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Abstract: In order to explore the long-term effects of different proportions of organic carbon input on nitrogen supply capacity of to-
bacco-planting soil under fertilizer reduction, four treatments were set up based on 11 consecutive years of field location experiments:
no fertilizer (CK), local conventional recommended fertilizer (100% fertilizer, CF), 20% chemical fertilizer reduction with 3 000
kg-hm organic fertilizer (OF-1), and 40% chemical fertilizer reduction with 6 000 kg-hm * organic fertilizer (OF-2).By analyzing
and comparing the contents of soluble nitrogen components, soil nitrogen pool activity (NL), soil nitrogen pool management index
(NPMI), tobacco yield and economic traits, the effects of different proportion of organic carbon input on soil nitrogen pool activity of
tobacco planting soil under continuous fertilizer reduction were investigated. The results showed that continuous years of no fertilizer
(CK) significantly reduced the tobacco yield, the proportion of medium and top-grade tobacco, and soil soluble nitrogen fraction con-
tent and nitrogen pool management index. Under continuous fertilizer reduction conditions, different proportions of organic carbon
inputs (OF-1 and OF-2) significantly increased flue-cured tobacco yield, soil soluble nitrogen content, soil nitrogen pool activity and
nitrogen pool management index. Compared to the CF treatment, the OF-1 and OF-2 treatments with different organic carbon input
ratios significantly increased the content of total dissolved nitrogen (TDN) in tobacco-planted soil by 52.11% and 57.36%, respect-
ively. The content of dissolved organic nitrogen (DON) increased by 99.25% and 102.64%, respectively. Additionally, the ammoni-
um nitrogen (NH,-N) content rose by 18.08% and 19.22%, while the nitrate nitrogen (NO; -N) content increased by 48.09% and
54.61%, respectively. Furthermore, the soil nitrogen pool activity improved by 53.58% and 50.36%, and the soil nitrogen pool man-
agement index increased by 48.21% and 50.57%, respectively. Tobacco leaf yield also showed significant improvements, rising by
18.69% and 19.22%. The proportion of high-grade tobacco leaves increased by 94.95% and 67.61%, while the proportion of medium-
high-grade tobacco leaves increased by 13.91% and 12.25%, respectively. The effects of OF-1 and OF-2 treatments on soil nitrogen
pool activity and nitrogen pool management index were not significantly different from each other. The results of correlation analysis
showed that nitrogen composition, soil nitrogen pool activity and nitrogen pool management index of tobacco-planting soil were sig-
nificantly positively correlated with tobacco yield and economic traits. Random forest analysis showed that soil nitrogen pool man-
agement index, soil soluble nitrogen content and soil nitrogen pool activity were important predictors of changes in yield of tobacco.
In conclusion, under continuous chemical fertilizer reduction, organic carbon input enhances tobacco leaf yield by increasing soil sol-
uble nitrogen content and improving soil nitrogen pool activity and nitrogen pool management index. This approach serves as a green
and ecological fertilization strategy to achieve chemical fertilizer reduction and efficiency improvement. It also enhances soil nitro-
gen supply capacity and promotes high-quality tobacco production.

Keywords: tobacco-planting soil; Organic carbon input; Soil nitrogen component; Nitrogen pool activity; Nitrogen pool management
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i, 2T R 4.3.2 B4 7 A9 randomForest #1 rfPermute

AL AT BEAL AR AR A3 HT, FH T VA 700 A2 8 %) A7 X T
P SR Duncan ¥ #6556 45 Ab B 0] 22 55 1 e & 1k
(P<0.05),

2 GRS

2.1 WHERE TAR AR NI EM =25

25 R BT

M1 2 1 0] LLE H, 450t I8 Ak B 5 3 22 A it AR
(CK) Ab3HAH LL, 4 fe 0 2 48 m ks 0 o . SR A
Fb A5 AT A B SRR H ] (P<0.05). 7E % £ Ak AT U
AN, A H 1A HLAR fis AL BE (OF-1 Fi1 OF-2) 5
HOHAEFEGE (CF) A E, 34 W38 e s g = . -
MR E AR . P b SRR ) (P<0.05) OF-1 il OF-2
B CF BRI = 5 38 53310 18.69% FiT 19.22%;
AR A 530 2 G N 94.95% F 67.61%, T I
SN )53 ) 2 RN 13.91% A1 12.25% (P<0.05).
55 OF-2 4bFRAH FL, OF-1 AbFR R4 |- 2540 . o 2%
A E A S 3 e R A (AR A i 25 5
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Table 1 Effect of different proportion of organic carbon input on tobacco yield and economic traits under fertilizer reduction

it PRt [T A L

Treatment Yield /(kg-hm®) Prime tobacco proportion /% Proportion of medium-quality and high-quality tobacco leaves /%
CK 553.00+49.30c 11.60+1.86¢ 34.40+7.69¢
CF 1 228.00+26.56b 19.71+2.80b 73.03+4.26b
OF-1 1457.50+179.02a 38.43+6.37a 83.18+2.51a
OF-2 1 464.00+104.02a 33.04+4.98a 81.97+2.44a

