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15.14 mg/kg 109.16 mg/kg 1.3
1.34 g/cm3 23.7% 10d 0~20 20~40
1 40 ~ 60 cm
1 Mt LHIBLRR 120d 20 (0.85 mm)
Table 1 Physical and chemical properties of tested soil
NO;-N NH;-N 30d 10d
(cm) (mg/kg) (mg/kg) (%) (g/m’) 90d 105 C
0~20 48.09 2.66 12.95 1.34 30 min 65 C
20 ~ 40 37.47 1.46 14.64 1.45 5
40 ~ 60 27.91 3.62 16.84 1.56
1.2
6 5 105 C 30 min 65 C
0 45.00 kg/hm*( )
38.25 kg/hm? ( 15%) 31.50 kg/hm?( 30%)
24.75 kg/hm? ( 45%) TO T1I T2 T3 NO,-N
T4 NO;NH,  30% NH;-N e
10% 60% 1.4
3 31 39 47d =NO;-N + NH4-N
(C:N:P:K =2398:26" (ARE %)=( -
19 :2.5) )/ x100
600 kg/hm’ P,0545.00 kg/hm’ (NHI %)=( /
(12% ) K,0 135.00 kg/hm*(51% ) )*100
70% (NAE  kg/kg)=( -
30% ) %100
9.6 m X (NPE  kg/kg)=( -
20m=192m’ 3 120 cm 55cm 5 ( -
4 )
(NPFP kg/kg)= /
15 mm 15 cm
1.5 L/h W-N-W 1/3 [16-18)
1/3 1/3 IBM Statistics SPSS 21.0
Duncan Pearson
297.80 mm OriginPro 9.0
2
2
F2 HEEHNEKERER
Table 2 Irrigation and fertilization during growth period 2.1
(kg/hm?) 2.1.1
(m*)
TO T1 T2 T3 T4 1 3
31d 1360 0 900  7.65 630 495 0~20cm
39d  13.60 0 9.00  7.65 630 4.95
47d  13.60 0 9.00  7.65 630 4.95
80d 1440 0 000 000 000 0.00 10 d 2770 32044452
39.66 mg/kg T1 T3 T4
55.20 0 27.00 2295 1890 14.85 T2 T4
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Fig. 1 Changes of inorganic nitrogen contents in soils
212 0~20cm P<0.01
0~20cm 0~20 3
cm St1 St2
#z3 0~20cm TERH BT UIFEE
Table 3 Characteristic values of inorganic nitrogen in 0-20 cm soil
Stl St2 SAT SToma SV Svmax R?
TO  y=47.169-0.298x-0.00914x*+0.0000785x° 91.59 - 38.85 —-6.53 26.6 0.961""
T1  y=19.849+2.445x-0.0542x*+0.0002847x" 29.16 98.31 69.15 64.17 -10.11 28.37 0.854"
T2 y=23.799+2.0467x-0.0473x°+0.000252x> 27.73 97.43 69.7 62.63 -9.15 28.18 0.870"
T3 y=29.276+1.482x-0.0382x*+0.000213x" 24.20 95.45 71.25 59.88 -8.11 26.47 0.912"
T4 y=35.358+0.832x—0.0277x*+0.000166x> 17.82 93.13 75.31 55.48 -7.06 24.65 0.961"
Stl st2 SAT St2-Stl SV STymax

Svmax
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TO

SAT Tl
055 2.1 6.16d SV
T1  10.11 mg/(kg:d) T4

T2 T3 T4

7.06 mg/ (kg-d)

