| T T

——

rhE SR 2024 (5)

doi: 10.11838/sfsc.1673-6257.23386

JEHE B 7K A BE X 5 i A K 4R A 4K e am B Y 2 i

XK W, X SUME, TEESE, BRARGE, SRBEER, OFRE T
(VO R 2 5 YR 2B, TR 400715)

 OE. SRR SR 2 AR, SRS R, AR THARKKE, hicgx—IIR, F
2022 AEH N E AR KIS TR A AR . PRI AR S 20y 4 DUREEALHL: CK (Omg/L) . T1 (60 mg/L) . T2 (90
mg/L.) . T3 (120 mg/L) , MEMRWEE, /NI T, T2, T3 AFFW R 50 Ly JEMA MR gt
HIANIBT I | A2 A R B MR S FE AR T S AR I 0T 5 S P 2 R 87 7= L RIS E A g il T2 1 T3 A B 4507
AT T1ALBERIXI R, e 2 MR K A K S5 0 T2 5 T3 ARBRILAAIE], T3 ZbBRkkE b BVRS & T T2
AP AEROLIEM T LG T2 AR IS MR p s it C3F SRgUnt T2 A3 AE:, B2k SF4UE M T3 4b
PHRARTE R o RS T2 A3 T2 5 T3 ZRBRAN PR A AR, T2 EEFES T LEIXBME; SN ET
Wi, T2 AbFEF= | PR R, X HAMTE T2 ABE e i A P

KR RN AR JERRR; AEKE SPLBTR

JEAE R K NS TR DI RETEAMR R . AR
FE— R A IR, ERO A KRR
Y, REMSIEER N TR A EAR T
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%, BEERATE T, fedEAERREI A, M
FEAR DN . R AR R I 5 S ROAR R 5407, A
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W, RS RPN, RS T R R
P AT R . A AR AT R B
KEAEY 0 R T, AR AR b i R B
WEFEED 38 AN [ e A AR Ak BEAS B A
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1.1 e MR

TR0 H P T BV L X BT 3 VBT (108°28'—
108° 56'E, 29° 04'—29° 52' N) k47, P-4k 1280
m, AEPRE 154°C, AEYEKE 1213 mm, &
P20 N i TR 7 b= i Lo A8 e w2 S Wi
26.5 glkg. WA 213.8 mg/kg. AU 68.4 mg/kg .
RN 738.3 mg/kg, G iE 45.5 mgkg, pH 6.48,
1.2 R

BRI S A, = 87, Bt AR R
FRKNE, i g Ras R A rldeft, & & i
M= 30 g/L, N+P,0s+K,0 = 200 ¢/L.
1.3 ik
1.3.1 R

RE/NXCRH 8 2 REPLIX A HE D, 3k 4
AN R FE S MR K A B AL B, 3 kA, 3E 12
A/RNX, CK (XFHE) A 0 mg/L, T1 4 60 mg/L, T2
990 mg/L, T3 Jy 120 mg/L, %4> /N X Ff 245 60 4
M, 3 ~ 547, PR E R, 55 DR X
IER IS TR AR, BB 15750 BRAAT, 1T8R
1.15 m, PRI 0.55 m, TEREARG i /N X E T AR
Wit AR BRI IR E AL, HAAR SR B ROR J
AR B T S M A PR A T
1.3.2 Jithnrik

FERS ARG R FHFE AR N B A K TS IE, 43R 4

S

(T




rhE ISR 2024 (5)

| T T —6—

AHEFEALFE CK (0 mg/L) . T1 (60 mg/L.) . T2 (90
mg/L) . T3 (120 mg/L), BA/NXIEMTL, T2, T3
(AR EE N 50 Lo
1.3.3  fatnille

FEAFME : SR SRR AR |
BT, PRI, LA, FTTOO . R it
A | To A R A T R ELAR H

REMERME ;eI CHAR AR R A )
D5 ¥ ) (YC/T 142—2010 ) 5 4% /)N X R B 75 B A7
HIFNRSAbR R . 2B, R L AR G
F 58 DL A S S AR ZRIR, AN i 3
WHR, BATEE PR S MRS T .

