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Relationship Between Soil Aggregate Composition with Yield and Quality of Flue-cured

Tobacco Under Different Rice-tobacco Rotation Years in Yangtse Plain South Anhui

WANG Haotian'?, JIANG Chaogiang®, JJANG Yuji', CHEN Lijun'? ZU Chaolong®, SUN Bo'"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Tobacco Research Institute, Anhui
Academy of Agricultural Sciences, Hefei 230031, China)

Abstract: In order to investigate the effects of tobacco-rice rotation on the physical and chemical properties of soil aggregates,
aggregates composition, yield and quality of tobacco leaves, field surveys were conducted in the tobacco growing areas in
Chizhou and Xuancheng, located in the Yangtse plain of southern Anhui Province. In total 9 tobacco-growing fields in Chizhou
and Xuancheng were surveyed and sampled, including single cropping rice (0 a), tobacco-rice rotation of 2 a, 4 a and 9 a in
Chizhou; tobacco-rice rotation of 1 a, 3 a, 5 a, 8 a and 12 a in Xuancheng. The results showed that 2-5 mm aggregate content in
Chizhou increased initially and then decreased with the increase of rotation year; 2-5 mm aggregate content of 1 a rotation soil in
Xuancheng was significantly higher than those of other rotation years, and the proportion of 2—-5 mm aggregates was negatively
correlated with rotation year. With the increase of rotation year, tobacco yield decreased, but chlorine content decreased in middle
and upper leaves and K/CI ratio in upper leaves increased in Chizhou; Sugar-alkali ratio in middle and upper leaves of other

rotation years in Xuancheng was higher than that of 1 a rotation, and 5-8 a rotation were suitable for high quality tobacco
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production. The scores of irritability and dryness of upper leaves in Chizhou showed a downward trend with the increase of
rotation year, while the scores of aroma characteristics of upper leaves in Xuancheng increased with the increase of rotation year.
There was a significant positive correlation between 2—5 mm aggregate content and tobacco yield in Chizhou and Xuancheng, and
the yield was significantly affected by pH of 2—5 mm aggregates in the two areas. There was a significant positive correlation
between the content of 2—5 mm aggregates and the content of total sugar in tobacco leaves in Chizhou. The content of total sugar
in tobacco leaves in Chizhou was significantly affected by the content of soil available nitrogen. The content and physicochemical
properties of 2-5 mm aggregates play an important role in yield and quality of tobacco in southern Anhui. It is necessary to apply
straw, organic fertilizer and soil amendments in the farmlands in order to effectively cultivate soil aggregates, improve soil

aggregate structure, improve soil quality, and ensure the appropriate, stable, high-quality and unique flavor of flue-cured tobacco

in southern Anhui.

Key words: Soil aggregate composition; Flue-cured tobacco; Yield; Quality; Tobacco-rice rotation
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Table 1

Soil aggregate properties under different years of tobacco-rice rotation in Chizhou

