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Effects of liquid organic carbon fertilizer application on growth,
physiological and biochemical characteristics of tobacco seedlings
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Abstract: To determine the application effect of liquid organic carbon fertilizer in low-temperature environment, a pot
experiment was used to simulate the low-temperature environment in the early stage of flue-cured tobacco transplanting
in an artificial climate box. The effects of liquid organic carbon fertilizer on the growth, dry matter accumulation and

distribution, leaf SPAD value, malondialdehyde content, nitrate reductase activity and oxidase activity of tobacco
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seedlings under low-temperature stress were studied. The results showed that the application of liquid organic carbon
fertilizer with suitable concentration (1.25-3.75 g/plant) could increase the dry matter accumulation of the above ground
part and root system, increase the activity of root system and chlorophyll content, and increase the activities of nitrate
reductase, superoxide dismutase, catalase and peroxidase of tobacco seedlings. The application of liquid organic carbon
fertilizer can promote the growth and development of tobacco seedlings and enhance the stress resistance of tobacco
seedlings, which is beneficial for promoting the growth and development of tobacco seedlings in south rice-tobacco

area.
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Table 1 Root character of tobacco seedling under liquid organic carbon fertilizer application

2

3

/

Tl

T3

/em /em /cm /mm o
/d (mg:g"h")
T1 5 (114.50+8.24)c (28.16+2.18)c (0.55+0.06)c (0.78+0.17)a (106+12)b (0.53+0.07)b
15 (337.96£6.24)a  (104.34+9.40)a (2.56+0.17)a (0.98+0.11)a (195+12)a (0.41£0.01)c
T2 5 (161.29£17.22)b  (45.71+4.53)b (1.03+0.08)b (0.90+0.18)a (105+6)b (0.67+0.09)a
15 (273.8245.27)b (81.97+11.22)b (1.95+0.34)b (0.95+0.13)a (158+16)b (0.76+0.06)a
T3 5 (254.66+16.03)a  (68.18+3.11)a (1.45+0.20)a (0.85+0.05)a (167+24)a (0.50+0.04)b
15 (181.05+£12.88)c  (57.46+8.260c (1.45+0.22)c (1.01£0.12)a (106+£22)¢ (0.62+0.02)b
CK 5 (86.48+7.68)d (19.70+4.08)d (0.36+0.12)d (0.73+£0.09)a (85+10)c (0.36+0.02)c
15 (97.12+£6.31)d (39.82+2.66)d (0.97+0.13)d (1.09+0.08)a (103+8)c (0.03+0.03)d
(P 0.05)
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Table 2 Growth of tobacco above-ground seedling under liquid organic carbon fertilizer application
/d /em /em fem? SPAD
Tl 5 (8.35+0.22)b (1.26+0.03)b (61.65+£3.31)b (21.1+£0.42)b
15 (11.78+0.16)a (1.69+0.29)a (83.27+2.08)a (29.54+0.59)a
T2 5 (8.45+0.34)b (1.39+0.09)ab (67.63+2.35)ab (21.5+£0.42)b
15 (9.86+0.13)b (1.46+0.15)b (78.90+1.15)ab (27.95+0.55)ab
T3 5 (10.10+0.40)a (1.45+0.12)a (71.37+£2.08)a (24.35£0.21)a
15 (9.51+0.08)b (1.41+0.26)b (71.9243.05)b (26.79+0.73)b
CK 5 (8.05+0.15)¢c (1.09+0.07)¢c (48.17+5.56)c (19.05+0.21)c
15 (8.74+0.12)¢ (1.20+0.16)¢c (56.20+3.04)c (23.94+0.46)c
(P 0.05)
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Table 3 Dry matter accumulation and distribution of tobacco seedling under liquid organic carbon fertilizer application
/mg 1%
/d
T1 5 (299.05+20.01)b (25.48+4.98)¢c 92.18+0.93 7.82+0.93
15 (750.00+84.85)a (87.95+5.16)a 89.48+0.51 10.52+0.51
T2 5 (340.50+35.64)ab (29.22+1.31)b 92.06+0.84 7.94+0.84
15 (706.67+73.71)ab (61.70+10.8)b 92.01+0.53 7.99+0.53
T3 5 (419.70+52.60)a (34.004£9.69)a 92.59+1.36 7.41£1.36
15 (623.33+47.26)b (60.07+14.77)b 91.27+1.53 8.73+1.53
CK 5 (286.85+6.15)b (23.42+3.43)c 92.45+1.17 7.55+1.17
15 (560.00+40.00)c (35.20+4.56)c 94.07+0.84 5.93+0.84
(P 0.05)
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Table 4 Enzymatic activities and malonaldehyde content of tobacco leaf under liquid organic carbon fertilizer
MDA / NR / SOD / CAT / POD /
/d (mmol-g ") (umol-g h ") (Ugh (Ugh Ugh
T1 5 (0.67+0.02)c (4.66+0.71)b (345.05£18.33)c (420.36+47.39)b (1652.87+£92.43)a
15 (0.60+0.05)b (16.58+0.33)a (951.53+£84.90)a (2422.72+39.54)a (666.00+18.98)a
T2 5 (0.80+0.06)b (6.42+0.57)ab (417.51+£49.27)b (444.09+57.66)b (1675.74+31.82)a
15 (0.68+0.03)a (14.91+0.54)b (804.24+70.47)ab (2404.64+60.77)a (618.22+58.61)a
T3 5 (0.95+0.05)a (7.26+0.89)a (628.06+86.60)a (491.55+55.55)a (1754.1+83.61)a
15 (0.71£0.03)a (12.76£1.05)c (796.27+50.05)b (2431.76£69.14)a (523.11£41.18)a
CK 5 (0.77+0.07)b (3.97+0.35)c (311.17£16.50)¢ (344.66+34.13)c (711.28+55.25)b
15 (0.71+0.05)a (9.47+1.75)d (646.83+54.32)¢c (1961.68+21.06)b (409.33£16.16)b
(P 0.05)
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