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Effects of Nitrogen Application Rate and Basal-topdressing N Ratio
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Abstract: The response of nitrogen, phosphorus and potassium nutrient accumulation, yield and output value of
flue-cured tobacco in multi-planting area of tobacco-rice to the nitrogen application and basal-topdressing ratio was
studied to provide a theoretical basis for the development of fertilizer application strategies for paddy-tobacco. Cultivar
Yunyan 87 was used and three nitrogen application treatments (150 kg/hm?, 165 kg/hm? and 180 kg/hm?) and two
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basal-topdressing ratio of nitrogen treatments (3. 7 and 5 . 5) were set up. The effects of nitrogen application and
basal-topdressing ratio on the accumulation and distribution of nitrogen, phosphorus and potassium nutrients, also on
yield, output value and fertilizer utilization of paddy-tobacco, and the contribution rate of nitrogen application and
basal-topdressing ratio and the interaction to the accumulation of nitrogen, phosphorus and potassium were analysed
using the effect value (rﬁ)). The results showed that nitrogen, phosphorus and potassium nutrients accumulated by
flue-cured tobacco were mainly allocated to tobacco leaves, and the proportion allocated to tobacco |eaves decreased
with the growth of flue-cured tobacco. With the increase of nitrogen application, nitrogen accumulation and tobacco
yield and output value of flue-cured tobacco increased, meanwhile reducing the proportion of base fertilizer nitrogen
could significantly increase the nitrogen accumulation of the tobacco plant and yield and output value of tobacco leaf,
also significantly increase the utilization rate of nitrogen fertilizer and the partial productivity and the partial production
benefit of nitrogen, phosphorus and potassium fertilizers. On average, nitrogen application and basal-topdressing ratio
and the interactions contributed 42.89%, 29.63% and 27.47% to nitrogen accumulation of flue-cured tobacco, and
38.62%, 24.12% and 37.25% to phosphorus accumulation, and 41.22%, 21.24% and 37.54% to potassium accumulation,
and 62.13%, 6.34% and 31.53% to yield, and 47.30%, 14.74% and 37.95% to output. Throughout the reproductive pe-
riod, nitrogen accumulation was relatively high in the nitrogen treatments of 180 kg/hm?” and the 3 : 7 basal-topdressing
N ratio. In the rosette stage and dome stage, the accumulation of phosphorus and potassium was relatively high in the
nitrogen treatments of 180 kg/hm?® and 3 : 7 basal-topdressing N ratio. The highest yield and output value were achieved
in the nitrogen treatments of 180 kg/hm? and 3 : 7 basal-topdressing N ratio. Therefore, in the multi-planting area of
tobacco-rice, the nitrogen application has the greatest influence on the accumulation of nitrogen, phosphorus and potas-
sium nutrients in flue-cured tobacco, and the reduction of the proportion of base fertilizer nitrogen from 50% to 30% can
increase the accumulation of nitrogen of tobacco leaf, which is conducive to the improvement of the yield and output
value of tobacco leaf and the utilization rate of nitrogen fertilizer.

Keywords. paddy-tobacco; nitrogen application; basal-topdressing N ratio; accumulation and distribution of nutrients;
fertilizer utilization rate
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Tab. 1 Effects of nitrogen application rate on nitrogen accumulation and distribution of flue-cured tobacco

I 37 b A E N accumulation/(kg-hm2) /2 Distribution ratio/%

Period  Treatment ¥ Root 2% Stem - Leaf M5 Total R Root 2% Stem - Leaf

Zik Ay 0.57+0.07° 0.45+0.08" 4.04+0.57° 5.07+0.62°  11.28+1.20° 9.07+1.64°  79.65+2.81%
A, 0.69+0.08" 0.46+0.04° 4.09+0.72° 5.2620.77°  14.27+1.67% 8.70£1.47°  77.02+2.70®
As 0.78+0.09* 0.60£0.03* 4.38+0.39* 5.78+0.72*  14.36+3.11° 10.20+2.317  75.45%2.28"

