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Fig. 1 Effects of different soil amendments on soil bulk densities
(A) and on soil field capacity (B)
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Table 1  Effects of different soil amendments on agronomical traits of flue-cured tobacco in rosette stage (April 20, 2014)
(cm) (cm) (cm) (cm) (cm?)
CK 323+22a 37.6+t12a 232+12b 25+0.1a 10.3+0.8a 556.7+47.0a
X1 33.8+0.8a 382+ 14a 264+1.0a 26+0.1a 109+0.6a 642.1+47.7a
X2 35.1£20a 388+2.6a 250+ 1.6 ab 26+0.1a 10.8+09a 617.2+81.6a
X3 33.8+22a 39.1£22a 243 +2.5ab 27+02a 99+0.1a 606.4+95.5a
X4 340+14a 39.6+1.7a 25.7+0.1 ab 27+0.1a 10.5+09a 644.9+29.7 a
X5 33.6+24a 39.2+0.7a 255+ 1.0 ab 2.6+0.1a 102+04a 635.4+363a

(P<0.05)
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Table 2  Effects of different soil amendments on agronomical traits of flue-cured tobacco in fast-growing stage (April 28, 2014)
(cm) (cm) (cm) (cm) (cm?) SPAD
CK 47.1+t43a 502+19b 280+04a 27+02a 11.9+0.8a 893.9+41.1b 383+26a
X1 541+49a 545+22a 29.1+1.8a 30+03a 135+0.6a 1006.0 £91.6 ab 362+12a
X2 53.6+73a 544+20a 306+25a 31+02a 13.1+0.1a 1059.0 £ 122.6 ab 41.0+57a
X3 527+56a 54.0+ 1.8 ab 295+25a 29+02a 12.8+02a 1010.9 £ 119.9 ab 395+20a
X4 528+4.0a 524+25ab 285+1.7a 28+03a 125+0.6a 949.1 £ 98.0 ab 37.8+20a
X5 544+25a 56.2+25a 303+£09a 31+£0.1a 12.7+0.8a 1079.5 +26.8 a 373+06a
R3 TEBRFCEBERKAE 2014 F 5 F 26 B)RZMERK
Table 3  Effects of different soil amendments on agronomical traits of flue-cured tobacco in mature stage (May 26, 2014)
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
CK 99.7+11.7a 80+13a 49.7£59a 549+47b 579+7.7b 159+19a 20.6t24a 279+62a
X1 110.1£7.7a 8.8+0.6a 537+3.0a 61.6+19a 662+3.7a 157+£29a 209+2.0a 293+5.1a
X2 111.6+49a 9.0+03a 529+1.7a 603+08a 66.1+13a 16.1£09a 219+0.8a 304+04a
X3 110.5+74a 86+0.8a 525+55a 59.7+1.7ab  64.8+3.1ab 16.7+2.8a 22.7+£39a 31.0+49a
X4 106.9+2.9a 82+03a 51.3+3.6a 57.6+38ab  63.1+0.6ab 149+04a 214+2.1a 29.2+0.7a
X5 112.1+63a 9.0+04a 52.1+50a 625+18a 655+29a 175+1.7a 22.0+09a 319+1.0a
F4 FERRFICIERZIBLLAM KU R H 0 R E (kg/hm?)
Table 4 Effects of different soil amendments on fresh and dry leaf weights at different positions of tobacco plants
CK 19740 291b 7354a 1283 ab 1577 a 314 a 1888b
X1 2416 ab 360 ab 7976 a 1501 ab 1762 a 337 a 2199 ab
X2 2473 ab 380 ab 8167a 1319 ab 1570 a 307 a 2 007 ab
X3 2387 ab 347 ab 8955a 1800 a 1412 a 284 a 2410 a
X4 2708 a 416 a 7470 a 1207 b 2252a 327a 1951b
X5 2787 a 383 ab 9543 a 1 540 ab 1135a 314 a 2238 ab
5 6