T1>T4>TO
15% ~ 30%
45%

58%

STvmax
140 |
Tl T4 3.72 mg/kg I
120
2.2 < I
2.2.1 2 5 100
=
30d TO & %
g © 7
40d ® %
50 d = 40 éa
Tl T4 2 gé
%
T2 T3 0 7
30 40 0 60 70
T4 T1 B A8 (d)
T T3 ( P<0.05 )
222 E2 FELEBEKEHRE
Logistic Fig. 2 Nitrogen accurm}lation in flue-cured tobacco plants under
different treatments
4 Nt2 NAT NTymax
NVmax Ntz 2.3
NTymax  NVinax NAT 5 T1 T2 T3
T1 NAT T2 T3 T4 TO 2.76
7.27 522 8.34d NT,nax 0.93 2.79 T4
1.42 4.13d NV 0.77 1.68 1.61 T1 6
2.44 kg/(hm*d) ARE NAE NPFP NAE
NPFP T4
T2 ARE T3
65.01 kg/hm® T3 T1 T4 TO 64.92 45%
64.07 60.05 53.09 kg/hm® Ny T2>T3> ARE
F4 TELEBBEKRFINBSFUEE
Table 4 Characteristics of nitrogen accumulation in flue-cured tobacco plants under different treatments
Ntl Nt2 NAT NTymax NV Ninax R
TO y=91.643/(1+289.589 > 11™) 37.23 59.87 22.64 48.50 2.68 91.42 0.962"
T1 y=110.595/(1+3670.448 >< ¢ *18) 37.24 51.54 14.30 4437 5.12 110.59 0.984"
T2 y=112.225/(1+1127.525 > *1559) 36.81 53.86 17.06 45.30 435 112.20 0.986™
T3 y=112.070/(1+325.149 > ¢ 0123) 36.42 57.99 21.57 47.16 3.44 111.90 0.976"
T4 y=103.656/(1+494.885 > ¢ *1369) 36.06 55.59 19.52 45.79 3.51 103.59 0.981”
Ntl Nt2 NAT Nt2-Ntl  NTypa
NVmaX Nmax
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®5 TELEBEM~E. RRRE
Table 5 Yield of tobacco leaves and nitrogen accumulation under different treatments
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
TO 1697.85¢ 96.17 ¢ 50.19¢ 79.33 b
Tl 2460.15a 12517 a 68.94 a 108.67 a
T2 2371.05 ab 123.04 ab 66.03 ab 106.01 a
T3 2255.55 ab 121.43 ab 64.33 ab 101.45a
T4 2206.05b 113.25 be 61.70 be 99.07 a
%o TRARMEHME 1204
Table 6 Nitrogen use efficiencies under different treatments 0 ~40 cm
ARE(%) NHI(%) NAE(kg/kg) NPE(kg/kg) NPFP(kg/kg)
TO - 52.19 - - -
Tl 6443 5508 16.94 25.99 54.67
T2 70.26 53.66 17.60 25.23 61.99
T3 80.20 52.97 17.70 25.21 71.60 3.2
T4 69.02 54.48 20.53 25.74 89.13
ARE NHI NAE [25]
NPE NPFP [26] [27]
30d 45~ 60
3 d (28]
3.1 31 ~60d
37d 14 ~23
d
[19]
T2 T3 Tl
[20]
[29] [30]
. 0~20 40~ 0~20 cm
60 cm 136.01 kg/hm’
[22] 0~20cm 15% ~ 30%
[31]
150 kg/hm’
45%
NO;-N
40 ~ 60 cm
33
(NUE)
40 ~60d  0~20cm B2 NAE
(23] NPFP T4
[24] 49 d NHI NPE ARE
T3
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Effects of Nitrogen Reduction with Drip Fertigation on Soil Inorganic
Nitrogen and Nitrogen Accumulation in Tobacco

DU Feile'?, REN Tianbao'?, LIN Erge', LI Jingyang'*, HU Jingyi', SUN Yiming',
LIU Yingjie’, LIU Guoshun"**

(1 Tobacco Industry Tobacco Cultivation Key Laboratory/Henan Biochar Engineering Research Center, Zhengzhou 450002,
China; 2 Tobacco College of Henan Agricultural University, Zhengzhou 450002; 3 Zhengzhou Company of Henan Tobacco
450001, China)

Company, Zhengzhou
Abstract: In order to clarify the effects of reducing nitrogen application on soil inorganic nitrogen and nitrogen
accumulation in tobacco plants under drip fertigation, a field experiment was carried out in 2016 in Dengfeng of Henan Province,
which included five treatments: TO, no nitrogen fertilization; T1, conventional fertilization; T2, 15% reduction of nitrogen; T3,
30% reduction of nitrogen; T4, 45% reduction of nitrogen. Inorganic nitrogen contents in 0-20, 2040 and 40-60 cm soils and
nitrogen accumulation in tobacco plants were analyzed. The correlation was analyzed between the characteristics values of fitting
curves of inorganic nitrogen in 0—20 c¢m soil and nitrogen accumulation in tobacco plant. The results showed that drip fertigation
could significantly increase inorganic nitrogen in 0-20 cm soil in 40 and 50 days after planting and significantly reduce soil
inorganic nitrogen in 40—60 cm soil in 50 days. Fifteen percent to thirty percent reduction of nitrogen had no significant effect on
the yield of tobacco leaves and on the nitrogen accumulation in tobacco plants, but the yield and nitrogen accumulation in tobacco
leaves and plant decreased significantly by 11.52%, 45%, 10.53% and 10.50% respectively under 45% reduction of nitrogen.
Nitrogen agronomic efficiency (NAE) and nitrogen partial factor productivity (NPFP) were the highest in T4, and gradually
decreased with the increase of nitrogen rate. Apparent recovery efficiency (ARE) of nitrogen fertilizer was the highest in T3.
Nitrogen harvest index (NHI) and nitrogen physiological efficiency (NPE) had no obvious correlation with nitrogen rate.
However, the decrease of nitrogen rate could prolong the decrease duration of inorganic nitrogen and the rapid growth stage of
tobacco plants, and reduce the maximum decrease rate of inorganic nitrogen and the maximum nitrogen accumulation rate of
tobacco plants, which is adverse to the rapid accumulation of nitrogen in tobacco plants. Therefore, it is considered that reducing
nitrogen by 15%-30% under drip fertigation is beneficial to the efficient utilization of nitrogen fertilizer in this study region.

Key words: Drip fertigation; Reduced nitrogen; Soil inorganic nitrogen; Tobacco plant; Nitrogen accumulation
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