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Abstract

To explore the application effects and regional adaptability of the integrated cold resistance, root
promotion and nutrient regulation techniques in the cold and cool tobacco-growing areas of
Longling County, the experiment was conducted using Yunyan 100 as the test material in the
Longxin and Xiangda tobacco-growing areas. Seven single measure treatments and four typical in-
tegrated technology combinations were set up. The root-shoot development, agronomic traits and
tobacco leaf yield and quality related indicators of the tobacco plants were measured and analyzed.
The technical effects were comprehensively evaluated by the membership function method. The
results showed that the application effects of the integrated techniques were significantly better
than those of the single measures. They could achieve a balanced increase in the root-shoot biomass
and root-shoot ratio of the tobacco plants, comprehensively optimize the agronomic traits such as
plant height, stem girth and leaf area, and solve the problems of insufficient root development, ex-
cessive canopy growth or yield-quality contradiction caused by the single measures. They could also
achieve a coordinated improvement in tobacco leaf yield and quality. Among them, potassium ful-
vate + low-temperature protectant and bio-organic fertilizer + amino acid root irrigation were the
optimal integrated combinations for this area. After application in both areas, the per mu output
value exceeded 4,500 yuan, an increase of more than 30% compared with the conventional method.
The Longxin and Xiangda tobacco-growing areas showed differentiated technical adaptation pat-
terns. The Xiangda tobacco-growing area had a sensitive response to soil fertility and a good growth
foundation for tobacco plants, and was suitable for the high-intensity regulation combination of po-
tassium fulvate + low-temperature protectant. The Longxin tobacco-growing area had a weak
growth foundation for tobacco plants in the early stage and was more suitable for the mild and cost-
effective combination of bio-organic fertilizer + amino acid root irrigation. The core of technical
adaptation was the precise matching of the regulation intensity with the ecological carrying capac-
ity and growth foundation of the tobacco-growing area. This study constructed a targeted integrated
cold resistance, root promotion and nutrient regulation technology system for the cold and cool to-
bacco-growing areas of Longling County, providing technical support and practical reference for the
high-quality and efficient cultivation of flue-cured tobacco in the western Yunnan and similar cold
and cool tobacco-growing areas.

DOI: 10.12677/hjas.2026.164076 603 ol


https://doi.org/10.12677/hjas.2026.164076

X 55

Keywords

Cold and Cool Tobacco-Growing Areas, Flue-Cured Tobacco, Cold Resistance and Root Promotion,
Nutrient Regulation, Integrated Technology, Regional Adaptability, Root-Shoot Coordination

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TR EL I 7 A A T R IR IX - LI RIS 7 OB e sk, (H R g i ar st 2%
P SEURMRAT AR 2 e, RAKEAR . FRWICIERAG. RS AR RS SR, 20
PEBEARTH1]-[5]. ARTIUIESE, 8 IR R s TA AR T ] S it , SRR £ AU
SERECE I, R IR R AR A T S SRR LR [6)-[11], (H ZH TR RN K 5 AN
A XA S B IE R PR FE G ARIRN o BTk, AHF T U, RIBHONN 5, RIS RIR S E IR RIEA
Rl B AR AR RO S XSO B, B ER AR ERC E BRI R, RIS O DB M A - 1R 5 %

2. MMERE

WG XIS R T REE B 2. KX ZIHFRE, HAEX S yh s A ml X, ik 1600
m~1800 m, FERMAERTIE A TR, HHERACNLE, HHX R EMAE IR &2 49.09 gke, Kt
R 17151 mg/kg, MARRRT AR SEREFE 55 G [X 398 A ) 8 2 185 fta v 1o 5 A0, AR BIAR I A 251k
RFEAR, B B AR5 21X

2.1. AR

FEMR G ¥ 2 . Rik 2 ¥k 21 100;

IR SR AEVAHUE. SRR, AL - THLRIRILA0-12-19), EMREH. p- 25T IR,
RO ARERYFIHE L A,

WHLAEA R FERRSUE. MAE SIS, WHEE.