T T0U4 A, 9.35+0.49" 9.53+0.37°  32.33x0.51°  51.22+0.48° 18.19+0.85° 18.93£0.88°  62.87+0.59°
Az 11.15+0.22°  12.67+0.19°  34.01+0.59°  57.84+0.82*  20.90+3.61% 15.29+355°  63.81+3.08°
As 11.29+0.16°  13.50+0.29°  34.35+0.22°  59.15+0.85%  19.16+2.24% 22.76+4.49°  58.09+2.62°

THUH A, 17.95+0.55°  23.67+0.54°  4598+0.49°  87.60+0.79°  20.43+3.54° 27.03+1.26°  52.54+4.55
A, 19.2240.74°  23.01+0.77°  55.73+0.76°  97.97+0.73° 19.68+1.95° 23.63£2.70°  56.70+3.40%
As 21.70+0.87°  24.64+0.28%  59.55+0.34* 105.90+0.64°  20.46+2.01° 20.41+1.44°  59.13+2.37°

E: RFAR/NG FRFRORE 225 B2 (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).

x2 REERELHIXEREZRRSSEARM0

Tab. 2 Effects of nitrogen basal dressing N ratio on nitrogen accumulation and distribution of flue-cured tobacco

3Tt Distribution ratio/%

i i b 38 A ZA N accumulation/(kg-hm™)

Period  Treatment # Root 2 Stem - Leaf Mt Total  Root %% Stem I Leaf

Zik 8 B, 0.70£0.02*  0.56+0.02° 4.72+0.03* 5.99+0.21*  11.97+1.60° 9.22+2.60°  78.81+2.78*
B 0.65£0.01° 0.42+0.03° 3.43+0.03" 451£0.32°  14.63x2.60° 9.43+0.72°  75.93+2.68%

FT 0 B: 11.18+0.91*  12.13+0.31% 35.85:0.52°  59.17+0.24*°  19.94%£3.27°  21.40+4.11°  58.65+3.14
B> 10.48+0.43*  0.13+0.77°  35.80+0.43° 55.43+0.44° 18.89+1.79°  16.59+3.46"  64.52+4.56°

I5 T3 44 B, 21.76+0.26°  23.30£0.48*  54.93+0.18% 100.00+0.51° 21.84+1.79*°  23.62+3.65°  54.53+5.00°%
B, 17.48+0.33°  22.25+0.34" 54.58+0.79°  94.32+0.83°  18.53+1.92® 23.75+3.16*°  57.71%3.11°

H: FSIAF/NG 8RR Rl —i 22 7 B 3% (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).
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Tab. 3 Effects of interaction between nitrogen application N rate and basal dressing ratio on nitrogen
accumulation and distribution of tobacco |eaf