CK: AHAE; CF: 213 BAEFRIIE(100%LIE); OF-1: fKEMIE20% A3 000 kg hm 47 HLIE; OF-2: LAY HE40%HCHi6 000 kg-hm AT HLIE, [l
B[] /NG AR Ab B ] 24 57 i 2 (P<0.05). CK: no fertilizer; CF: local conventional recommended fertilizer application (100% fertilizer); OF-1: 20%
reduction of chemical fertilizer with 3 000 kg-hm * organic fertilizer; OF-2: 40% reduction of chemical fertilizer with 6 000 kg-hm * organic fertilizer. Different
lowercase letters in the same column indicate significant differences among different treatments (P<0.05).

2.2 LRBRE T A E EL 5178 HLRR N\ XA KR £ 3 AT

A M R S R RN
22,1 HEETEFABAMERAS

TS AN I A5 T, A [R) E A5 A BILAS iy A %
FM R A A 1 R, R, 5
CK A HEAH Y, J I (CF. OF-1 F1 OF-2) &b #i 44 I 3
PR T RDAR A ST R A i (P<0.05).

5 CF Ab AR LY, 75 3% SLAL Bl & 25 1F T, AN [F]
oA HLBR B A (OF-1 F1 OF-2) 34 2. 5§ v 7 + 3%
AV R4 0 & i (P<0.05), 5 CF Ab3EAH [, OF-1
1 OF-2 4b P iy + 43 v 75 P 5L & (TDN) & 5t 43 i
WM 52.11% F1 57.36% (P<0.05), ] %1 A HL A&
(DON) & 4t 43 Jil & 3 34 i 99.25% F1 102.64% (P<
0.05), fi5 A A (NO; -N) & 2 43 1) . 25 19 48.09% Al
54.61% (P<0.05), % 2% % (NH,-N) & & 43 5l &k & 1

i 18.08% Fi1 19.22% (P<0.05).
222 HEELEFAMERAS L

Al 2 P, AR A A TV R ALy o T
MU L ) AR K NO, -N>DON>NH, -N, 5 CK
AL FRAA B, 3 /i AR AL B NO, -N £ & 5 TDN &t
fi] (NO, -N/TDN) #J &2 & T F# (P<0.05), DON ¥ &t
TDN % & b5l (DON/TDN) A3 fr 3 fin, He b A [a] b 3l
H ML i A (OF-1 Fl OF-2) 4b ¥ 5 CK 4b F 7] 2 5
3 (P<0.05).

5 CF &b ¥ AH 1, OF-1 fil OF-2 &b 3 ¥y [ AK T
NO, -N % il NH, N & & 5 TDN & & #9 t ], H
HNH,-N B i 4 H A3 8 2 G 22.99% FT 24.28%
(P<0.05); OF-1 fil OF-2 4k 3 $2 = T DON & & i
TDN & B L] . OF-1 kb BRAH 4 F CF Ab B i3,
NO, -N/TDN & % [%1% 3.47% (P<0.05), DON/TDN &
FHTN 35.36% (P<0.05).
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CK CF OF-1 OF-2 CK CF OF-1 OF-2
Qb B Treatment Kb B Treatment

CK: ANHEIE; CF: 4343 BUAHE A B AL (100% FLAE); OF-1: fK ALY ik 20% FLjiti 3 000 kg-hm * 4 HLAL; OF-2: AL AL &t 40% BLHE 6 000 kg-hm™ A #L
B AJE /NG 8 R R ) 4b 3R] 22 53 5.3 (P<0.05). CK: no fertilizer; CF: local conventional recommended fertilizer application (100% fertilizer); OF-
1: 20% reduction of chemical fertilizer with 3 000 kg-hm ™ organic fertilizer; OF-2: 40% reduction of chemical fertilizer with 6 000 kg-hm* organic fertilizer.

Different lowercase letters indicate significant differences among different treatments (P<0.05).

B 1 {RBETARGEVBREAEETETAERAS NI
Fig. 1 Effects of different proportions of organic carbon inputs on soluble nitrogen fractions of tobacco-planting soils under
fertilizer reduction

80 r 20 ¢ 30
% 25 ¢ a ab
o s 15 + a .
< g0l é be S == S0t -
& é == Z ¢ ¢ Z be
£ E 10l = e 0 | =E
Z % > @
g 60 E' 8 10
5 L
5 L
50 1 1 1 1 O 1 1 1 1 0 1 1 1 1
CK CF OF-1 OF-2 CK CF OF-1 OF-2 CK CF OF-1 OF-2
Qb PR Treatment Ab B Treatment AbHE Treatment