RifE(mm) PRI (a) pH Kt (g/kg) ML (g/kg) 4R (g/kg) 4 Wi(g/kg) 447 (g/kg)
<0.25 0 572+£0.09b  51.71+£523b 20.53+0.60 a 1.51£0.01a 0.59+£0.01b  14.02+0.19a
2 632+004a 13134+1805a 21.75+0.79a 135+0.04b 0.61+0.04ab  13.23+0.11b
4 563+0.04b 113.90+1348a  20.12+091a 1.24+0.03 ¢ 0.59+0.03b  1238=0.04c
9 578+0.03b  67.28+4.59b 21.85+0.39a 1.28 +0.01 be 0.70£0.01a  12.30+0.26¢
0.25~1 0 6.64+0.08a  69.26+889b 2528 +035a 1.56+0.04 a 0.67£0.04a  13.98+047a
2 6.24+£0.02b  94.18+5.71a 21.44 = 0.69 be 1.47 £0.02 ab 057+0.02b  14.09£0.20a
4 589+003¢c  56.92+522b 2021+0.39 ¢ 1.41£0.03b 0.63+0.03ab  13.19+0.13 ab
9 579+0.04c  2641+530¢ 2231+040b 1.38+0.02b 0.68+0.02a  12.73+0.17b
1~2 0 6.55+0.05a  74.52+549b 23.28+0.23a 1.47+0.01a 0.65+0.01a  13.63£020a
2 6.20£0.05b  97.99+2.60a 20.84+0.58 b 1.32+0.01b 0.58+0.01b  13.19+0.26a
4 581+£0.03¢c  66.89+11.35b 20.32+0.33b 1.31+0.06 b 0.65+0.06a  13.68+0.06a
9 581+£0.09¢c  2443+32lc¢ 20.73+0.69b 134£0.03b 0.64+0.03a  12.11£0.07b
2~5 0 6.52+0.04a  4442+261c 21.95+0.26a 1.28+0.07a 0.65+0.07a  14.79+0.04a
2 629+00la 12564+9.56a 19.51+0.54 b 126 £0.03 a 0.58+0.03b  13.27+026b
4 575+0.17b  95.68+5.62b 20.92 +0.95 ab 1.23+0.07a 0.66+0.07a  13.08+0.16 b
9 5.84+0.00b  4830=4.8lc 20.58 +0.20 ab 1.25+0.04 a 0.59+0.04b  11.71+0.40¢
>5 0 6.54+0.04a  31.16+0.68¢ 21.52+0.37a 1.45+0.01 a 0.61£0.0la  13.60+025a
2 6.03+£0.09b 138.01=10.17a  19.60£0.58 b 1.29+0.04b 0.53+0.04c  13.03+£043a
4 5.86+0.09bc  86.09+11.14b 1928 +0.12b 1.21+0.03 be 061+£003a  12.67=030a
9 571+0.06¢c  36.60+5.6lc 1922+ 0.64 b 1.16 £0.01 ¢ 0.57+0.01b  11.57+029b
FitE(mm) FEEAERR(a) CEC(cmol/kg) — Blifift & (mg/kg) %0 (mg/kg) A (mg/kg) AR (mgkg) A A (mg/kg)
<0.25 0 10.78£0.09a 233.98+10.03a  40.48+254ab 10750+ 1.44b 023+0.15¢  63.15+596a
2 9.72+0.04b  132.30+2.12b 23.04+157¢  131.67+220ab  2123+137a  7.58+0.15b
4 9.61£0.04b  118.83+324b  31.42+3.10bc  176.67=31.44a  18.02+1.64a  7.72+047b
9 928+0.03b  121.28+2.12b 4735+4.68a  160.00£9.46ab  11.57+0.87b  7.79+0.71 b
0.25~1 0 13.34+£0.08a 158.03+9.72a  2547+195bc  121.67+1.67b 346+139¢  13.46+135a
2 1036+0.02b  126.18+1.23 b 23.67+122¢  139.17+546ab  22.05+0.79a  857+0.11b
4 9.05+0.03¢c  128.63+£7.65b 3540+ 4.58b  206.67+42.68a  12.82+124b  10.64£0.75b
9 9.88+0.04bc  13598=2.12b 4941+346a  159.17+7.41ab  992+0.76b  13.28+0.33a
1~2 0 1250+ 0.05a 13598+2.12a 2483+2.18¢ 11583+ 5.83 b 329+1.15d  1628+1.95a
2 9.73+£0.05b  122.50+1.23 b 21.00£0.17¢  131.67+5.83ab  2098=+0.93a  850+035b
4 9.48+£0.03b  126.18+3.24b 3725+£222b  195.00+4252a  12.80+£043b  9.27+0.65b