i 1 s ZAFHEZ N accumulation/(kg-hm) 43t % Distribution ratio/%
Period ~Treatment 43 Root 2% Stem it Leaf S Total R Root 2% Stem - Leaf
AR A1B; 0.62+0.07™ 0.48+0.11° 4.19£0.48" 5.29+0.36°  11.09+1.68° 8.70£2.37*  80.20+4.04
AsB; 0.67+0.10° 0.48+0.05° 4.24+0.95 5.39+1.05°  13.00+0.70° 7.94+1.68°  79.05+2.36°
A3B,; 0.84+0.11° 0.80+0.05 5.53+0.87° 7.17+1.18°  11.81+2.02° 11.01+£3.30°  77.18+1.38°
A1B, 0.52+0.05° 0.43+0.05° 3.40£0.03° 4.35+0.13°  11.46+0.82° 9.44+0.82*°  79.10+1.58
AzB, 0.72+0.08" 0.43+0.04° 3.45£0.25° 4.60£0.31°  15.54+1.28° 9.46£0.92*°  74.99+0.58"
AsB, 0.74+0.05° 0.46+0.03" 3.49£0.44° 4.69£0.52°  16.90+0.85 9.39£0.73%  73.72+1.46"
I A.B; 9.54+0.48" 9.69+0.52° 32.03+0.55" 51.26+0.50°  18.61+0.79" 18.91+1.20°  62.48+0.47"
AzB, 13.59+0.80®  10.47+0.14° 32.63+0.41° 56.70£0.45°  24.01£1.77% 18.50+£0.55°  57.50+2.06™
AsB; 14.4120.28°  16.19£0.21°  33.90+0.64% 60.55+0.58%  17.20+0.61° 26.81£0.12°  55.99+0.58°
A.B; 9.16+0.51° 9.77+0.27*  32.62+0.30° 51.57+0.52°  17.77+0.82" 18.96+0.70°  63.27+0.43"
AzB, 10.11+0.68" 9.86+0.28° 33.00£0.55®  52.97+0.55°  17.78+0.54° 12.09£0.71°  70.13%1.23*
AsB, 12.18+0.65®  10.78+0.24° 34.79+0.32° 57.75x0.76°  21.11+0.84*  18.71x1.16°  60.18+1.92°
THUt A1B; 20.06+0.36°  21.77+0.78° 48.11+0.53° 89.95+0.53°  23.46+1.77% 27.59+1.35°  48.95+3.06"
AzB, 20.08+.014°  22.27+0.48®  57.58+0.98" 99.94+0.96®  20.13%£0.61®  22.52+3.61°  57.35x4.16°
AsB; 24.15+0.16°  22.85+0.94®  63.09+0.37%°  110.11+0.73%  21.94+0.97®  20.76+0.83°  57.29+1.79%
A1B, 14.84+0.85°  22.57+0.31®  47.85+0.47° 85.25+0.33°  17.41+0.89" 26.47+1.09°  56.13+1.96°
AzB, 18.3620.85°  23.76£0.21®  53.87+0.54 95.99+0.59%  19.23+2.92%  24.74+1.24®  56.04%+3.20°
AsB; 19.25+.016" 24.43+0.77° 58.01+0.74® 101.70x0.55*  18.97+1.61" 20.06+2.04°  60.97+0.80°
e FSIAR/NE FREFROR R — i 22 5 232 (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).
R4 TAETNEIE RS L GIxT K R E AR R A ) &0 kR
Tab. 4 77,2) and contribution rate for effects of nitrogen application N rate and basal dressing ratio on
N accumulation of flue-cured tobacco
i
1) PRSI RAZBE EAEBE n LR HEBR AR T
Period  Variation source N aecumulation N accumulation N accumulation Total N Contribution rate/%
of root of stem of leaf accumulation
Ziki: & A 0.638 0.292 0.195 0.298 33.15
B 0.121 0.230 0.631 0.618 37.28
AxB 0.190 0.345 0.341 0.393 29.57
T A 0.829 0.986 0.387 0.647 42.10
B 0.340 0.973 0.342 0.023 24.80
AxB 0.831 0.955 0.369 0.085 33.09
THUH A 0.671 0.272 0.700 0.711 53.42
B 0.794 0.125 0.002 0.262 26.82
AxB 0.429 0.295 0.107 0.040 19.76
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Tab. 5 Effects of nitrogen application rate on phosphorus accumulation and distribution of flue-cured tobacco

8] b iR 2 P accumulation/(kg-hm™) 4B % Distribution ratio/%

Period Treatment ¥ Root 2% Stem - Leaf M Total ! Root 2% Stem it Leaf

Gike 3] A, 0.62+0.07" 0.48+0.03" 4.20£0.24" 5.31+0.16°  11.65+1.85° 9.20+0.76®  79.15+2.32°
A, 0.84+0.04° 0.45+0.12° 4.19+0.45 5.48+0.53°  15.51+1.69° 8.17+1.79°  76.32+1.50
As 0.86+0.06* 0.68+0.22°  4.95+0.29°  6.49+0.55°  13.85+2.81® 10.25+1.07°  75.90+1.87°

FI T A, 9.23+1.27 8.93+1.54"  27.81+1.97° 4595+1.71°  20.02£2.26*  19.54+4.00°  60.45+2.22*
Az 8.86x1.05*  11.71+6.88%  29.42+6.18% 49.98+2.77®  17.73+1.92° 23.10+2.97°  59.17+3.64*
As 8.52+1.57%  11.79+4.28*  31.80£3.52° 52.12+6.19°  16.77#4.73°  22.12+573°  61.11+2.54°

I58 T3 441 A, 18.79+2.57%  24.27+1.43% 32.86+6.24° 7592+2.84%  24.88+427°  32.04+2.76*  43.08+6.72°
A, 14.93+0.56°  21.28+1.43° 3456x343° 70.77x3.84°  21.13+1.15*  30.1022.01°  48.77+2.81%
As 16.86+0.81®  25.69+2.62° 43.25+3.99° 85.82+522°  19.76+2.09°  29.91+1.89°  50.33+2.05%

T SR R/NG F iR A — W 22 52 3% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).

