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TS B4R 40.26% . 43.58%; W3 ZbFEIS AN T 4RI Pro, GSH., MDA K O & ft, 5 WINL ZbFEAHL, MR
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Abstract: Taking Yunyan99 as the material, the two-factor complete combination method was used to set up 3 soil
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moisture conditions including W1(soil relative water content 75%-85%), W2(soil relative water content 55%-65%),
W3(soil relative water content 35%-45%); and 3 nitrogen application rates as N1(4 g), N2(5 g), N3(6 g), and a total of 9
treatments was set in pot experiments. After 15 days of vigorous growing stage of water control, catalase(CAT),
peroxidase(POD), superoxide dismutase(SOD) activities and soluble protein, soluble sugar, proline(Pro), reduced
glutathione(GSH), ascorbic acid(AsA), malondialdehyde(MDA), and superoxide anion radical(O2) content were
measured to explore the effect of water and nitrogen coupling on the osmotic regulators and stress resistance
physiological characteristics of flue-cured tobacco. The results showed that under W3 conditions, nitrogen application
could increase the soluble protein content by 42.86% and decrease the soluble sugar content by 12.32% compared with
WS3N1 treatment. Under W2 conditions, nitrogen application increased the activities of SOD and POD enzymes, which
were 31.19% and 44.89% higher than those of W2N1 treatment, respectively. Under medium nitrogen conditions(N2),
enzyme promotion effect exhibited, CAT activity in W1 or W2 treatment increased by 40.26% and 43.58%
respectively, compared with W1NL1 treatment. Compared with W1N1 treatment, the contents of Pro, GSH, MDA and
Oz in tobacco leaves in W3 treatment were increased by 69.69%-222.49%, 15.2%-89.36%, 155.15%-162.37% and
24.89%-72.34%, respectively. The interaction analysis showed that the relative water content of soil had a greater effect
on the activities of SOD and POD, and the contents of Pro, GSH, MDA, Oz and soluble sugar, while the nitrogen
application rate had a greater effect on the content of soluble protein and CAT activity. The interaction effect of the
relative water content and nitrogen application rate had a greater effect on the content of AsA. In general, the treatment
with 6 g of nitrogen application had a better effect in promotion of antioxidant enzyme activity in flue-cured tobacco
under mild water shortage, while the treatment with 5 g of nitrogen application had a better effect in increasing the
content of osmotic regulators and antioxidant substances in flue-cured tobacco under severe water shortage.

Keywords: flue-cured tobacco; water-nitrogen coupling; osmotic regulatory substances
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Table 1 Contents of osmotic regulating substances in flue-cured

tobacco leaves treated with water and nitrogen

b3 ARG SR AR R 2R 1
(mgg?) (mgg?) (ngg?)

WINL  (3.480.01)d (46.01:1.22)f (9.4740.59)h
WIN2  (3.6540.08)d (51.1740.16)de  (10.6520.29)g
WIN3  (4.0240.06)c (49.6740.06)e (17.1040.49)e
W2N1  (3.4540.06)d (45.66:40.80)f (22.26:40.20)d
W2N2  (3.5040.01)d (52.72:41.60)d (36.3040.57)a
W2N3  (3.8940.02)c (58.6740.40)c (28.62:40.65)c
W3N1  (3.430.38)d (65.40+1.50)a (21.9040.57)d
W3N2  (4.3040.01)b (62.880.43)b (30.54:0.48)b
W3N3  (4.9040.02)a (57.34:1.11)c (16.0740.39)f

[ GIASR] 7Bk 2R b BR8] 1) 22 58 Gt |72 X (P<0.05)
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Table 2 Antioxidant enzyme activity of flue-cured tobacco leaves

treated with water and nitrogen U/(g min)
b3 SOD i POD i CAT i
WIN1 (243.68#4.63)f  (271.81+10.30)f (248.4335.21)c
WIN2 (253.2243.57)e  (299.2828.09)e  (348.46+10.12)a
WIN3 (269.0049.13)cd  (369.93#11.10)d (237.7144.56)c
W2N1 (262.3447.55)de (376.2348.43)d (270.80%7.74)b
W2N2 (315.5724.56)b  (468.80+16.29)c (356.6946.53)a
W2N3 (344.1623.31)a  (545.11#15.71)a (282.7834.90)b
W3N1 (213.0946.09)h  (545.95#13.86)a (234.5146.86)c
W3N2 (232.4923.31)g (550.65+13.11)a (209.08+15.71)d
W3N3 (274.4923.90)c  (514.00+19.13)b (140.50%7.12)e

[RIBIAN R T BEFR AR BER] Y 22 54 BE 2758 X (P<0.05)
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W2N3 ) SOD &t mil4d s 1 7.66%. 29.50%.
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75 SOD it
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W2N3 FI W3N3 POD ifith4r 5425 T 100.55%
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R IR MRS RA , W2 (1) CAT ik
W, MASRE, WIN2., W2N2 i CAT JEH:4
RS . U EEIE T, IEE B
JEBOKSTHE R CAT IHHEMIRCRET, Xtk
T s R 8 SR A B A R A

2.2.2 AFEER AN BB R

IR Ak B4 45 A0 - A A AR BT A AL o
AT 3.

R®3 KEBALEEREH FHEBRECIRESE

Table 3 Contents of non-enzymatic antioxidant substances in flue-cured tobacco leaves treated with water and nitrogen

Ab3p GSH & &/(ng 9% AsA F/(ug gY) MDA & &/(mmol g 1) O, & i+ /(umol )
WIN1 (34.9620.95)g (137.4644.05)ef (1.940.06)d (22.7442.83)c
WIN2 (41.9641.79)e (145.4041.99)de (1.690.05)d (21.8840.71)c
WIN3 (45.74+1.96)d (171.4442.44)b (1.5620.13)d (15.7241.75)e
W2N1 (38.1320.53)f (152.4043.49)cd (3.7520.20)b (26.3940.36)b
W2N2 (48.5141.70)c (171.9448.63)b (3.3320.32)c (21.8240.61)c
W2N3 (55.0540.44)b (182.14:4.56)a (3.0740.10)c (19.0440.64)d
W3N1 (57.1241.38)b (159.554.25)c (5.090.24)a (39.1940.84)a
W3N2 (66.2042.24)a (174.0346.02)ab (4.9840.42)a (37.2140.53)a
W3N3 (50.16:41.41)c (134.6813.65)f (4.9540.27)a (28.40-.05)b

[FIZIA ] T BEFRR AR BRI ) 22 AT G124 B X (P<0.05).
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Table 4 Nitrogen coupling on osmotic regulators and stress resistance physiological characteristics indicated by F value

F i
Vi =i Vi N /N
R rmmmn ﬁzzg ‘Eﬁf LA ’Iff;f SRR WER
AR K 52.004** 427.340** 353.909** 400.672** 613.860** 293.758** 292.559**  32.615** 2 644.080** 448.046**
Jith R 85.125%*  28.271** 103.275** 337.173**  75.819** 533.194**  86.070** 24.446**  619.190** 6.742*
TN A KR < 15.240%*  85547**  5295%  12.636**  30.722** 102.632** 68.433** 50.851**  437.403**  0.999
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