9 951+£0.09b 128.63=2.12ab  49.77+2.64a  157.50£9.0lab  9.79+080c  14.62+143a
2~5 0 13.13+0.04a 13843+123a 29.41+2.77b 130.00 £ 6.29 a 221£074c¢ 11762652
2 9.18+0.01b 128.63+637ab  23.74+0.14b 13250+3.82a  2146+188a  849+096a
4 9.64+£0.17b  134.75+2.45a 4184+ 1.56a 198.33£40.47a  18.74+087a 10.05+1.03a
9 9.87+0.00b  118.83+£3.24b 48.05+3.88a 163.33+5.46a 8.39+2.05b 943+182a
>5 0 1176 £0.04a  129.85+3.24a 2570+ 1.24 ¢ 119.17+4.64 a 1.85+£035d  10.18+1.14a
2 958+£0.09b  11638=4.42b 22.19+0.87 ¢ 124.17+3.00a  19.83+1.62a  554+034b
4 935+£0.09b  129.85+324a 3985+ 1.88b  188.33+3954a  1486=1.11b  926+034a
9 937+0.06b  110.25+2.12b 4729+255a 149.17+4.17 a 7.96+032¢ 8.84+039a
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Table 2 Soil aggregate properties under different years of tobacco-rice rotation in Xuancheng
R (mm)  FAEEBR(a) pH K (g/kg) FHLIE (g/kg) 2 H (g/kg) 2 (g/kg) 4= (g/kg)
<0.25 1 5.39+0.08b 64.35+£9.35b 22.82+1.58a 1.56 £ 0.04 a 0.68+0.12a 11.59+ 036 a
3 535+025b 57.84+8.91b 15.09 £ 0.48 ¢ 0.92+0.01 ¢ 0.43+0.01b 12.00+0.23 a
5 6.51+£0.07 a 73.51+4.11b 20.22 £ 1.18 ab 1.16 £0.03 ¢ 0.69 + 0.06 a 11.35+0.19 a
8 6.65+0.05 a 102.03+4.11a 21.77 £ 0.82 ab 1.34+0.05b 0.56 +0.02 ab 12.03+£0.09 a
12 6.26 +0.14 a 67.13+4.75b 18.77+0.41b 1.07 £0.02d 0.69+£0.04 a 1145+025a
0.25~1 1 5.54+0.04 ¢ 68.15+£2.17a 25.13+0.51a 1.49+£0.09 a 0.60 +0.02 ¢ 11.70 £ 0.22 b
3 5.64+025¢ 28.39+3.72b 14.32+£0.04d 1.03+0.01 ¢ 0.45+0.01d 11.91+037b
5 6.96 +0.05 a 39.39+£12.76b 19.81 £0.35¢ 1.27+0.01 b 0.76 £0.03 a 11.57+0.23 b
8 6.98+0.03 a 52.33+4.50ab 22.56+0.25b 1.45+0.04 a 0.64 + 0.04 be 12.68 £0.16 a
12 6.05+0.06 b 41.24+7.51b 18.83 £0.48 ¢ 1.16 £ 0.01 be 0.70 + 0.02 ab 11.28£0.11 b
1~2 1 548 +£0.04 ¢ 68.50+3.77a 2224+0.56a 1.38+0.05a 0.54+0.02 ¢ 12.06 £ 0.01 ab
3 555+021¢ 35.92+2.43bc 1296 £0.32 ¢ 0.83+0.02d 0.47+0.00d 12.29 £ 0.09 ab
5 6.69 +0.10 a 27.73€1.91¢c 17.78 £0.35 ¢ 1.20+0.01 b 0.72+0.01 a 11.60 £ 0.13 b
8 6.92+0.02a 48.23+2.68b 21.05+0.32b 1.45+0.03 a 0.62+0.02 b 12.74+£0.23 a
12 6.13+0.07b 41.28+7.39bc 16.59+0.13d 1.05+0.06 ¢ 0.66 +0.01 b 12.17+0.51 ab
2~5 1 537+0.04 ¢ 69.60+11.13b 23.42+0.75a 1.35+0.04 a 0.50 £ 0.06 ¢ 11.76 £ 0.16 ab
3 550+0.24c 28.64+1.27¢ 14.11 £0.68 ¢ 0.83+0.03 ¢ 0.47+0.01 ¢ 11.81 £ 0.35 ab
5 6.56 £0.01 ab 95.02+11.37ab 18.42+0.59b 1.08 £ 0.03 b 0.74 +£0.04 a 11.34+£0.09 b
8 6.84+0.02 a 107.90+18.50a 2195+045a 1.34£0.02 a 0.57+0.01 ab 12.40+0.23 a
12 6.22+0.06 b 60.07+5.31bc 17.00+0.53 b 1.11+£0.02b 0.62+0.02b 11.30+£0.22 b
>5 1 540+0.10 ¢ 73.26+18.38ab 22.46+£0.61 a 1.33+0.04 a 0.42+0.03 ¢ 11.34+0.08 b