*6 HERRILHERBERESSENZMN
Tab. 6 Effects of nitrogen basal dressing N ratio on phosphorus accumulation and distribution of flue-cured tobacco

45 b W 2 P accumulation/(kg-hm™) /B Distribution ratio/%

Period Treatment # Root 2% Stem M Leaf S Total R Root 2% Stem M Leaf

Zi s 8:0] B, 0.81+0.12% 0.56+0.24% 4.75+0.49% 6.12+0.58% 13.60+2.68% 8.92+2.08% 77.47+1.81%
B, 0.74+0.14% 0.51+0.05% 4.14+0.312 5.39+0.33% 13.74+2.70° 9.49+0.46° 76.77+2.85%

FITUH B, 8.74+1.08* 7.89£2.16°  30.03+4.19°  46.67+2.26°  18.76£2.29°  17.10+5.31°  64.13+6.21°
B, 8.98+1.49° 13.72+4.76*  29.32+4.722 52.03+4.90% 17.59+4.20° 26.06+8.21% 56.35+7.22°

&I T 40 B, 17.51+2.722 25.14+2.65% 36.22+8.70% 78.88+8.85% 22.56+4.922 31.98+2.48% 45.47+6.88%
B, 16.20+1.397 22.35+1.75% 37.56+3.39% 76.12+6.022 21.29+0.622 29.39+1.30% 49.32+1.40%

*: FSIAF/NG SRR R R —i 227 83 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).
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Tab. 7 Effects of interaction between nitrogen application rate and basal dressing N ratio on phosphorus
accumulation and distribution of flue-cured tobacco

Ng bt Wi 2 P accumulation/(kg-hm™) /2 Distribution ratio/%

Period Treatment R Root 2% Stem M Leaf W Total R Root 2% Stem - Leaf

EifsSi] A:B; 0.67+0.07° 0.48+0.03° 4,06£0.60°  5.21+0.95°  12.94+1.85° 9.13+0.97*  77.92+2.81%
A,B; 0.86+0.03° 0.34+0.04° 4.07+0.68"  5.27+0.53"  16.50+1.90° 6.54+0.23"  76.96+2.01%
AsB, 0.89+0.06% 0.88+0.07% 6.12+1.14*°  7.89+0.93°  11.37+1.00° 11.10+0.81*  77.54+0.68*
A:B; 0.56+0.02° 0.50£0.03" 4.34+0.85°  5.39+0.83°  10.35x0.37" 9.27+0.69%  80.38+1.05°
AzB, 0.83+0.04° 0.56+0.01° 4.31+0.19°  5.69+0.20°  14.53+0.80®  9.80£0.24*  75.67+£0.57°
AsB; 0.83+0.04° 0.48+0.04° 3.78+£0.95°  5.1020.86°  16.34+0.43° 9.41+0.28%  74.26£0.47°

FI T AiB; 8.09+1.21° 1.03£0.69"  26.57+2.06™ 44.94+1.75° 18.01+0.37°  22.9242.22°  59.07+2.34"
A,B; 8.38+0.87" 5.46+1.02°  34.65+3.30°  48.48+2.08" 17.3542.47°  11.29+1.53°  71.35+3.95%
AsB,; 9.76+1.02%* 7.95£1.46°  28.87+1.86° 46.59+1.86™  20.93+1.97® 17.10£2.00°  61.98+3.13"
A:B; 10.35:0.38° 7.58+£1.10°  29.03+1.05°  46.96+1.05™  22.03+0.73*  16.15+0.81°  61.82+1.07°
AzB; 9.33+0.57*  17.96x0.88°  24.19+1.66° 51.48+2.86®  18.11x1.66°  34.90+0.61*°  47.00£2.09°
AsB, 7.28+0.48°  15.64+0.96°  34.73+1.32° 57.65+1.32°  12.62+0.51° 27.14+#1.60°  60.24+2.02°

