TEIRAM 3R (Jiangsu J.of Agr.Sci.) ,2025,41(8) :1526-1537

1526 http: //jsnyxb.jaasaccn

RS PR B0, AU SRR R IGUEXE T SEARD H R - 900 RV A AR B S [ 1) VL9 M 24
2025,41(8) :1526-1537.
doi; 10.3969/].issn.1000-4440.2025.08.009

BURAEFEERENEX ] THEXEE T EREMEE
0192 1B A JoT Y 2 01

b FIRAET K P WekEF, TR, T O
(LR B KR 2 B/ R A AR TR AR ot IR & FH 4710235 2. 041 AR T Jeli A, Wil | oo
628100)

WE: NBRANASEECTCHOLEXS T T0HH DX AR+ SR EE 052 i, A BFSE DL = 4 87 Sk i k)
FF R M (a1, L8 5 AARE, 4351 100% TEHLE X IR (CK) \15% A HLA S BB LA AL (T1) 30% 4l
REEFTH AL (T2) 45%AHAF 2B T AL E(T3) 60% A IR FEZH T AL (T4) . BT
AALEUIE I 2GRS CGHRSFFDE) | 25 A0 3 U (2B R0 i FH REEI R 97.5 ke/hm®, WSR2 SRR A AL BB
SRR TH AR AR IR, Hoh T2 403 H I A& i A& i AU & A LS 2 RO A
R E i, D S RE B G e RS M o A S P | 2 B ST R T | M R T T | o P Wl TR O 1 Y
WEET CK (P<0.05), B T2 AFOLA T + i E Ymt v 8548 , (2755 148 ( Gibberella ) FLIAAEXT 3 BEHG T, #it
JIH & ( Fusarium) BLEAST EEEREAR, WA= RE, T2 A B S T M= b E S0 ), s 1R 154 /%
Fo B 30% A HLA G R BTN AR JoIH X i iE B e At Jr =X, B EE T MM E.

KRR M, APVA; THLAE; TIERMZEY; BRGEME; B0

FESES. S572 XHEFRIRE . A XEHS. 1000-4440(2025)08-1526-12

Effects of equal-nitrogen replacement of inorganic nitrogen with organic

nitrogen on soil microbial communities and flue-cured tobacco quality in
Guangyuan tobacco-growing area

XU Yashen', YIN Zhenhua®, XIAO Xu®, HU Jitao>’, WANG Xiaodong', WANG Dong’
(1.College of Agriculiure, Henan University of Science and Technology/Henan Dryland Agricultural Engineering Technology Research Center, Luoyang
471023, China; 2.Guangyuan City Branch of Sichuan Tobacco Company, Guangyuan 628100, China)

Abstract: To investigate the effects of replacing inorganic nitrogen with an equivalent amount of organic nitrogen on to-
bacco growth and soil environment in the Guangyuan tobacco-growing area, a field experiment was conducted using Yunyan 87 as
the test material. Five treatments were set up, namely: 100% inorganic nitrogen (CK) , 15% organic nitrogen replacing inorganic

nitrogen at an equal nitrogen rate (T1), 30% organic nitrogen replacing inorganic nitrogen at an equal nitrogen rate (T2), 45%

organic nitrogen replacing inorganic nitrogen at an equal
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com and the total nitrogen application rate in each treatment was
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nitrogen rate (T3), and 60% organic nitrogen replacing
inorganic nitrogen at an equal nitrogen rate (T4). The organ-

ic nitrogen fertilizer used was decomposed rapeseed cake,
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gen could effectively improve the soil environment. Among them, the contents of soil total nitrogen, available phosphorus, availa-

ble potassium, organic matter, and alkali-hydrolyzable nitrogen, as well as the activities of sucrase, urease, catalase, polyphenol

oxidase, alkaline phosphatase, and neutral phosphatase in the T2 treatment were significantly higher than those in CK (P<0.05).