3 540+0.16 ¢ 21.73£1.62¢ 12.77+0.32d 0.81+0.03 ¢ 0.43+0.01 ¢ 11.36 £0.36 b
5 6.55+0.06 a 104.65+13.14a 17.01 £0.25¢ 1.04 £0.04 b 0.69+0.01 a 11.65 +0.28 ab
8 6.70 £0.02 a 109.30+15.59a 20.90+0.52b 1.31+0.04 a 0.57+0.02b 12.26 £ 0.20 a
12 6.10+0.08 b 60.11+£1.93bc 16.32+0.43 ¢ 0.98+0.03b 0.62+0.01b 11.12+0.14 b
hifg(mm) FEAEAEMR(a) CEC(emolkg) WA A (mg/kg)  ARWE(mgke) B (mgkg)  MEZA(mgkg) HEHBE(mg/ke)
<0.25 1 8.61 £0.38b 182.53£20.17a 5427+4.4la 370.83 £49.96 a 10.00 +4.37ab  46.25+15.59a
3 8.48+0.34b 90.65+4.42¢ 2433+1.81b 129.17+£78.85 b 4.67+2.07b 6.07+0.65b
5 10.28+£0.39a 107.80+3.24bc  65.05+13.95a  172.50+34.83 b 18.84 + 3.64a 7.27+033b
8 10.15+0.12 a 12495+£2.12b 24.07+0.88 b 129.17+4.21b 16.91 £ 1.21a 839+0.33b
12 9.28+0.24ab  99.23+2.12 be 58.29+543a 184.17+74.73 b 11.01 £ 0.81 ab 6.83£0.66 b
0.25~1 1 9.82 +0.20 be 147.00+£2.12a 48.21+£3.47b 375.00 £ 82.08 a 16.61 £0.09 a 17.41+£1.99 a
3 8.64+0.06d 91.88+2.12d 2751 £2.50 ¢ 123.33+£83.05¢ 2.33+£0.17¢ 8.89+0.80 b
5 10.12+0.09 b 126.18 £8.58 b 70.00+5.72 a 185.00£92.41 bc 1390+ 1.36b 11.18+0.41b
8 10.79+0.29a 13598+2.12ab  2629+1.52¢ 135.83 £24.00 be 11.35+0.33 ¢ 11.88+0.06 b
12 9.35+021c¢ 107.80 £3.24 ¢ 60.46 +3.94 a 198.33£17.19b 7.57+0.08d 9.96+0.97 b
1~2 1 8.80+0.08 ¢ 149.45+£11.69a 44.85+5.54b 358.33+83.17a 16.05+0.24 a 1498 £0.38 a
3 9.00+0.15¢ 90.65+1.23 ¢ 2393+1.23¢ 122.50+£52.09 b 2.67+0.25¢ 7.92+0.79 a
5 10.12+0.45ab  110.25+5.61bc 67.83+4.62a 174.17+71.82 b 1396 £1.26 b 1590+ 6.01 a
8 10.69 £ 0.09 a 128.63 £2.12b 2731+1.23¢ 130.83 £ 82.07 b 10.98 £0.34 ¢ 1588+ 1.81a
12 9.88+0.12b 100.45 +£4.90 ¢ 59.27+149a 180.83 = 17.60 b 7.43+0.19d 943+1.13a
2~5 1 9.18+0.20 b 142.10+£8.03 a 45.12+9.99b 340.00+91.35a 15.23 £0.41 ab 1471 £1.05 a
3 9.88+0.26 b 85.75+534 ¢ 25.44+£2.76¢ 135.83 £81.86 b 321+040¢ 872+1.51b
5 10.03 £0.07 a 106.58 £6.37 b 7427 +7.09a 179.17+51.94 b 20.7+3.61a 736+0.71b
8 11.03+ 045 a 128.63 £3.68 a 26.74+0.71 ¢ 135.83 £8.64b 16.64+243a 897+095b
12 9.65+041Db 9923 £2.12bc  59.80+2.81 ab 172.50 £ 05.46 b 9.08 +0.73 be 822+0.85b
>5 1 7.84+£0.21b 128.63£2.12a 37.61 +£9.03 b 320.83+£38.49a 1427+1.29b 10.68 £0.37 a
3 8.38+0.34b 95.55+9.25b 27.73+£4.71b 13583 £11.85b 2.59 +0.30d 7.65 +1.75 ab
5 10.35+0.10 a 99.23 £2.12b 70.99 +5.81 a 165.00£3.28b 20.32 £2.69a 5.70+£0.52b
8 10.33+0.25a 134.75+8.03 a 2477+1.96 b 125.83+£5.63b 17.71 £ 1.23ab 8.44 +0.89 ab
12 9.62+0.15a 99.23+2.12b 5448 £0.67 a 162.50+01.65b 8.11+045¢ 6.86 £0.58 b
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Soil aggregate proportion under different years of tobacco-rice rotation