I5] T 4 A:B; 21.01£1.25°  25.29+1.71% 27.25+1.62% 73.54+1.55°  28.58+2.07%°  34.39+1.12®  37.03+1.48°
A,B; 15.39+2.86°  22.23+2.80°  35.23+5.05™ 72.86%4.42° 21.19+1.64° 30.61#2.69"  48.20+4.14"
AsB, 16.15+0.59°  27.91#2.72°  46.19+1.82° 90.25+4.25°  17.89+0.14°  30.93+1.73° 51.18+1.74%
A:B; 16.58£2.91°  23.25:+1.08% 38.47+£3.29° 78.30£3.23°  21.18£0.41°  29.69+1.11°  49.13x0.92°
AzB, 14.46£2.00°  20.33+2.10° 33.89+1.58°  68.69+2.05° 21.07£0.78°  29.59+1.44°  49.34+1.25°
AsB; 17.58+2.51°  23.49+£3.80% 40.32£3.28® 81.38+2.94°  21.62£0.71°  28.90+1.69°  49.48+2.30"

T B R/NG 7R A — Y 22 52 . 2% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).
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Tab. 8 77,2) and contribution rate for effects of nitrogen application rate and basal dressing N ratio on
P accumulation of flue-cured tobacco
]72
N P e
" Variation *E@IQ%*H% é@??%ﬂ R uf@??%ﬁ R @??*ﬂ%}é\i Contribution
Period source P accumulation P accumulation N accumulation Total P rate/%
of root of stem of leaf accumulation

ik S| A 0.880 0.880 0.633 0.762 40.31
B 0.416 0.337 0.555 0.609 24.49

AxB 0.135 0.923 0.835 0.862 35.20

TS A 0.160 0.840 0.502 0.738 31.27
B 0.032 0.962 0.045 0.755 25.05

AxB 0.702 0.968 0.822 0.638 43.68

5] T 1t A 0.917 0.815 0.806 0.907 44.29
B 0.655 0.717 0.082 0.322 22.82

AxB 0.865 0.304 0.724 0.666 32.89

23 FHAEMEEEEILGIXEEMERRE
54 m 2 m

231 FAETHHBAERREL S EGY R N
F O, FEHIRIA, Ak IR M EIFL B i
T A A Al A BEBIREE . MAIRR R E R
EET Ay AHIBERERERT AL Ay, 4
B 6.07%. 4.80%; TEA#E T, Ax. As FEMR
I A LR A7 3l 46.51%., 40.77%, A,
FER A 2R 40 LR An WA 53l 55 3.03%.3.72%,
AT, As. A BIREMMH B RER ER T
A AKEIAM AR R A RN E R E ST
A TESERET, A TEZEMNHRDBRK A&
47.20%; Az TERHYEIER 73 HREE Ay 14.22%.
FERITINT, Al Ao AsTERGHAMR . 25, iyl
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Tab. 9 Effects of nitrogen application rate on potassium accumulation and distribution of flue-cured tobacco

1) Lh BIFR 2 K accumulation/(kg-hm2) 4Bt % Distribution ratio/%

Period Treatment ¥ Root 2% Stem M Leaf M5 Total ¥ Root 2% Stem M Leaf

] A, 0.93+12.55°  1.39+0.19° 8.37+0.98*  10.70+1.01° 8.88+2.16° 13.02+1.05°  78.10+2.39°
A, 1.13+6.68" 1.12+0.18° 8.61+0.87°  10.83+0.98"  13.01+1.53* 11.19+1.31° 75.80+1.69"
As 1.41+10.43*  1.37+0.09% 8.56+1.02*  11.35#1.11*°  12.50+0.84° 12.20+1.34*  75.30+1.93°

FT 5 Ay 10.77£2.14*  22.65¢1.32° 56.07+13.27° 89.50+15.98° 12.02+0.95* 25.88+3.98" 62.10+3.84*
A, 10.77£2.14*  28.83+7.61*° 58.89+4.30®  98.51x6.45®  10.99+2.37*° 29.10£6.61*°  59.91+4.56"
As 12.02+1.62*  29.40£6.21°  60.22+#5.08° 101.64+10.93* 11.80+0.56° 19.77+4.40°  68.43+4.79°