Meanwhile, the T2 treatment optimized the soil microbial community structure, increasing the relative abundance of Gibberella

and decreasing the relative abundance of Fusarium. In terms of production, the T2 treatment increased the output value of flue-

cured tobacco and the proportion of medium and high-grade tobacco, and obtained the highest sensory evaluation score. There-

fore, replacing 30% of inorganic nitrogen with organic nitrogen at an equal nitrogen rate is the most suitable fertilization method

for the Guangyuan tobacco-growing area and has significant value for widespread application.
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Table 1 Physicochemical properties of tobacco-growing soils under different treatments

e SRR Bl A S SRR o e MR A AHUR S =
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (g'kg)

CK 0.121 1£0.007¢ 43.78+2.55¢ 10.88+0.15¢ 42.60+2.11¢ 24.08+0.86b

T1 0.149 9+0.002b 47.33+1.51bc 13.38+0.44ab 52.78+2.19ab 29.60+0.31a

T2 0.160 0+0.001ab 57.27+0.86a 14.06+0.25a 53.83+3.19ab 31.13£0.49a

T3 0.161 3+0.004a 52.12+1.97ab 13.40+0.40ab 50.40+4.19b 30.76+0.62a

T4 0.161 6+0.001a 53.24+2.72ab 12.37+0.60b 57.16+5.19a 30.34+0.06a

CK:100% TEHLE R IR T1: 15% A HLA G BACTCHUA ;T2 30% A HLA S B TOHL A T3 :45% A WA G AR TCHLA ; T4 60% 47 HL AL 55 5t

BRTHA . R E ARIRING 7R 7R 2 5 1% (P<0.05) .
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Fig.1 Enzyme activities in tobacco-growing soils under different treatments
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Table 2 The a-diversity of microbial communities in tobacco-growing soils under different treatments

Simpson F§ %X Ace TR%K Chaol 5%

25 Kb 3 Sobs 84 Shannon 5 %%

g CK 1 458.67+105.26a 6.04x0.09b
T1 1 508.00+382.70a 6.06+0.08b
T2 1 957.00£166.90a 6.60£0.18a
T3 1 865.00+82.25a 6.53+0.08a
T4 1 591.00+217.50a 6.41x0.19ab

H CK 363.00+51.26h 3.12+0.20b
T1 409.33+36.43ab 3.48+0.23ab
T2 463.67+11.79ab 3.95+0.04a
T3 524.67+35.17a 3.62+0.24ab
T4 454.00+31.56ab 3.80+0.19ab

0.003 8+0.000 2a
0.004 4+0.001 5a
0.006 5+0.002 Oa
0.004 7+0.001 1a
0.006 1+0.001 Oa
0.05+0.002 Oa
0.07+0.024 Oa
0.15+0.063 0Oa
0.08+0.002 Oa
0.11+0.027 Oa

1 437.46+119.78a
1 661.66+347.99a
1 943.86+93.91a
2 087.35+248.14a
1 676.68+199.91a
366.26+53.43b
414.53+37.52b
466.96+12.37ab
553.64+38.04a
456.37+33.20ab

1 466.06+108.88a
1 524.86+394.02a
1 902.76+89.57a
2 067.07+251.22a
1 611.27+217.63a
364.26+52.20b
411.83+37.15b
552.64+35.65a
465.30+12.22ab
455.36+32.57ab

CK: 100% TEHLAXT I8 T1: 15% A ML A FE B RCTHLA ; T2:30% A LA G BRI TCHLE ;T3 ZbH . 45% A LA F B THLA; T4.60% A HLA
HEBTOHLA, MR P2 Rl — 30 88 5 AN RNG F 8RR 25 53 B35 (P<0.05)
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Fig.2 Principal coordinate analysis of bacterial (A) and fungal (B) communities in tobacco-growing soils under different treatments
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Fig.3 Composition of microbial communities in tobacco-growing soils
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Fig.6 Composition of bacterial communities at the genus level in tobacco-growing soils under different treatments
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Fig.7 Composition of fungal communities at the genus level in tobacco-growing soils under different treatments
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Fig.8 Redundancy analysis of microbial communities at the phylum level in tobacco-growing soils and environmental factors
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Fig.9 Correlation analysis between bacteria at the phylum level and environmental factors in tobacco-growing soils
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Fig.10 Correlation analysis between fungi at the phylum level and environmental factors in tobacco-growing soils
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Table 3 Economic benefits of tobacco under different treatments

e JH H LA EE )
AT 2 - 2
(kg/hm") (7L, 1 hm™) (%)

CK 2 132.64b 73 458.62¢ 78.41b

Tl 2 185.66b 75 446.27b 84.35ab
T2 2 303.44ab 78 993.74a 89.56a

T3 2 310.13a 76 832.12ab 85.93ab
T4 2 393.08a 74 569.40b 81.57b
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(P<0.05) ,

Table 4 Sensory evaluation of flue-cured tobacco under different treatments
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T4 F 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 44.0 £35S
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