Fig. 1

B RARFT 5 LU (%)

H >5 mm
y=-1.5365x + 54.165
R*=0.203, P=0.14
A 2~5 mm
y=0.132x+21.536
R*=0.009, P=0.78
X 1~2 mm
y=0.4694x + 9.6822
R*=0.297, P=0.04
¢ 0.25~1 mm
y=0.8583x+ 11.342
R*=0.348", P=0.07
® <0.25 mm
y=10.3799x +2.058

R*=0.800"", P<0.0001

601

BRI & 1L (%)

m}

Ik B >5 mm
y=0.4064x + 40.1
B R2=0.0496, P=0.43
| | A 2~5mm
y=-0.7708x + 27.762
R*=0.2918", P=0.04

N
=
T
a
]

|

L [ ] X 1~2 mm
3oba ® »y=03372x+10.723
'y R =0.2318, P=0.07
‘\‘\'\‘ ¢ 0.25~1 mm
20 o 4 % $=0.0847x + 16.692
e a ¢ X R =0.0068, P=0.09
s % ® <0.25 mm
® 3=—-0.0575x + 4.7249
e 8 —o—0 R-0032 P05
0T 234567 8910111213
AR (a)

(B e 23 5 e 78 AH e IA P<0.05 1 P<0.001 12 7K F)
2 BERERARKE S LG S RIEFERZERE X

Fig. 2 Correlations between soil aggregate proportion and rotation year
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Bih, BEEA-TEFCVEAERR B G, B 0™ & | 7
P ARREAR, WM DX AR 2 a IPRE AR | 7
. HMBESTRAE 9 ao BWMX TIERIE 1 a

PR e N KT aitd (SN
3 TREIME-TELR AR PRI AR = & i 0
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FHETHRAE 12 a0
2.4 A[E)0E-FE VR S BR XTI K A 4K =2 B 53 B
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B Rt o = B A TR, A L R A

a7 el ST o O e N o DALy 0 R e W
ANFEEEARAFBR A MER IR 4. WNHIX, FEE AR

Table 3 Yields of tobacco leaves under different years of tobacco-rice rotation

X RAFLERR (a) 7= (kg/hm?) FEH(OG/hm?) Yith Ot /kg)

M 2 2058 +69.00 a 53053 +1423.50a 26.0+0.19a
4 1 948 + 45.00 ab 50 025 £ 1 197.00 ab 25.7+0.06 ab
9 1788+ 147.00 b 45645+ 3487.50 b 254+021b

=R 1 2004+ 81.00 a 51954+2238.00a 259+0.29a
3 1971 + 81.00 ab 50 503 + 1 437.00 ab 25.6+0.45 ab
5 1 852 + 54.00 ab 47413+ 1344.00b 25.6+0.27 ab
8 1726+ 121.50 b 43041 +2193.00 ¢ 24.9+0.51 be
12 1650+ 123.00 b 40965 +2719.50 ¢ 248+0.21¢

T R RFNG TR 2R A R R4 BR ) 22 53 .35 (P<0.05).
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Table 4 Conventional chemical composition of tobacco leaves under different years of tobacco-rice rotation

HIX B AL BEFRE  &gke  Mgkg)  fgke)  EBbieke) WERE(e/kg)  BEEEIL B/
W et 2 1.90 16.90 21.20 376.40 317.20 22.27 11.16
4 2.10 13.70 16.00 390.90 313.20 28.53 7.62
9 1.20 15.90 18.70 349.40 320.20 21.97 15.58
- ER 2 2.00 16.70 14.90 379.60 330.50 22.73 7.45
4 1.90 17.50 15.20 395.60 317.90 2261 8.00
9 1.70 16.50 17.80 355.70 321.00 21.56 10.47
' PRkt 1 4.50 28.80 19.80 253.80 236.00 8.81 4.40
3 3.20 17.60 15.00 320.20 287.30 18.19 4.69
5 1.40 18.90 17.40 308.60 279.00 16.33 12.43
8 1.80 18.50 15.10 312.20 275.70 16.88 8.39
12 2.40 11.90 17.40 355.00 296.30 29.83 7.25
- ERRE 1 6.30 26.90 14.80 264.10 240.40 9.82 2.35
3 2.70 21.50 14.00 273.30 251.00 12.71 5.19
5 1.90 20.20 14.30 283.10 257.20 14.01 7.53
8 3.00 21.90 12.00 287.40 260.70 13.12 4.00
12 3.70 16.30 9.30 309.90 265.20 19.01 2.51

