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Effects of humic acid on nitrogen accumulation, production and quality of
continuously cropped and flue-cured tobacco

ZHANG Ji-li', SUN Hai-ren*, MENG Lei*, XIAO Yao®>, WANG Peng’
(1. Daging Vocational College, Daging, Heilongjiang 163255, China;
2. Heilongjiang Bayi Agricultural University , Daging , Heilongjiang 163391, China)

Abstract: In order to study the effects of humic acid in overcoming cropping obstacles of flue-cured tobacco, three
trials in the field were set including control (B1), local conventional fertilization (B2), and humic acid fertilizer (B3),
to investigate the changes of nitrogen accumulation and quality in flue-cured tobacco. The results showed that root nitro-
gen accumulation tended to be increased during reproduction, reaching the highest level with B3 treatment, 32.62%
higher than that by B2 during harvest. Stem nitrogen accumulation with B3 treatment was 41.62% higher than that with
B2, exhibiting significant differences. Nitrogen accumulation in lower leaves with B3 treatment was 35.37% higher than
that with B2 treatment. Middle leaves with B3 were 14.61% higher than those with B2 treatment, displaying significant
differences. Upper leaves with B3 were 32.64% higher than those with B2 treatment, showing significant differences.
B3 treatment promoted distribution of nitrogen into stem, 5.27% and 1.84% higher than B1 and B2 treatments, respec-
tively. Yield with B3 was 6.94% and 7.94% higher than B1 and B2, respectively. Leaf qualities of lower, middle,
and upper leaves scored 1.50, 2.00, and 2.00 lower than those with B2 treatment. Comprehensive analysis indicated
that humic acid played important roles in improving nitrogen accumulation, resulting in best yield of flue-cured tobacco.
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Fig.1 Effects of humic acid on tobacco root nitrogen accumulation
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Table 1  Effects of humic acid on tobacco nitrogen allocation
W fir s AR5 AL After transplanting week
Organ Treatment 3 5 7 9 11 13 15 17
Bl 7.78aA 7.24bA 11.93aA 7.37bB 12.06aA 10.53aA 10.88aA 11.13aA
1:50/?‘; B2 6.98aA 8.76aA 9.24abA 8.99abAB 9.31aA 10.35aA 9.05aA 10.25aA
B3 5.88aA 9.0laA 7.73bA 11.11aA 11.85aA 10.85aA 10.75aA 10.40aA
BI — — 7.38aA 10.52aA 15.16bB 22.61aA 21.74aA 19.07bA
Sfm B2 — — 8.03aA 9.21aA 19.33aA 18.62aA 21.04aA 22.57abA
B3 — — 6.66aA 9.91aA 17.49aAB 20.69aA 19.04aA 24.39aA
Bl 92.22aA 92.76aA 24 .91aA 13.37aA 16.78aA 20.37aA — —
HP I
D B2 93.02aA 91.24bA 21.47aA 13.71aA 17.38aA 15.70bA — —
Lower leaves
B3 94 .12aA 90.99bA 22.53aA 11.09aA 15.46aA 18.39abA — —
Bl — — 39.36aA 39.83aA 26.19bAB 24 .89aA 21.25bB —
TP
EP%K + B2 — — 40.62aA 31.89bB 29.28aA 26.48aA 26.10aA —
Middle leaves
B3 — — 40.91aA 34.31bAB 24.70bB 23.10aA 24.25aAB —
Bl — — 16.42bA 28.91bA 29.82aA 21.59bA 23.32aA 24 .40aA
-
L B2 — — 20.63abA 36.20aA 24.70bB 28.84aA 24.31aA 26.76aA
Upper leaves
B3 — — 22.16aA 33.57abA 30.51aA 26.97aA 24 .58aA 27.12aA
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Table 2 Effects of humic acid on tobacco yields and output values
o FefE A ) A L A
Jb B . . . .
Treatment Yield Value Proportion of Proportion of Proportion of
reatmen /(kg*hm~2) /(JG+hm~?) superior tobacco/ % moderate tobacco/ % inferior tobacco/ %

Bl 3203.55 33829.50 39.68 23.43 36.89

B2 4014.75 52293.90 47.82 37.23 14.95

B3 4293 .45 56445 .60 56.88 29.55 13.57
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Table 3 Effects of humic acid on tobacco chemical compositions

TR B &R i
Nicotine Total nitrogen Reducing sugar Potassium
AbP
T T I e T T . R
Lower Middle Upper Lower Middle Upper Lower Middle Upper Lower Middle Upper
leaves leaves leaves leaves leaves leaves leaves leaves leaves leaves leaves leaves
Bl 0.98 1.22 1.44 1.02 1.18 1.29 21.65 24.35 26.12 0.68 0.95 0.73
B2 1.26 1.72 2.01 1.32 1.77 2.14 23.42 29.14 25.39 0.79 0.94 0.75
B3 1.31 1.51 1.75 1.35 1.91 1.79 24.14 26.05 29.64 0.84 1.05 0.82
*4 BEBMEMHESR.ESE.RKREKHZNE/ S
Table 4  Effects of humic acid on tobacco aroma quality, aroma amount, aftertaste
AR FRE FUN
Aroma quality Aroma amount Aftertaste
Ab P
e T R T
Lower Middle Upper Lower Middle Upper Lower Middle Upper
leaves leaves leaves leaves leaves leaves leaves leaves leaves
Bl 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.50 4.50
B2 4.50 5.00 4.50 4.00 4.50 4.50 4.50 5.00 5.50
B3 4.00 4.00 4.00 4.00 4.00 4.00 4.50 5.00 5.00
AN 3 TN AR 434 30 435 Note: The full mark for the 3 categories in the table is 30 points.
5 FEEERXTEMN R RS GRER RN/ S5
Table 5 Effects of humic acid on tobacco irritation, odor, and concentration
i 2= e
Trritation Odor Concentration
Ab3E
Teament FEEEE hEESE EARRF L - I
Lower Middle Upper Lower Middle Upper Lower Middle Upper
leaves leaves leaves leaves leaves leaves leaves leaves leaves
Bl 4.50 5.00 4.50 4.00 4.50 5.00 4.00 4.50 4.50
B2 5.00 6.00 5.50 4.50 5.00 5.50 4.50 4.50 5.00
B3 4.50 5.50 5.00 4.50 5.00 6.00 4.00 4.50 4.50

AN 3N A 434 30 4o Note: The full mark for the 3 categories in the table is 30 points.
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