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Table 1 The type and amount of fertilizer used in different fertilization periods of each treatment kg/hm?

2= il R S #AE 45d AN
Before transplanting Seedling raising stage Before earthing 45 days after transplanting After topping

T B pmen e LR RS AR HEL S AR JHE L E AR TR B 52 & A TR

reatment  germented rapeseed Compound fertilizer ~ Compound fertilizer ~ Compound fertilizer Potassium nitrate Potassium
meal organic fertilizer for tobacco (N: for tobacco (N: for tobacco (N: compound fertilizer sulfate

(N:P205:K20=4:2:2) P;05:K20=13:8:15) P:05:K20=13:8:15) P;05:K;0=13:8:15) (N:P205:K;0=12:0:45) (K20 50%)
AlBI 562.5 150.0 225 390.0 112.5 112.5
A1B2 562.5 345.0 165 255.0 112.5 112.5
Al1B3 562.5 555.0 90 120.0 112.5 112.5
A2B1 562.5 225.0 240 435.0 217.5 112.5
A2B2 562.5 525.0 165 210.0 217.5 112.5
A2B3 562.5 712.5 90 97.5 217.5 112.5
A3Bl1 562.5 300.0 360 390.0 300.0 112.5
A3B2 562.5 600.0 195 255.0 300.0 112.5
A3B3 562.5 885.0 45 120.0 300.0 112.5
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Fig.1 Effects of nitrogen application rate and basal-topdressing ratio on root biomass
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Fig.2 Effects of nitrogen application rate and basal-topdressing ratio on root activity
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O A2B2

FEfEass, SAbHE R ReE T AR5 105 d 1A 2
e . it %0 M SE B LT ADC Al ODC i 14 (52
ma) KR e A — 2, BRI, FE
BN F— A EAKE T, B AR
o, ZFEIEEREE BT, SR, PMT i AR
@ A3B1 [O A3B2

0 A2B3 O A3B3

105



160 E/ES

Crops 2025 55 3

W5 Z AR, HodrE EE o i %= 3G A Fr
BN, (2 B FE 38 B A 3 I B i R
K X2 EIE A 8 EE X PMT 355 14 1 42 200 5
NEZE, FEEIEE R T PMT i& VEE i AIAR 20
TRl ) 25 15 o
2.5 MEREREIEIEEXEER R EEE LR
R XEEEENZMm
S s, BEEEFIRMHEDR, HBA
NND I MTHRF1 &1 256 _ETHE TR, If

W AIBI [ AlIB2 @ AIB3 [ A2BI
2500
& 2000
:kH e
ia 2 1500+ g
=z
Qs
Z & 1000}
a
Z 500

TRF)E 105 d L BI0EAE, FE I B2 B A =
KB R . R BUEAE 75 X (A2B3)
TH % NND F1 MTHRF1 & PE7E &4 & I 85
THAbAEE, fEFR—HBEKFET, EEEEZ,
R BRI 4 8 B AT 2 25 B I NND 1 MTHRF1 & 1%,
IX R AR PR R AE 5 A R T AR O A
N £ BEARAR Hr Bk 7 B EARRI RSB LT,
IR &, NND Al MTHRF1 35 14 2 B &
Fhir, AR 2 (0 B 2 S A B K.

20000
16 000 -
12 000

8000 |

4000

MTHRF1 31
MTHRF1 activity (U/g)

O A2B2 [ A2B3 [@ A3BI O A3B2 [ A3B3
g b
b dea:_ i
= c
h f
a
b b c _B_ a
=3 d b
€ ¢ e S ¢ cd e
h g h g
105 132

75 90
345 KHL Days after transplanting (d)