FEFAEFERABE N, g s S R
TRERaS, HAirE 9 a it . LI A R
fE 2 a 73 0lFEAR T 36.8%. 15.0%; %A 4 a BHEM-rh
W/ LS B fe ey 5 b BB B S L B A R A A B
IR BRI AR 1 a g LR
SRR 5 e T A AS AR AF B 56 4E 5 a A7 i
A REREE 1 a 2RI T 68.9% Fi
69.8%; FAE 12 a A fyrh . ERHIHER S RS
1aZrBIFRAE T 58.7% H1 39.4%; HAASVEARFR MH M-
L R rfoRE /e LY T RE 1 a e, HARE
5~ 8a WG AR A 7= (B ALER ), Mt
R R TR 1 a AT, EHLERAE S a B
1) AN 903 W i o (S W i 4 o 1 7T =
65.6% £l 68.9%.
2.5 AN[EHE-FEEE1E A PR AR 1 I A9 34 i

JEE VT S A R A R O B L R R Y
ko F S AT, B b X R AR S ) A SRR
(L5 o= i el o 41y = D G e i R & SO B s Y
v R B DS R R R i Y =
ok 110

FILCRAY B AP 1 S 1 Y s e 0 o TR
AR ey I eI N R = A R i e e
PRV 53 A 6 A A PRSI 38 v

26 TEFARGSEME~AEMRRPXR

Xof A5 20 A SR AR 1 5 0 R 7 e B R DG )
Mr 28L& 3), N AIE IR IE 2 ~ 5 mm HER
W SR R B AR, E Z I
KAMNUHARX y=ax+b KFR( FREMW=&, x
FORF T HIE 2 ~ 5 mm FRESE), [, it
MM X (] 43R T w3 2 ~5 mm FHARKS
TSR R R A e R

WIF N 2 ~ 5 mm BRI TR A
AIBEDL AR AR % B 5), M HbIX 135 2 ~ 5 mm
PH 2 (R A5 R pHL X 0K 7= 118 S ) ey (8 5
MR R A S R pH PFPEEAL R TR, 347 2% (MSE)
B AN 5.89% Hl 5.13%. B M XA A A
TR pH X R AR R R A S, 2R R I S Y
AN pH WAL 7, MSE HiN#%, MSE
B AR50 R 7.90% 1 7.76%.

WL EN 2 ~ 5 mm BRI TR A b B
A BEALAR PR 5 BL(ET 6), Tt M s DR v 5 25
ZAHAS A A R R, RO R A A
TR, /AR L A7 pH R B S R
IR, 3l b DX R G o 2 S R AL
S S0 IR P 7 B A R USSR B )
WE/BR L2 825 A. CEC F&Bi & mivm i %, 1/
Az e E R E T,
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Table 5 Smoking qualities of flue-cured tobacco leaves under different years of tobacco-rice rotation
WX HE AR AR SRR FR AR
(a) FAR FRE MR MAKRE Sk iR RARERE BN M PR Ruk R
o R 2 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.5 5.5
4 6.5 6.0 6.0 6.0 6.0 6.0 6.0 5.5 5.5 5.5 60 55
9 7.0 6.5 6.5 6.0 6.0 6.5 6.5 6.0 6.0 6.0 65 6.0
{0 2 6.0 7.0 6.0 6.5 6.5 5.5 5.5 5.5 6.0 6.0 60 5.0
4 6.0 6.5 6.0 6.5 6.5 5.5 5.5 5.0 5.5 5.5 60 5.0
9 6.0 7.0 6.0 7.0 6.5 6.0 5.0 5.0 5.0 5.0 60 5.0
T e 1 7.0 7.0 6.5 6.5 6.0 7.0 6.5 6.0 6.0 6.0 70 6.0
3 7.0 7.5 7.0 6.5 6.0 7.0 6.0 6.0 6.0 6.0 65 6.0
5 7.0 7.5 7.0 6.5 6.0 7.0 6.0 6.0 6.0 6.0 65 6.0
8 7.0 7.0 7.0 6.5 6.0 7.0 6.0 5.5 6.0 5.5 60 6.0
12 7.0 7.0 7.0 6.5 6.0 7.0 6.0 5.5 5.5 5.5 60 55
{0 1 6.0 6.0 6.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0 60 55
3 6.0 6.5 6.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0 60 5.0
5 6.5 6.5 6.5 7.5 7.0 6.0 6.0 5.5 5.5 6.0 60 55
8 6.5 6.5 6.0 7.5 7.0 5.5 6.0 5.5 5.5 5.5 55 5.0
12 6.5 6.5 6.5 7.0 7.0 6.0 6.0 5.0 5.0 5.0 50 55
6007 , 6001 .
b =g
H >5 mm H >5 mm
500l - y=-0.1592x+731.59 sool - u V= —0.0214x+463.9
R'=0.1919,P=024 - = R*=0.0023, P=0.87
B ] am A 2~5mm El A2~5mm
™ 400 n [y y=0.1438x-41.724 3 490l " W y=0.1416x-27.723
m\ﬁ R*=0.5783", P=0.02 i - u gm R*=0.3031", P=0.03
pei X 1~2 mm b - X 1~2 mm
& 300f . N y=0.0138x+102.65 i« 300t A A y=-0.0917x + 295.59
B a R =0.0185,P=0.72 R =0.2821", P=0.04
= 4 ¢ 0.25~1 mm i 7Y ® ¢ ¢025~1mm
g 200F . y=0.0047x+ 16234 & 200 o L y=-0.0331x +232.78
H MK o K=00011.P=093 = L& TS — T R ,017, P=0.64
0l X XX X ® <025 mm 100 W ® <0.25 mm
y=-0.0929x+217.51 o @ o ¥=00177x+11338
'\‘\,4f\~ R*=0.7928", P=0.001 o —e®o v g ® @ R =00501,P=042
O 1 1 J O ! !
1600 1 800 2000 2200 1 600 1 800 2 000
JENHF & (kg/hm?) SN & (kg/hm?)
(& A+ 23 5 R M G PR P<0.05 AT P<0.01 R /KF, FIH)
3 2E2~-5mm ARG ESHBFENKE
Fig. 3 Correlation between soil 2-5 mm aggregate content with tobacco yield
600 | m>5mm
N y=-2.1485x + 1228.9 3 itie
500 R*=0.9309", P=0.001 Wik
o0 I A 2~5mm
< y=1.0245x - 147.72 J98 R =N 24 ; HE
p x 1?)22% 2o (R i 2 ] - e At 5% 3 e ) A3, O HL IR R f
& 300t y=02751x +26. N -
= s = 0.6041. P=0.09 A YRR AR R B T RERE AN TR SRR, ARk
N ¢ 0.25~1 mm prasy — -
M 2000 4% oo——oo 3=00623x+148.02 (1) TSR AR A 8 3R 0 R AR LN R A 55 T & A%
R s %X  R'=0.5517, P=0.07 - i NN
100} ® <025 mm BEARFRVERY, AT PC /RESEIEIA K AR
y=-0.5658x +250.13 } . - .
LTt T e s SR B4 T2 A L, o PR B R 5
340 360 380 400

