kg, with an
average of 31.34 mg/kg, RAP contents of 35.80% of the soil samples were in the range (20 — 40 mg/kg) suitable for tobacco
growth; AZ content was abundant, ranged from 0.20 mg/kg to 23.68 mg/kg, with the mean of 3.01 mg/kg, AZ contents of 74.69%
of the soil samples were in the range (1 — 4 mg/kg) suitable for tobacco growth; 2)P content in tobacco leaves was in the middle
and low levels, with the mean of 1.9 g/kg, P contents of 95.22% of tobacco samples were in the general range (1.5 — 6.0 g/kg) in
China; Zn content in tobacco leaves was high, with the mean of 46.12 mg/kg, Zn contents of 94.24% of tobacco samples were in
the general range (20 — 80 mg/kg) in China; 3)P content in tobacco leaves changed irregularly with the changes of soil RAP and
AZ contents; Zn content of tobacco leaves increased with the increase of soil AZ content but decreased with the increase of soil
RAP content; 4)The interaction between soil RAP and AZ had no significant effect on P content in tobacco leaves but a
significant effect on Zn content in tobacco leaves, and the high existence of RAP could inhibit tobacco absorbed soil AZ; 5)Soil
RAP had little effect on the quality of tobacco leaves, while there was a significant correlation between soil AZ and the chemical
components as well as aroma substances of tobacco leaves. Generally, tobacco leaf has a high quality when soil AZ content is
ranged in the middle-low level and soil RAP content is ranged in the middle-suitable level.

Key words: Phosphorus; Zinc; Interaction; Red earth; Flue-cured tobacco; Mid-altitude area; Qujing
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