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Abstract

As a new type of fertilizer that can regulate the rate of nutrient release, the application rate of con-
trolled-release fertilizer is a key parameter determining its effectiveness in flue-cured tobacco pro-
duction. Different application levels have differential regulatory effects on the agronomic traits,
photosynthesis, chlorophyll content, dry matter accumulation, root activity, carbon-nitrogen me-
tabolism, yield quality, and fertilizer use efficiency of flue-cured tobacco. An appropriate applica-
tion rate of controlled-release fertilizer can significantly promote the growth and development of
flue-cured tobacco, increase photosynthetic efficiency, enhance root activity, coordinate carbon-ni-
trogen metabolic processes, and achieve simultaneous improvements in yield and quality; insuffi-
cient application leads to nutrient deficiency, restricted plant growth, yellowing leaves, decreased
photosynthetic rate, reduced dry matter accumulation, and lower yield; whereas excessive applica-
tion may cause luxury consumption, resulting in overly dark green and late-maturing plants, stiff
leaf structure, worsened coordination of chemical components, increased nicotine content, reduced
reducing sugar content, and even stress effects on the roots. The optimization of controlled-release
fertilizer application rates is also closely related to soil type, climatic conditions, flue-cured tobacco
varieties, and the release characteristics of controlled-release fertilizers. In sandy soils and areas
with abundant rainfall, it is necessary to appropriately increase the application rate to compensate
for nutrient leaching losses, while in clay soils and arid regions, the application rate should be mod-
erately reduced to avoid excessive late nitrogen supply caused by delayed release. Within the
framework of nitrogen reduction and efficiency enhancement techniques, the strategy of partially
replacing conventional fertilizers with controlled-release fertilizers shows significant economic
and environmental benefits. By substituting part of the quick-acting fertilizer with controlled-re-
lease fertilizer and moderately reducing the total nitrogen application, tobacco yield and quality
can be stabilized or improved. This paper systematically elaborates on the differential regulatory
effects of various controlled-release fertilizer application rates on the growth and development of
flue-cured tobacco and their physiological and ecological mechanisms, aiming to provide a theoret-
ical basis for determining the scientific application rate of controlled-release fertilizers in flue-
cured tobacco production.
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2. FREHEREHE B ER Z M RERm

P EVEIR A AR BIRIU I £ 5 FRAE 1], PR Nt P 200 5 AR 5w 52 30 1) S A A 71«
REHEARY, B RILE A E G, mitke. 226 A8 mR T AR R A
PR SRR LT, B2t Bl I — BE)E, SIS 2 LT FE(12]. RIS LR
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i i 35 0 i, ZE RO R B 32 2 v T U I AL 2L e I T 2P R SRR AN B 2 [14]
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MR AETEHE A EZE R, o m B R A B AR TR RO & A BT A 2R [15].

3. TRIERMLE R EX RS ERA R RS BIF

M VER MR TP AR S A IR 16], 433 B SPAD B | R4 & 538 ) I B E R R 17]
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WHIC T S A R 5 MR MRy AR BRI (5o, 4 SR BA I s e 54 B I FH == R I S5 4 v e R
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BRI [19]. RFBERIFEFE—DUESE, MMEER—REHEEER S T =M 87 Lt SPAD i
A A A, &AL AR R 2 R A N R BB B E 2 5 W EERE[13]. KEF AR
WHLRM, EREAL I RE 4R S RIE KA LLS (o it s R o &, @i K &S, <4L
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a5 it S PR 22 1) I R B B IEAH DG SC &R [ 1]

URAh, R At 5 e A4 F B % 2N I8 52 AR AL [ 21 ). X B AR S5 I S R B, fESE+ R
Jith FH 8 4 o VB o R R A FH I 2 5 R AR T 68 35 25 57, AR b USRI — 5 1 R A &K
N, FENTERDVE 1458 1 AT A8 75 ZEE 3G i REAC A & DL RERR B e A R RE[22]
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e it AE AT R BT 25 R AR X Rk 5 (28] o B A AT L, 428 R0 A e it FH 6k 22 R R Bk e, S B 82 TR AR F
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R[33]e PUEALERIEPETT T, SAASERIRE SR, BT R 54 B0 Ak 0 2 4R e R R A
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FRMHEAEE T E RO, ) A ES, RUIE R E IR r G s M b Re /1, g i
Z[34].
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[35]. FREAOAE S A A ST b5 5 i i 2 R R A I F2[36]. M= ENRE, RN
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A2 AR R MUER[41]. SEERIITT T R 13X — MU EREALACE T, A g2
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FEAC LRI R AR T 7, S REAR AL 1) U 20 e I 5% 32 T [45]- B LR M
PR 0 it P A g B S5 57 0 B A B S A B AU AOIE, TR A6 2 P i S R R A4 T, T
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8. &it

FRORE Pt P 42 R FLAE MR A 7 o N ORISR S 8 3 DU T, W DA I LT 2 224538
o, FRIEHE T EXE AR AT/ TR SCERE L B iR B 225 1057
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SRR AR R ORI S 2 P B AESE b rp, R ORILROCR RAF, i el G R e/
P A DU 5 36 4 0t B DA A IR K . S, IR RO IS R N A B B [ . RIS PR