ASBE i (g/kg)

4 TEREARKSESHEBEEIENXR

Fig. 4 Correlation between soil aggregate content with total sugar

content of tobacco

KZRMALHIINS: (hierarchy concept model)!'* ", fi 4]
E2USIANY SIS AL WNZIE 2 NIPNZIE JEN=HIA N
PSR UAE S TCHL . A WL S B e 45/ FRTE B

FEXS/INATVRAK, RIAIRIE T A BB 2 24k, T
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Fig. 5 Contribution of physical and chemical properties of soil 2-5mm aggregates to tobacco yield
T M O mAIBL DF B OB DML BEEL
6F
S
w oSt .
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T 4 R * *
HE(
gl o thl
0 1 X .” : .” NIl E.n 1 i m:
TokE pH  fiHUER 2% & CEC fukiE WAl A Bes s A
2~5 mm L SEPTER ARSI B
Tr eepp
2t DA WML O DB DAER oRBIL @ AL
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A 2R &P CEC {F/KE DA AW HSR B

2~5 mm - S R IR HAL I

&6
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Fig. 6 Contribution of physical and chemical properties of soil 2—5 mm aggregates to conventional chemical composition of tobacco

T AT SR e B0 AT BILB 32 2 LA g B2 T AL O P 2
K E HAMER A R, 4+ RS R
AT B, LR IARAEOR, BB
SN IEWANCIE 3 S NZIE LS g Sl i~
B . AL BURLIRAT ML AR E A LTSRN
R AR — P AR, & B AR T LU AN R
YIRPEFRCRINT E, AR TR E R . MR-

FRAE, K-SR KPEREE R, R
JRAEHE K AAF e, i RS, JEIE R
TE AN AR 5., 3T BT R R P SRR ) 35 A
FHREHE TS S AR, WX 13 2 ~ 5 mm
P SR 5 i L A A RO i S22 B S 8 s B A
e, T E IR X L IEEEAE 1 a I 2 ~ 5 mm AR
W T AR AR AR BR o B A PR s, SR
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T HKRE RAR R A RARAT WL & B, TR
IRFEEE IR, LS bt T, X 156 BH AR AN
AT R 3K A SR AR A B SR A K