2o . Ay i, RSt E e, ik
BBy (C3F) 1 kg HETEWFEE L, TR
K 3,5- KR (DNS) o3k I 5E wobE
s Y BIRE R A Y, B
MEE SR, kT EA AR, SRR
It €0 ) A o

U IRARD 2 R CHE I ) (GB 2635—
1992) 4pZbRifis 11 X Ja 434, MR E 5

MO N ASAG B, FRgeT et = & . AR L
) AR LR S LA
1.4 HdEsbr

K H] Excel 2019 F1 SPSS 25.0 % iz 5 %5 45 vE 17
PP T 25 T

2 ER5HH

2.1 AEWIE

FER IR, 0k AR A1 & 7 ik
e, HARIE SN F 1 PR, & A BB T 2022 4
5 H 12 HI Rk, T2 5 T3 b A e, (L7
d KB, T188d, CK 9 d, Bk s %42
15 5% FiAi o T2 F1 T3 AERAR St AN, T1 k=,
CK Il A B RIAIEAKAR]; T1 5 T2 ST
18, RFIEFE I, F S i A B IS B, T 7
H 11 HXP /N AHBRFT 0, ARt et Toint
BT, 2 A R AL BE A AR AR AE b CK AR AR
PR A A PRI A B ISR 10d 2
fio FTUL, AR TR AR AN 1460 T AR A%
AT, 4 BT AR i A

x1 BLEEAKRERRFHE

BAM il s BB R B ARSI et N P e T e N L ey e

AR (H-H) (d) (%) (H-H) (H-H) (H-H) (H-H) (H-H) (H-H) (A-H) (d)
CK 05-12 9 80.0 06-05 06-22 07-01 07-11 07-23 08-17 09-03 111
T1 05-12 8 84.2 06-04 06-22 06-30 07-11 07-23 08-16 09-02 110
T2 05-12 7 85.1 06-03 06-22 06-30 07-11 07-22 08-15 09-02 110
T3 05-12 7 85.0 06-03 06-22 07-01 07-11 07-22 08-15 09-02 110

2.2 WAL MR

ARG 4 AL H R B R SRR AR i
Fi. MBS AR E 2, AR
k2 froR, TERRE T, T3 RMAm, M 1032
em, o CK & 12.8 emo 725 B K P35 [l 7 1,
T2 5 T3XAMMF, T1H CK 2 5 A K, T1, T2,
T3 ¥ CKo £ LFK, 6. mBrm, 25
T3 HA—Z, T1 BHH-KILT CK; it
i, WA, TS T2 K EH—3, T2 M5
K, CKM-9im T T1; £ P, 58, MR,
T3 MKk, CKMK & T T, H CK M58 R
o AR EFNIEAAHE, 2950 17 A
23 PR

ISR A AL R T [ AR AE O, AR A
SPRIRANER 3 PR, EMIE SR, 03

RIN AR MERDE ; fEr6@J5H, CK ATL
MR Gk, T2 RT3 RN “WRERT ; AE
F kA L, T2 /T3 “H”, CKFITL A “H”;
AL PRI H (RS RE AT, HSAERIE R 3 2 75
A ARER Y, T2 T3 7E H ] AR KA, CK 7E
FH ] A KR 2R T T1 AERS ARG AT 30 d (A K
B, TEMARITRT 50 d iR KA 4
2.4 B M-S i
FH2e 4 1, AN[EIAb S S AR ) A L B T
AN A IR T A GAEE | 8 e M ) 22 1)
AR, GrnIRIA “BE” W 7R = (C3F)
GG, ASAAERERE G sy 27, T
T CK, By hhas; 7E bAs = (B2F) Sgumnth,
T2, T3AbHEREE “i8”, BT CK 5 TIANE, T1 5 T2
QI AR 5 B A, AR <27,
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®2 BABREMER

s Mies EN @Rl IR R B R AR EAEURS
(em) (em) (em) (em) (em) (em®) (em)
CK 90.4Bb 8.4Aa 6.02Bb 60.0ABab 15Bb 575.11Bb 70.0Aa
T1 95.2ABab 8.7Aa 6.12ABab 59.0Bb 16Bb 601.50ABab 72.0Aa
T2 97.2ABab 8.9Aa 6.21Aa 65.4Aa 18Bb 750.36Aa 72.1Aa
T3 103.2Aa 8.9Aa 6.33Aa 65.8Aa 18Bb 751.76Aa 74.4Aa
e S i SR RS R AR TR HROHHL
(em) (em?) (em) (em) (em?) (H)
CK 23.2Aa 1031.82Aa 66.6Aa 28.6Aa 1208.57Aa 17.2Aa
T1 22.8Aa 1042.73Aa 64.6Aa 28.2Aa 1167.73Aa 17.2Aa
T2 25.8Aa 1180.28Aa 69.6Aa 28.0Aa 1236.26Aa 17.2Aa
T3 25.0Aa 1182.20Aa 72.6Aa 28.2Aa 1299.20Aa 17.5Aa