DOI: 10.12677/hjas.2026.1610175 1465 AR


https://doi.org/10.12677/hjas.2026.1610175

3
g

By A

Tt

BHASE T, RIS ERE G EBEC, RENEAEORBEIH ™ R SR A R, B IR R

MR, BRI, SCHUB M SRS . ARRWFFONIR T SR IEH & 5RO
A2 ELRSONEATLA - 2 e A it P SR T J95 0 7 B AR £ B TR 2 5L i Tl b B3R AT K el ) 1
FEREHE T B SR R GUIT A ST, TR AR MR A 7 v (KR 4 S (3 B o e S ) PR S8

E&UH

TH ZHFR M A R e A OB R R 9T ) » TH Ym'5: 2022371300260643-004 .

SE K

(1]

(2]
3]

—

WINT, fEEK, BBI3E, & RSN E S R A P2 B 2 5 R AR A R AR m[I]. R E R R, 2023, 36(1):
54-60.

RIS, BATAE, BT, & BREMSZRIERT R BR S RI]. AT, 2001, 28(5): 27-30.

ERW, B7E, 3, 2. A VUIRHEH EXT R R Z R K R s [T]. EYIEE2E, 2025, 4(2): 74-80.
RV, TERUE, BFH, 25 WEiEE N ANEFE R IRR R IR T (D). BEYE RS IR R 2ER, 2017,
23(4): 864-873.

KFESE, PV, RERER, SRR X S A - AR T A B s ()], R R ERL 2, 2023, 41(4): 95-
100.

e, BRIRE, BA T, S5 SRUSCUCEON b RN i S A QO ™ BRI LT]. AR LR, 2023, 39(6): 58-
65.

RO, i, o, A5 RERE— AL B e A KA B R R [I]. 2Bl RBHE AR &, 2023, 51(20): 153-
155+175.

IVE, EHERH, BRZIE, S5 SRR ARG R E A A O R R I RN 4 B 5 SRR FE[T]. AR AS Tl R S8 T
2, 2025, 40(10): 75-81.

PR, TERE, WE, % ARG MRS RN EREK, BERHE R R E NI LAl 2R, 2026,
38(1): 48-55.

RETOW, RIS, B, 5. ASE L4 AR fe it A AR XA L 3G LB [ A7 (R[], o AR A ROl 22 4R
(Hh¥ED), 2023, 32(2): 262-272.

TR, FREAE, 0, 5. ASEAE Y R P T 4 S A AR S B 2 [D]. R Ak R, 2019, 50(10):
2160-2168.

MOREME, DM, RE O, % A HLICHUGE b AR S R S AU B AR ] R E R 2, 2026,
47(3): 10-17.

RV, BRI, SRR, & — KRR S R — R Ml 87 AR S PRI T]. RO RN,
2024, 52(9): 125-128.

BB, 8, XHER, . AN A 2 7 BRI LA KA B 2 [J]. Rk 54K, 2023, 43(2): 76-
78.

WX, FHR, WIE, & BB RO A R R B L 1 AR R A = SR R A R [T]. RO R, 2022,
61(12): 95-100.

FREH. G B DG E 1 KA S T]. R AR R, 2010, 21(8): 2072-2077.

SRWRIE, AHEE, SN, & R TR OB RS SMI]. KR, 2025, 45(9): 59-70.
N, BOR, RS, & ERIRFOKER G B K EADCE R W T]. BRI, 2015, 41(9): 1406-
1415.

RN, VFEMR, 75Kk, 2 SRR A MRS T AR FREE AN S B A A R I]. AR, 2011,
30(8): 1647-1653.

KEY, I, TN, & BEEREICEEAAR RO RHER W] EAES R R, 2009, 1703):
454-458.

FRE, L, BASRE, S AR R R N TRPIBE T Bt &R RIS [T]. 1E244, 2011,
37(12): 2233-2240.

DOI: 10.12677/hjas.2026.1610175 1466 I s

4 Q\


https://doi.org/10.12677/hjas.2026.1610175

B
rrt

B A
B %5

[22]

(23]

(28]
[29]

[30]

[42]

[43]

[44]

[45]

[46]

[47]

RABTYE, DXAEYE, AL, &5 —RIENE A PR AT I AR S )], 1R A, 2025, 64(11): 102-
109+118.

B, fhEss, MEE, 5 b BEXAKRE— RS EAERK . BRI, BB AEE R[], R E L
FRAER, 2017, 25(9): 1317-1325.

FH, EEL, HLFE, % SR EHE TR R M. REMEmI]. S EREE SR, 2011,
17(5): 69-73.

B Hhs, AHRUNG, Bk, . O R Ak IR VR X R R 3 Oy R S AR o i RS R s A (0], [ R 2
2025, 46(3): 55-62.