2.2. AT

R E 7 MEE, BNMEEADT 5w, 3RES, FEILXAAS], %408 RS — 2,
WA, BRI B R T1CE TR WG R F R + AR AR + WHEE),
TSN PRSI T2 CEYEHUE G & Bk AR b, R ar it AE A PR 120 kgs T3 (GEJE R
PR . AU IEAN b, A b R R 2 kg (B k. FEARJE 7 d~10 d HHEAR 1 kg): T4 (AHLLHL
SIRAEHE): FRH 40 kg AL - THERIE ST E S IEMERAE: TS (AR BRI ). A
fiti b, AR R 3 L (BEAREER 2 L. BARJG 7 d~10 d R 1L); T6 (REEFRHEM): MU LI
fith b, RFEIGHE -2 TR + RAERE 200 g (AR BARJE 7 d~10d FHERL 100 g): T7 (KR LRI 7
W) R AR b, REARET BRI LR, AR IE R TR

BT R A R, TP R ER AR SR T, I 4 FOLREEA S O T3+T7 GEHEERH + K
AR @ T2+T6 (EWANIE + ZIRREM): @ T3+T6 CERIRM + HEMEN); @ T2+T17
CEVENIE + (KRR 7).

DOI: 10.12677/hjas.2026.164076 604 b k=


https://doi.org/10.12677/hjas.2026.164076
http://creativecommons.org/licenses/by/4.0/

X %

23. WEMB575Z*

THMRAR K B HEbR: EBIARIA . BERH. SRIBHIHORE, e @bk N OIR R)EFE . Hh EECE, 1)
e e, THEAELL, TS I EAE R MEM R 2R AR, M EAR REEE R 2R

TP B AR bR &R R R B O, MR PE B, BAEE LG A C3F &M
M1 kg, WIERHE, EJERE. B SREYB. AL EEE, o eERo .

BAIESiil: K Excel 2019 HHATHIRE R, SPSS 26.0 #HAT2 R B EMW M, KA ERBEL T
W AN RN B4 A 14 B FH 28R

3. ERESH
3.1. FRIBEERARMEKIRENR % BRI

RO 1 AR 2 WA, R S RO ESOR SRR THRARIOE LB O ,  HRCEHARIRTI
R E LTt R RSO s. feAR A, AR R R X IR R R
oKk, FAERRWERAE RIA M X 2 F IR EARGE A ROR AR B — B IR T, W XA AL
- EHVRIRNLHE I E TR AL MR R, SRR AT KR WRTHR R B R, 10 RIA M X 5 — SR R &)
FEUEEAER . RS KA

Table 1. Effects of different root-promoting measures on the growth of aboveground and underground parts of flue-cured
tobacco plants (Unit: g)
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AR B 7 533.3 1435.6 1968.9 0.372
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Table 2. Effects of different nutrient regulation measures on the growth of aboveground and underground parts of flue-cured
tobacco plants (Unit: g)
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THT CR A 1) :
BHLIHLE IR 415 2025.3 2440.3 0.205
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. B R A 96.7 683.3 780 0.142
GOk (R )
AHLTCAHLSZIRAL 123.3 638.3 761.6 0.193
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Table 3. Effects of different integrated technologies on the growth of aboveground and underground parts of flue-cured to-
bacco plants (Unit: g)
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Table 4. Effects of different treatments on agronomic traits of flue-cured tobacco plants at different growth stages
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Table 5. Effects of different integrated technologies on agronomic traits of flue-cured tobacco plants at different growth stages
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Table 6. Effects of different treatments on yield and quality of flue-cured tobacco
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(kg/B) (JT/H) (Jt/kg) SR LA
B PR 178.2 3856.5 21.64 68.3
- R IRAT 182.5 40123 22.00 70.5
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‘ A 165.3 3389.6 20.50 60.2
BRI
(EPnHAE P 180.5 3926.8 21.76 69.2
Sk IR 185.3 4108.5 22.17 71.8
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W 168.2 34524 20.53 61.5
AERR T 176.8 3785.2 21.41 67.5
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Table 7. Effects of different integrated technologies on yield and quality of flue-cured tobacco
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(kg/B) (JT/H) (Jt/kg) SR LA
WERE + (KRR 139.29 4620.0 33.17 73.5
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VIR + KRR 136.82 4535.0 33.14 72.5
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