T AREVNEGFHRERIR 0.05 K ERRENE, ARKG PR 0.01 K- B REE. TR,

R3 EMFHER

, , . ‘ e RS2

Jis: | HE i WA EBRELAN R RV AT PATE—

CK B KR 4 th W SN h th

T1 55 KA 4 th W SN gy h

T2 53 KHERIE sk Hl W SN gy g

T3 % KM RIE sk Hl 5 Sy gy g

®4 BEEETINRE

g 4b W Bt 6 Wy I 44 By

C3F CK A T B i3 Kl TV rh&E
T1 FE T G % BitA L
) e Hst G % BHifh ES
T3 e 1 g % Bk g

B2F CK e s e £ s E
TI e s e £ itk T
™ i s i # i T
T3 e s G # i ES

2.5 et L, TR ZE; Bt 12 #RMELF, CKY

AT B MRS TS TIRE. R, T2 BT R T ROR,
i, FHEAXTIEINGR 5 o, RERHR T2 BT AT AL
HEA R LR P T3 F R B

RS BAEEMFELL

. i gt g
e M (g) BT (%) FhEL I (g) MR (%) Tl P (g) MR (%) TFHEL
CK 6.1Aa 12.34Aa 0.12Aa 11.44Aa 20.72Aa 0.21Aa 10.86Aa 17.23Aa 0.17Aa
T1 6.8Aa 13.77Aa 0.14Aa 11.04Aa 20.42Aa 0.20Aa 10.69Aa 17.43Aa 0.17Aa
T2 7.3Aa 14.46Aa 0.15Aa 11.40Aa 23.59Aa 0.24Aa 11.25Aa 17.91Aa 0.18Aa
T3 6.0Aa 13.05Aa 0.13Aa 11.92Aa 20.25Aa 0.20Aa 11.09Aa 17.55Aa 0.18Aa
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2.6 fL2ESSY

M6 Al A, 7 As = (C3F) SF gt
b B GR S BE AR F 2.9%, e R T2, A
338%, T3RZ, T1H&fik; Frf b3 v i A
FEBLET 1.5% ~ 2.5% BEELE N, BASE
B T2, SN 2.12%, BT, S8R
1.90%, FAbFRAPES A T2, T3 T CK, 4%
b PR EE A SR A R o T, o RO
TN 32.8%, RJFMES RN 23.43% ., FA AL TIE
HIEEN, el CK, R T2 F T3, AR L3
w8, A T, Bl T2, BEELEE T 4~ 10
HIIE BIL R, BN TL, (&R T2, A skt ¥

EHVEEN, EEh T3, &I T2,

FELAE = (B2F) S50, CK ARmE S & 5
i, HAth 3 MAEFEE T 3%; A AbEE Rt S A
T T 1.6%~2.8% WS EVLEN, T3 & mf;
AP HA T2 #1351 CKs i J5p s
B G BN 16%~21%, T2 8¢ &, H23.17%, T1 &
R, 4 19.83%; CK 5 T1 B & &AL, 25
T3 FAAH], 7E 30% Zidi. ARk LA T Eyu
W, T1, T2, T3 MF, ¥4 0.66. Wb LYET 8,
T T2, Jdh T3, BEALLY ST 4 ~ 10 A9iE
HAGH, e CK, & T3, #E LAk Tik
HEN, &R T2, &AL T3,