TR, R, BUANER, 5. SRERRIEN B 00 AR KR B R R 5 —— AR P IX SR 2 1 5 80 [0].
WG R AEL2E, 2025(6): 45-51.

FRBE, AR, REEH, 25, SRR IEFN 8 B H &0 3TV bR AR K R R S eI s [J]. RS R ME R, 2018,
47(6): 59-63.

TRIEER. AR RRAEX KA A K S AR 2R s m[]. AR Rl R, 2025, 56(10): 83-88.

T, W, AR, 5. EH RS I R B Gk A B A Ok R SRS B R [J]. A B A
%, 2014, 20(5): 116-120.

WL, P, BR, S BRSIRAE— UM R R T K R R A U I T R R ).
Hp [ 3 5 AR 2021(3): 127-133.

Tk, SRR, JBERIGE, & BB AT LS R SN L], R E R, 2015, 36(5): 33-37.

Ay, BB, WEOCAS, . B HUNE it e A AR A R  E A K R R T R IR (D). T RS RO R, 2012,
41(10): 53-57.

mbE, FE, ROKTE, & RIS KRS B TR R AR R [T]. fEPIZRE, 2022, 38(3): 20-26.
Ry, WA, TRk, & AR E A RS R i R SR T]. T E A S RO FE R (R ),
2011, 19(2): 276-279.

RSCE, Mgk, g, & SRR TR E A B S SR ], R E RO RN SR, 2023, 25(4):
189-196.

FFy, PRHTHE, ER, & BRESEERRAS KR E, FIORHRACKE M. (EWaE, 2024,
40(4): 180-187.

wI, kg, A, % ARZSHBEIEN S TR B SR LSRRI, B ES SR, 2020,
31(7): 2422-2430.

TR, BEME, WO, & AR RN S R R R RO R, 2012, 41(3):
42-46.

g, SR, WO, & MR y- SR E NS NRIAR FR IS 7 BRI T]. VIR MR KA
SEIR(EASREIEIR), 2023, 51(7): 56-64.

XM, EIRL, BEHF, 2. THUEESERAEX KRG K 5 BRI H RS2, 755 K 23R (R EFHER),
2025, 47(1): 83-92.

oM, BT, T, 5 BRIRR SRR RIEHNYE TR B AMEILRCR K mT]. (EY)2EHR, 2012, 38(4):
699-706.

Fika, T, R, . G LR ARG AR 1% 2 Wi B L3RR B R [T]. YL VG AP R 5 23R,
2023, 45(4): 915-930.

ks, BB, TR, S (LBEIR R R A R R A R R R 0], R R R, 2023, 43(4):
40-47.

A, BFE, AL, 5. ThRE R IR MU b S A 0 B 7 S 0 R T SR R R i [0]. RIS 1R,
2026, 15(1): 119-132.

2255, Eia, hAE . Rk E R AR BOR R3S A T BB R[], ROl B S BEAAAR, 2017, 34(1): 15-
23,

T, WA, B, % BRBIRIEX /NP8 R R TR i IEZ 528 R[], BBl A
&, 2025, 53(1): 152-157.

Wi, THRIE, AR, & BERBIRING &S0 /KB ENEHR] AR M3 R sgma]. & E R TR 2T,
2022, 38(13): 56-63.

DOI: 10.12677/hjas.2026.1610175 1467 I s

i Q\


https://doi.org/10.12677/hjas.2026.1610175

#

(48]
[49]
[50]

[51]
[52]

[53]

X557, BT, LR, 5. SREAEAS [FITC BE T M M J08 0= f K it B R 52 [J]. A m R 0b R, 2023(12): 33-38.
B, FHF, "o, 5. KA RIS A0 IR RS A PN 5[], Ol TREZEIR, 2015, 31(7): 91-99.
BEE, Mdide, B, S AN [ e S0 i R A X AR R B SO R R R R (], R OO R R,
2024, 52(8): 142-144.

Phelgt, EIRTS. E RN DU R g0 B R At ). AN A, 2023, 11(2): 49-56.

AN, Ak, FARAE, S BRIRGEE AT 77 A b G ). A E TR SRR AR, 2017, 23(6):
1480-1493.

AR, WL, BREW, & KRB MEDR TSR B E R[] LHERE, 2026, 14(1): 19-28.

DOI: 10.12677/hjas.2026.1610175 1468 AR


https://doi.org/10.12677/hjas.2026.1610175

	控释肥调控烤烟生长发育的研究进展
	摘  要
	关键词
	Research Progress on the Regulation of Flue-Cured Tobacco Growth and Development by Controlled-Release Fertilizers
	Abstract
	Keywords
	1. 引言
	2. 不同控释肥施用量对烤烟农艺性状的影响
	3. 不同控释肥施用量对烤烟光合作用及叶绿素含量的影响
	4. 不同控释肥施用量对烤烟根系活力及干物质积累的影响
	5. 不同控释肥施用量对烤烟产量和品质的影响
	6. 控释肥施用量对肥料利用率的影响
	7. 减氮增效背景下控释肥的优化用量策略
	8. 结论
	基金项目
	参考文献