G A, 13.78+1.21*  34.13+3.56° 55.13+7.28° 103.05+10.03* 13.51+2.01° 33.13+1.31° 53.36+2.17°
A, 14.81£3.27%  36.06£2.05%  65.58+3.33% 116.46+7.33°  12.62+2.05% 31.01+1.51* 56.37+1.89%
As 14.90£1.90°  36.15+2.17°  66.64+7.67° 117.4029.71°  11.16+1.44%° 32.38+2.60° 56.46+2.10%

H: FSIAF/NG 8RR Rl —i 22 7 2 3% (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).
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Tab. 10 Effects of nitrogen basal dressing N ratio on potassium accumulation and distribution of flue-cured tobacco

iR bt HIFLE K accumulation/(kg-hm2) 4B % Distribution ratio/%

Period  Treatment R Root 2% Stem M Leaf M Total R Root 2% Stem - Leaf

Zik ] B 1.2740.21° 1.23+0.17° 8.06+1.23*  10.57+0.46°  12.20+2.11°  11.71#1.11*  76.09+1.81°
B, 1.14+0.23° 1.36£0.20° 8.31+0.75*  10.82+0.73*  10.73x2.60° 12.57+1.58*  76.71+2.75°

FI T B 10.72+1.98° 19.77£3.78°  57.72+1.43°  88.22+1.63° 12.12+1.26° 22.87+5.87°  65.00£6.15"
B2 11.65+1.94% 28.15+6.02°  65.07£6.96° 104.88+5.35°  11.09+1.59°  26.96+6.26°  61.95+4.79

(53] T35 B 15.17+2.14° 36.08+3.78"  62.91+1.16° 114.17+512° 13.45+2.15° 31.75+1.65*  54.80+2.91°
B, 12.62+1.67° 35.95+2.10°  61.85+3.30° 110.43+3.96° 11.41+1.27°  32.59+2.31*  56.00+1.82*

T B R/NG 7R A — Y 22 5 B 2% (P<0.05),

Note: Different lowercase |etters in the same column indicate significant difference in the same period (P<0.05).
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Tab. 11  Effects of interaction between nitrogen application rate and basal dressing N ratio on potassium
accumulation and distribution of flue-cured tobacco

Fisf 1] b IR Z K accumulation/(kg-hm™) B Distribution ratio/%

Period Treatment #2 Root 2 Stem i Leaf M Total 8 Root 2% Stem " Leaf

AT AR 4 A1B; 1.02+0.11° 1.28.40.13°  7.63+0.88° 9.94+0.87° 10.40+2.18% 12.95+0.71°  76.66+2.26®
A,B; 1.33+0.05" 1.05+0.12° 7.20£0.14° 9.58+0.31° 14.03x1.42°  11.00£0.32*  74.97+1.72°
A3B; 1.48+0.09° 1.36£0.12°  9.34+0.39°  12.18+0.36% 12.18+1.06® 11.17+0.89*  76.65+1.49%
A1B, 0.84+0.04° 1.50+0.08° 9.12+0.90°  11.47+0.30®  7.36+0.22° 13.09+1.50°  79.55+1.69°
A,B; 1.25+0.06° 1.19+0.22° 8.03+0.26°  10.48+0.28% 12.00£0.88% 11.38+2.02°  76.62+1.46%
A3B; 1.34+0.06° 1.38+0.06" 7.78£0.81°  10.51+0.92® 12.82+0.58® 13.23+0.72®°  73.95+1.29°

FT T A.B; 8.98+0.39"  22.14+1.21° 44.26+3.16"  75.39+5.10° 11.90+1.39° 29.40+1.08"  58.70+0.50™
A,B; 10.82+0.36°  15.18+2.87° 68.18+6.83" 94.20+10.65° 11.50+0.68° 16.05+1.36°  72.46+1.87°
AsB, 12.36+0.85® 22.00+0.45° 60.72+4.10°  95.08+5.51° 12.98+1.49*° 23.17+0.94° 63.85+1.59"
A1B, 12.56+0.83® 23.17+1.45" 67.88+3.44% 103.62+3.90° 12.14+#0.52° 22.37+1.19° 65.50£1.41°
A2B; 13.21+0.70*  25.61+2.61°  70.26+3.85% 109.09+4.34% 12.11+0.17%° 23.49+2.26° 64.40+2.29°
A3B; 9.19+0.76"  35.67+2.12° 57.07+4.40° 101.93+6.20°  9.01+0.21* 35.03+1.74* 55.97+1.67°