B 5 HMeREREELITREAE NND F1 MTHRF1 & 4RI
Fig.5 Effects of nitrogen application rate and basal-topdressing ratio on the activities of NND and MTHRF1 in roots
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Fig.6 Effects of nitrogen application rate and basal-topdressing ratio on dry
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Table 2  Effects of nitrogen application rate and basal-topdressing ratio
on nicotine content and accumulation in flue-cured tobacco roots
BAkJE 75d BakJE 90d a5 105d BakJE 132d
e 75 days after transplanting 90 days after transplanting 105 days after transplanting 132 days after transplanting
Treatment & = MEE (mg/tk) e MEE (mg/tk) e MRE (mghk) e MEE (mg/tk)
Content Accumulation Content Accumulation Content Accumulation Content Accumulation
(mg/g) (mg/plant) (mg/g) (mg/plant) (mg/g) (mg/plant) (mg/g) (mg/plant)
AlIB1  4.89+0.12c 206.98+11.21c 10.92+0.04¢  1590.68+43.64c  10.07+0.29¢c 1321.15+£56.41¢ 8.23+0.10c  1019.82+18.71¢
Al1B2 3.86+0.04¢ 145.52+8.98¢ 10.60+£0.02d 1368.30+15.90e 9.10+0.31ef 1069.25+70.59¢ 7.8740.04d  866.58+31.81e
AIB3  3.18+0.04g  92.0548.11g 9.49+0.10f  972.56+24.83¢g 8.25+0.26g 821.29+39.87g 6.99+0.25F 654.09+37.09g
A2B1  5.31+0.25b 312.77+8.78b 11.30+0.33b 1710.49+106.85b 10.59+0.16b 1442.85+66.97b 8.66+0.09b 111.60+32.74b
A2B2  4.22+0.08d 168.15+9.91d 10.74+0.02cd 1468.56+36.40d 9.54+0.02de 1172.62+39.97d 8.00+0.06cd  883.10+36.38¢
A2B3  3.35+0.09fg 110.44+3.42fg 9.76+0.18f 1109.66+48.55f 8.50+0.12g 907.24+43.31fg  7.4540.14¢ 761.73+£22.88f
A3B1  6.10+0.32a 408.44+22.92a 12.30+0.23a  2025.34+80.09a 11.29+0.42a 1711.45+94.58a 9.00+0.14a 1311.28+43.44a
A3B2  4.45+0.05d 181.03+10.49d 10.84+0.01cd 1503.83£26.60cd  9.65+0.13cd 1201.20+45.84d 8.10+£0.04c  956.45+20.08d
A3B3  3.58+0.18ef 122.37+6.75f 10.16+£0.23e  1180.57+56.50f 8.77+£0.02f 975.20+32.87ef  7.64+0.04c  808.38+21.48f
A 48.98"™ 141.47* 46.86™ 48.45™ 24.25™ 34.54™ 50.08" 77.58™
B 380.99"" 764.19" 225.71* 340.19" 192.41* 238.84™ 260.17* 406.20™
AxB 5.78" 56.11" 9.58"™ 7.64™ 2.53" 5.64™ 4.46 10.35™

NR/NGFRER R Z R BE (P<0.05) .

) %%*&E%%E (P<0.01) H

e R

“r FORBEZER (P<0.05) , T

Different lowercase letters indicate significant difference among treatments (P < 0.05). shows extremely significant difference at the P < 0.01

level; “*” shows significant difference at the P < 0.05 level, the same below.
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Table 3  Effects of nitrogen application rate and basal-topdressing ratio