X4
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Table 5 Effects of different soil amendments on flue-cured tobacco leaf yields under various grades
CK 383 ab 512a 6a 152 a 363 a 168 ab 195 a 29a
X1 410 ab 605 a 39a 132a 426 a 247 a 175a 13a
X2 396 ab 512a 13a 178 a 350 a 191 ab 380 a 16 a
X3 608 a 380 a 208 a 413 a 247 a 310 a 43 a
X4 353 b 588 a 29 a 158 a 357 a 105 b 218 a 16 a
X5 406 ab 529 a 277 a 436 a 271 a 360 a 46 a
R6 ARIMRFIIEEZRE~E RS LG
Table 6 Effects of different soil amendments on flue-cured tobacco leaf yields and proportions under superior and medium grades
(kg/hm?) (%) (kg/hm?) (%) (kg/hm?)
CK 898 a 49.05 a 911 a 50.95a 1810¢
X1 967 a 48.66 a 1080 a 51.34a 2 048 be
X2 925 a 4583 a 1113a 54.17 a 2038 be
X3 1313a 51.99a 1194a 48.01 a 2507 a
X4 868 a 47.58 a 958 a 5242 a 1826¢
X5 1119a 48.13 a 1205a 51.87a 2325ab
2.4 10T ()
80 - . g a
2 5 a a E: a ﬁ
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X1 X2 X3 CK 225 3.625 Fig. 2 Effects of different soil amendments on fresh weights of
flue-cured roots and their correlations with flue-cured tobacco
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F7 TRIURFLEERBEHIINRELEECEM)
Table 7 Effects of different soil amendments on appearance qualities of flue-cured tobacco leaves (qualitative analysis)
CK 100% 100% 100% 100% 100% 100%
90% 90% 95% 100% 100% 75%
5% 5% 10% 5% 25%
X1 100% 100% 100% 100% 90% 100%
10%
90% 90% 85% 100% 90% 90%
5% 5% 10% 15% 10% 10%
X2 95% 95% 100% 100% 95% 100%
5% 5% 5%
65% 65% 100% 100% 100% 65%
35% 35% 35%
X3 90% 95% 10% 100% 95% 30%
5% 5% 5% 90% 5% 70%
100% 100% 85% 100% 85% 60%
15% 15% 40%
X4 65% 65% 100% 100% 25% 65%
35% 35% 75% 35%
90% 90% 100% 95% 100% 35%
10% 10% 5% 65%
X5 90% 90% 85% 100% 60% 75%
10% 10% 10% 5% 40% 25%
100% 100% 80% 95% 100% 50%
20% 5% 50%
8 TRRRMGERFEMINRRER(ER
Table 8 Effects of different soil amendments on appearance qualities of flue-cured tobacco leaves (quantitative analysis)
CK 8.50 8.50 3.50 5.50 7.00 5.00 38.00
8.35 8.35 8.43 8.00 8.00 7.13 48.25
X1 9.00 8.50 3.50 6.50 7.25 5.50 40.25
7.80 7.90 8.28 8.50 7.25 6.85 46.58
X2 8.85 8.90 4.00 6.50 7.38 6.00 41.63
6.30 6.30 8.50 8.00 6.50 5.30 40.90
X3 8.80 8.90 4.25 6.50 6.90 5.95 41.30
7.50 7.50 7.35 8.00 7.05 6.60 44.00
X4 6.95 7.80 3.50 5.00 5.13 6.65 35.03
7.80 8.35 9.00 8.85 7.50 6.35 47.85
X5 8.25 8.35 3.58 6.50 6.00 4.50 37.18
8.50 8.50 8.20 8.90 7.50 6.25 47.85
[2] ) ~ 1.
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, 2007
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,2013
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Effects of Different Soil Amendments on South Anhui Tobacco-
growing Soil and Flue-Cured Tobacco Yield and Quality

ZHU Keya'?, SUN Xing?, CHENG Sen’, ZHANG Weifeng®, CAI Xianjie’, TANG Yu’,
SUN Ping’, CAO Zhihong?, LIU Qin*, ZHAO Gengmao'"
(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2 Institute of

Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 Shanghai Tobacco Group Corporation, Shanghai
200082, China)

Abstract: A field plot experiment was conducted in order to study the effects of five kinds of soil amendments made from
different agricultural and forest residues on soil properties under tobacco-rice rotation and on flue-cured tobacco yield and quality.
The results showed that: all the soil amendments improved the physical characteristics of tobacco-planting soil by decreasing soil
bulk density and increasing soil field capacity. Soil amendments obviously improved the growth of tobacco plants: In rosette stage,
leaf width of amendment X1 was significantly larger than CK; in fast-growing stage, leaf lengths of amendment X1, X2 and X5
were significantly larger than CK, leaf area of amendment X5 was significantly greater than CK; In mature stage, upper and lower
leaf lengths of amendment X1, X2 and X5 were significantly higher than CK. Root weight had a significant correlation with
flue-cured tobacco yield (»=0.907, P<0.05). Amendments, particularly X3 and X5 increased significantly tobacco yield compared
to CK. Amendments increased the proportions of first-class and middle-class flue-cured tobacco compared to CK. Amendments
improved the quality of tobacco leaf appearance, amendment X1, X2 and X3 significantly increased the total score of first-class
flue-cured tobacco compared to CK. The above results provide the application prospect of the above soil amendments in south
Anhui tobacco-planting soil.

Key words: Biochar; Soil amendment; Flue-cured tobacco; Increase production