CK: AWt A ; CF: Y 4w MUAEFE R AE (100% FLAE); OF-1: AL AR 20% Fidjifi 3 000 kg-hm ™ A HLAL; OF-2: AL AL IS 40% HLjiti 6 000 kg-hm ™ A HL
JIE; NO,-N: A5 (% fit; TDN: Wy M8 280 ik NH,-N: 85200 1 DON: Wl A WL S 1. AIR)/ING SR R AR IR b 390 1) 22 57 83 (P<0.05).
CK: no fertilizer; CF: local conventional recommended fertilizer application (100% fertilizer); OF-1: 20% reduction of chemical fertilizer with 3 000 kg-hm* or-
ganic fertilizer; OF-2: 40% reduction of chemical fertilizer with 6 000 kg-hm * organic fertilizer; NO, -N: nitrate nitrogen content; TDN: total soluble nitrogen
content; NH,"-N: ammonium nitrogen content; DON: soluble organic nitrogen content. Different lowercase letters indicate significant differences among differ-

ent treatments (P<0.05).
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Fig. 2 Effects of different proportions of organic carbon input on soluble nitrogen fraction of tobacco-planting soil under fertilizer

reduction
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0.05). 5 CF &b ¥ AH kb, OF-1 Fil OF-2 4b B i1 45 4
NL 435 2 2 $ 5 53.58% #i1 50.36% (P<0.05), NLI 43

I R 46.26% il 42.94% (P<0.05), A[A] il
MLAR fis A AL BE[A] 9 NL A1 NLI ¥ JC B 3 25 5%

0.05 r 20
04 a a
0 B _:lt L5 | ? 0‘
0.03
) b = b Ob
Z = 1.0 + > -
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CK CF OF-1 OF-2 CK CF OF-1 OF-2
Kb Treatment Kb Treatment

CK: ANHiIE; CF: 243y & BLHEE A AL (100% 1L AE); OF-1: fK A & 20% Bt jifi 3 000 kg-hm ™ A HLAE; OF-2: FL ALt 40% it 6000 kg-hm ™ A #L
A5 NL: 488 50506 B NLI: 23 RUR S IR 5. AR/ING F 8RR R [A) A PR A] 25 5+ 8. 3% (P<0.05). CK: no fertilizer; CF: local conventional recom-
mended fertilizer application (100% fertilizer); OF-1: 20% reduction of chemical fertilizer with 3 000 kg-hm* organic fertilizer; OF-2: 40% reduction of chemic-
al fertilizer with 6 000 kg-hm * organic fertilizer; NL: soil nitrogen pool activity; NLI: soil nitrogen pool activity index. Different lowercase letters indicate signi-

ficant differences among different treatments (P<0.05).

3 WAREE T AR Gl AR X AR 15w RS
Fig. 3 Effects of different proportions of organic carbon input on nitrogen pool activity of tobacco-planting soil under fertilizer
reduction
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AR NPL: A 38 50 %2 458 550 NPMI: + 38 R UE B B 5L, AR/NG FREFR /8 A ) 4b # 8] 22 57 i 3 (P<0.05), CK: no fertilizer; CF: local conventional re-
commended fertilizer application (100% fertilizer); OF-1: 20% reduction of chemical fertilizer with 3 000 kg-hm ™ organic fertilizer; OF-2: 40% reduction of
chemical fertilizer with 6 000 kg-hm * organic fertilizer; NPI: soil nitrogen pool; NPMI: soil nitrogen pool management index. Different lowercase letters indic-

ate significant differences among different treatments (P<0.05).

B4 WRBETARLLFEVEBNNEE T EREEEESNZm
Fig. 4 Effects of different proportions of organic carbon input on nitrogen reservoir management index of tobacco-planting soil
under fertilizer reduction
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indicates significant at P<0.01 level. Yield: tobacco yield; PMHTL: proportion of medium-quality and high-quality tobacco leaves; TDN: total soluble nitrogen

content; NH,'-N: ammonium nitrogen content; NO; -N: nitrate nitrogen content; DON: soluble organic nitrogen content; NL: soil nitrogen pool activity; NLI:

soil nitrogen pool activity index; NPI: soil nitrogen pool; NPMI: soil nitrogen pool management index.

Bs5 EETtERAS REGE. AETEELSRETFEREFERHXE
Fig. 5 Relationship between nitrogen composition, nitrogen pool activity, and management index of nitrogen pool of tobacco-plant-
ing soil with the yield and economic traits of flue-cured tobacco
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FBUE R B 5 2 9 B3R . NPMI: soil nitrogen pool management index;
NO; -N: nitrate nitrogen content; TDN: total soluble nitrogen content; NH,"-
N: ammonium nitrogen content; NPI: soil nitrogen pool; NL: soil nitrogen
pool activity; NLI: soil nitrogen pool activity index; DON: soluble organic
nitrogen content. The importance of each variable in the figure is measured
by the “percentage of increase of mean square error” (increase in MSE) in
the random forest. * indicates P<0.05, ** indicates P<0.01. The figure in the

lower right corner is the interpretation rate of the total variance.
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Fig. 6 Contribution of soil nitrogen composition, nitrogen
pool activity and nitrogen pool management index to
flue-cured tobacco yield
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