A R AR R IEEE A Y B A T, R AR )
(R FIAZ o 398 PH SR A 2o 5 ) - S L | fhaf
MAYF R, RESEWEY )RR =gl A
5T 25 SRR, ot B VR VTP i X M A 7K A £ 2 ~ 5 mm
PR (R 5 5 00 0 7= S S AL OG , 15 24 b - 48 KA
RURXT R M 7= A 5 W E R . PRSP gy %
W, 2 ~5 mm FARAESES HIEAPLNO-N Sz
] 5 S E ARG M 0.25 ~ 1 mm BRI S 134 %
TP NO, -N G i EF AR, R -5
P SR A 235 4 23 3 ok 28 3R ik 55 5 SR Z1 52
Wi AR ) A A R, DT 5 M g AR 7 i AATF 9% R B
WM B X 3R <0.25 mm FIBRIASN, HZERE 4
G A RAK pH ¥ 10 2 5 T HABF AR IR 1, XA fE
Dt (v w9 B el = 7% A P D O3/ T4
YEAERR AT A1 SRR pH W 45, X Ul PR Ae /R4 PR
I A F AR AR pH 42T RIS, 3l H R 34
HHE 2 ~ 5 mm FIRES 5 EH E R
MR R . A RIREN, KBEI X 82 2 ~
5 mm BIREES SRR, Rl A PURICHUIERS
JitiA AT 2R RRRIE R, H 2 ~5 mm HREZ
AHUE . ERARSARN FEEIAR, X 5T LR
FRARLEY K 30t A X - 5 AT 3 R )0 o B A 7= A
BRI E RS e , 1T S R A A A SR Ak b
O3 AR R AR WFgE eI, K A HLAE BE S i
IR A, HEN>2 mm FRARE R,
P I ET S5 1 X 4 s+ 358 2 ~ 5 mm A1 B4R pH 2% 4 40
PR W . AR ERY], 14 pH YRk
PTG RAH K+ 1 (T-GRSP) HIME4R BUBR e 25 £ 2K
F1(DE-GRSP)A H 20, JUHE X HESE R 8 R
EARIAIITEERIR IS E ¢ ¥ JEPORw: FNTIE -
PRI LA A A2

R Dt SRR A 114 S Ml AR, MR o A1 S 25 5
M) AR 7= A ) A BRI, W S I R RS,
T 5 A MR 1 T LA 3 e /A LR R, A/ L e
DR AR AN, 2, Bz RO, Sh3kds
K, WETHEAE FREREED e . &R
PRI 2 B0, AR R A R R A VR T AR
AP, KB . S, AR R AR SR Y
FHXEA, PvJE S R BRI /B L AR/ L, AR
TR A= SHREARENE . 481E 4 a LRSS L
A IRFW], AR h B Y o B R 2 T AR

HEnE ot 8 2 ~ 5 mm PR  d  AE  rh SORE
EEHEEIEMEKR, BB S R2HEA S =
SO RS R EORE R S  RIE K DA
K, R EKT AR R B RS OB | AR
A R AR 2T

AR AN [RS8 AR AF R T PSR AR Al 5 008 0 o o
SEREICAR , AT LADR B2 TR e A0 DX S B A i o 49 2k
FIAR o i 7 RS AT | A FILAE I 398 ke R 77
B IR AAC T 50, ATHR TR0 S
TR L HERRERT N 7, PRI RIE R IE ™ L AR0™
PE AN KR o

4 #ie

1) A IX 13 0.25 ~ 1 mm H R Hp)
S5REFRZ BB EIEMHE, <0.25 mm A RA& T
h7 F ] 5 5 VEAR R 2 ) A 0 38 TEAH O ; B b X +
1 2 ~ 5 mm FIRARFT 5 L] 5 5 AR R 22 8] 5 25
K.

2) MiEFCVEAERAIE N, JEMR =& P=E .
Gl 3 A 2 B P L s RO s L s R s g
AR SR LI N, I AR 1 a BRI
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AFRRAE A b Aol ) T ERAE 1 a R,
HFAE 5 ~ 8 a Wil AR UG A ™= (AL ER A ) o N
i DX S0 S AR R o3 B 2 e VR AR RR Y
AN R BT R B Ik X SR D B
e (ARSI Y=

3) M AIE IR A 2 ~ 5 mm A RBIKEG 5%
AR 7 e S I S R G OC R, Ho M b X 12 ~
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AR TE
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