[5] oA A.B; 14.46+1.39® 31.35+0.69° 48.82+2.02° 94.64+4.08" 15.26+0.84* 33.15+0.70° 51.59+0.29"
A,B; 17.50+1.88%  37.64+1.24% 67.15+4.42% 122.30+5.29° 14.29+1.07° 30.83+2.05° 54.87+1.26®
A3B; 13.56+0.21°  39.25x1.71* 72.77+2.15* 125.59+1.76° 10.80£0.30° 31.26+1.28° 57.94%1.41°
A1B; 13.10+0.58°  36.91+2.85" 61.44+2.96" 111.46+4.76° 11.76+0.45° 33.11+1.95° 55.13+1.51%
A,B; 12.13+1.31°  34.48+1.22° 64.0129.4® 110.63+2.06° 10.96+1.00° 31.18+1.18° 57.87+0.76°
AsB, 12.65+2.90°  36.46x1.73% 60.10+4.71° 109.22+5.65® 11.52+2.17° 33.50+3.39° 54.98+1.58%

T SR R/NG F iR A — i 22 5 3% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).
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Tab. 12 77% and contribution rate for effects of nitrogen application rate and basal dressing N ratio on
K accumulation of flue-cured tobacco

s

DA REERR EEERR R Ly oy
: Variation AN =R IAAs AN AR Contribution
Period source K accumulation K accumulation K accumulation Total K rate/%
of root of stem of leaf accumulation

[Zik s S| A 0.913 0.482 0.336 0.416 50.76
B 0.515 0.198 0.045 0.037 18.80

AxB 0.097 0.087 0.563 0.540 30.44

T A 0.272 0.830 0.706 0.495 32.16
B 0.190 0.871 0.504 0.720 31.90

AxB 0.700 0.734 0.722 0.419 35.94

[5] T 1 A 0.217 0.541 0.798 0.784 40.74
B 0.477 0.002 0.040 0.228 13.01

AxB 0.360 0.673 0.802 0.819 46.25

24 RAEMEIERRLGIXTE R~ >~
EEEA

241 R Z A8 e FOLB TR 2 0¥ a
HE L0, As. A= B S T A, 200l e
15.21%, 11.84%; B, [/~ &4 B, ¥ 5 6.37%.
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Ab3H Treatment
RR/NEFRR R 27 B E (P<0.05),

Different lowercase letters indicate significant difference (P<0.05).
B 1 mASEIEE S L FI3t i E 7= = 5%
Fig. 1 Effects of nitrogen application rate and basal
dressing N ratio on yield of flue-cured tobacco
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Different lowercase letters indicate significant difference (P<0.05).
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Fig. 2 Effects of nitrogen application rate and basal
dressing N ratio on output value of flue-cured tobacco

25 HAEMEEESREL G X AR R AR E
=pA

251 RN Z Ao Rl e RO xR At AR 6
o R B AL, Al Arl A AERIHZEZE R
AN By RIEHI AL B, 3 & 7.73%; AsB1 .
AsB FIEFI AR R E ST ABoo A As. Asl
JEFHRZER AR ; By, B BRI AR ERA
W3E; ABi. AB BRIEFI R B EE T ABy.
Ar. Arl AsHIIERIHRE2Z R AR, Bl B AIE
FIARZERALE; ABr. AsBr. AB #IEFIH
R E T ABro AT LIS I L LL AT 4 v A
NEFI

252 RA AL e R xF e R £~ A 6
Hom R BAIL, A, BB WA = 18 A i 3%
1= 5.95%; By AL J18L B, W3 6.27%;
AsBo EE A = T X BAG . A W HEf 2L 7= 1
B A L R 5.95%; By BENERZE 7 018K By
1 6.27%; AsBo B M AL F= S A X8R . Ay B
B A 7= 188 Ag B35 R 5.86%; By 41 A f 2k
T8 By W B 6.17%; AzBo B A 7 71 A0 X}
BAK. vl UL, WA TR AL B BRER
A= 1 .