on nicotine contents in flue-cured tobacco leaves mg/g
LbpE AR5 75 d 75 days after transplanting #A%J5 90 d 90 days after transplanting
Treatment |- #1 Upper leaf ~ H#50 Middle leaf R &M Lower leaf  _[-#5H Upper leaf ~ H1#H Middle leaf R & Lower leaf
AlB1 15.35+0.10c¢ 14.03+0.23b 8.29+0.42b 23.42+1.11cd 18.21+£0.47de 9.93+0.06b
Al1B2 14.43+0.06de 13.18+0.18cd 7.31+0.16d 22.06+1.15d 16.86+0.30e 9.17+0.31c¢
AlB3 14.04+0.06f 12.15£0.08¢ 6.02+0.10f 21.15+0.83d 14.88+0.35f 7.82+0.02d
A2B1 15.95+0.45b 14.20+0.08ab 8.58+0.14b 25.53+0.84bc 20.38+0.43c¢ 10.91+0.12a
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%23 3 Table 3 (continued)
g %5 75 d 75 days after transplanting FA%J5 90 d 90 days after transplanting
Treatment |- #iH Upper leaf ~ #1&BH Middle leaf  F#BH Lower leaf LB Upper leaf "1 #5M- Middle leaf N #H- Lower leaf
A2B2 14.50+0.05d 13.38+0.02¢ 7.68+0.10c 23.46+0.48cd 18.66+0.68d 9.06+0.29¢
A2B3 14.13£0.01f 12.49+0.40e 6.24+0.11f 23.08+0.86d 16.94+0.31e 7.73+£0.16d
A3Bl1 16.45+0.08a 14.53+£0.08a 8.95+0.12a 28.62+1.54a 26.40+0.69a 11.02+0.10a
A3B2 14.64+0.06d 13.50+0.02¢ 7.91+0.14¢ 27.40+1.39ab 23.83+0.93b 10.24+0.39b
A3B3 14.17+0.04ef 12.91+0.44d 6.66+0.16¢ 26.64+2.32ab 22.80+1.62b 9.51+0.44c¢
A 20.67" 12.17* 26.07" 40.99™ 249.65™ 63.84™
B 316.77" 131.76™ 346.75™ 7.30™ 47.03" 178.80™
AxB 8.67" 0.79 0.24 0.10 0.57 9.42™

WINT 2.41. 2.38 A1 2.93 mg/g.
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Regulation Effects of Nitrogen Application Rate and
Basal-Topdressing Ratio on Nicotine Synthesis and
Key Enzyme Activities of Flue-Cured Tobacco

Yang Tianxu', Li Jincheng', Huang Ruiyin', Deng Wenjun?, Wang Jun3, Wang Wei?, Cai Yixia?

("China Tobacco Guangdong Industrial Co., Ltd., Guangzhou 510310, Guangdong, China;
2College of Agriculture, South China Agricultural University, Guangzhou 510642, Guangdong, China;
3Guangdong Institute of Tobacco Science, Shaoguan 512029, Guangdong, China)

Abstract In order to resolve the problem of low nicotine content in upper and middle tobacco leaves after
baking in the Shaoguan tobacco area of Guangdong, the effects of nitrogen application rate and basal-topdressing
ratio regulation on nicotine synthesis and key enzyme activity of flue-cured tobacco were explored. Yueyan 1
was used as the experimental material. The nitrogen application rates were 135, 165, 195 kg/ha and the
basal-topdressing ratios were 3:7, 5:5 and 7:3. The tobacco plants in each growth stage were collected, and the
root biomass, root activity, dry matter amount, nicotine content and accumulation of tobacco leaves in each part,
nicotine content and accumulation of flue-cured tobacco leaves were measured and analyzed. The results showed
that, compared with the amount of nitrogen fertilizer and basal-topdressing ratio used by local farmers, under the
condition of 195 kg/ha nitrogen application rate and the ratio of base to topdressing of 3:7, the root biomass
increased significantly, the root activity increased, and the PMT activity in roots increased significantly. The
activities of NND and MTHRF1 decreased, the proline concentration in roots decreased, the nicotine content in
roots increased, the dry matter amount of the aboveground tobacco leaves was higher, and the nicotine content
and accumulation of the tobacco leaves increased. The nicotine content of the upper and middle leaves of the
flue-cured tobacco reached 29.68 and 27.56 mg/g, respectively, the nicotine content is basically within the
normal range of nicotine content in tobacco leaves.

Key words Flue-cured tobacco; Nitrogen application rate; Basal-topdressing ratio regulation; Nicotine synthesis;

Key enzymes activity of nicotine synthesis
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