253 RAE AL e RO xF e £ A A
¥ R 13 0 0L, Ay FUIEMRAE FEREE E As.
Azl 1.39%., 4.53%, AL B3 E T As; BiA
JE i A= 77 3 75 5 B B2 1R 7.04%; AqB1 BUE A AE
FERL S T A AR R, A BB AE AR A AL
A3 /3 1.39%., 4.52%, AL B EE T As; B
JE i 26 7= 30 55 58 B i 2 R 6.97%; A1By BEAE A=
FERAE T AL FE (BR AsBL b ). ALERE
TWAE P AL ER S Ap Agiilier 1.38%. 4.53%, B,
PR AL AL 25 52 B 3 5 6.97%; A1B1. AsB .
AsBy BAEAR AL P 3k g T AL EE T, b
SR TS A . B BRI A AL A o

= 13 MEEENEIE AR & bk i+ i 1 A AR A R R A 220
Tab. 13 Effects of nitrogen application rate and basal dressing N ratio on fertilizer efficiency of flue-cured tobacco

E A FH % WA 71 AR 7= 2 4

kb3 Fertilizer utilization efficiency/% Partial factor productivity/(kg-kg™) Partial factor benefit/(Yuan-kg™)

Treatment N P At K e N i P it K i N i P it K
N fertilizer N fertilizer N fertilizer N fertilizer N fertilizer N fertilizer N fertilizer N fertilizer N fertilizer
A:  39.83+2.02* 19.09+1.16* 9.20+1.86° 12.44+0.10® 9.28+0.07* 3.20£0.02% 485.25+1.76* 362.12+1.00*° 124.87+2.83"
A, 41.92#153* 15.21#1.12* 10.27+1.17° 12.65:0.54° 9.44x0.40° 3.25x0.14° 478.59+6.68% 357.15+2.45% 123.16+2.29°
As  42.43£3.00*° 19.60+1.23* 9.53+1.50° 11.94+0.90° 8.91+0.68° 3.07£0.23° 464.24+3.60° 346.45+4.33" 119.46+2.39"
B,  42.93:+1.65° 18.42+1.26° 9.85+1.73% 12.72+0.53* 9.49+1.14° 3.27+0.39° 492.05+55.21% 367.20£4.20° 126.62+4.21°
B, 30.85+1.28° 17.21+1.29° 9.47+1.02° 11.97+0.37° 8.93+1.02° 3.08+0.35° 460.10+38.63" 343.28+8.83" 118.37+3.94"
AjB;  41.25+2.15%® 17.92+1.25® 7.88+1.29° 12.86+0.30*° 9.60x0.97° 3.31+0.34° 498.22+3.55° 371.81+3.50° 128.21+1.21°
A;B;  43.00£2.15° 16.05+1.25® 11.09+1.29*° 12.71+0.30*° 9.48+0.97%® 3.27+0.34® 490.65+3.55° 366.15+3.50% 126.26+1.21°
AsB;  44.55:1.30° 21.01£2.27% 10.59£1.01*° 12.58+0.75* 9.39x0.57%® 3.24+0.21% 487.29+3.80° 363.65x1.73° 125.40+2.62°
AiB,  38.40x2.55° 20.10£2.23% 10.51#1.27° 12.02+0.14% 8.97+0.87® 3.09+0.32% 472.27+31.79° 352.44+2.02° 121.53+2.51°
A.B,  40.83+1.40% 14.29+2.11° 9.44+1.16® 12.57+0.27° 9.38x0.97® 3.23+0.36® 466.53+40.30" 348.163.72° 120.05+3.52°
AsB,  40.31+1.09%" 17.86+1.23" 8.47+1.27% 11.30+1.08° 8.44+0.83" 2.91+0.31° 441.19+28.20° 329.24+2.20° 113.53+2.66°

T SR R/NG F i RoR 7] — I 22 52 3% (P<0.05 ),
Note: Different lowercase letters in the same column indicate significant difference in the same period (P<0.05).
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