(T

®o6 EHRUFERS

aggy jbp i A o AR A R ABLL BRI BERE EAL
(%) (%) (%) (%) (%) (%)
C3F CK 3.00Bb 2.04Bb 2.78Cc 21.07Bb 0.05Aa 28.50Cc 0.68Aa 13.97Bb 9.50Bb 55.60Bb
T1 2.93Bb 1.90Bb 2.50Dd 23.43Aa 0.05Aa 32.80Aa 0.65Aa 17.23Aa 11.20Aa 50.00Cc
T2 3.38Aa 2.12Aa 2.82Bb 20.07Cc 0.06Aa 28.33Dd 0.63Aa 13.36Bb 8.39Cc 47.06Dd
T3 3.30Aa 2.08ABab  2.87Aa 21.07Bb 0.05Aa 28.87Bbh 0.63Aa 13.88Bh 8.75Cc 57.47Aa
B2F CK 2.84Dd 1.82Dd 2.68Bb 20.03Cc 0.05Bb 28.03Dd 0.64Bb 15.40Cc 9.86Bb 53.60Aa
T1 3.10Bb 2.04Bb 2.61Cc 19.83Cc 0.05Bb 29.50Ce 0.66Aa 14.46Bbh 9.51Cc 52.20Aa
T2 3.03Cc 2.01Cc 2.71Aa 23.17Aa 0.05Bb 30.53Bb 0.66Aa 15.18Bb 10.08Aa 54.20Aa
T3 3.32Aa 2.19Aa 2.66ABab 22.00Bb 0.08Aa 30.93Aa 0.66Aa 14.12Aa 9.32Cc 33.25Bb
2.7 VEWR R vt eIl

X% J MR RS = (C3F ) SR R i i
PIPEM S BT vl A, CK & i S i iy, 154
ik 63, HIKETL, T3, T2 f25; T1 W flf,
900 6.38; CK 5 T1 ZAMEAMIF], HAbWIA~Ab 2
ZERAK; CK BRI, 5504 5.95; CK 5 T1 24
KEERD, 154 6.0; CK 5 T2 fill 38t 5 K T2
M T3 K EOEE, 15555 7.05 4 MEERRSH LK

X JE AR A . (B2F ) S50 0 B
FIPEAN A3 FT AT AT, T2 Kb &S S B SR
18445510 6.0, 6.2; T1 5 T2 MHM-Vk BE15434H R ,
h 6.38; T3 R ANFE fecdf, 1445 6.05; T2 5 T3 Ak
ey, 1941 5.63; A ARG EAHE; CK 5 T1
RGP SS; #hk. BABEME. IR 3 Fhgdn R L
AHIA

®7 EEEM C3F BRERENITEMN

A Ak R AR A L FHE AR R IR ke hert e
C3F CK 5.88 575 6.13 6.13 5.95 6.00 6.00 h 7.00 6.50
Tl 6.25 6.18 6.38 6.13 5.88 6.00 5.95 i 7.00 6.50
T2 6.30 6.30 5.93 6.08 5.75 5.63 6.00 h 7.00 7.00
T3 6.13 6.05 6.00 6.00 5.83 5.83 5.75 T 7.00 7.00
B2F CK 5.70 5.88 6.13 5.88 543 5.50 5.63 T 6.50 6.50
Tl 5.83 5.95 6.38 6.00 5.50 5.55 5.63 oK 6.50 6.50
T2 6.00 6.20 6.38 5.93 5.63 5.50 5.88 ok 6.50 6.50
T3 5.95 5.95 6.33 6.05 5.63 5.50 5.93 ok 6.50 6.50

2.8 ZUreE
M 8 nl I, AE 4 ib 3 e oRg e A Y 2 g%

X TR VR X R =
T3 Fl CK 19 I 55 1 Eb 1w AIK,

F64.71%, T1.
7 9 h 62.35% .
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61.77% 1 58.82%; fii CK A9 H 55 4K Lo 491 e iy, >
24.11%, AH I 1 55 00 oA S5 K T2 19 55 00 L i)
BAK, S 12.94%, CK BT 50 EL il 7E 6 A S AP ep
e FEXM el LR, T2 MM Ee, A

27.69 7C kg, T1. T3 Al CK B&AIK, 43510 27.19, 27.14
F126.49 IC /kg. FE77 5 M= {E )7 M, T2 R,
43 9] A 232039 ke/hm® 1 64251.59 J€ /hm’,  fi CK [
FIEZ, HP9IR 2169.57 ke/hm’ Fl 57471.91 IC /hm,

&8 HEREMEZFIEIK

e P Pt A L AR H A1) T AENA E A1)
(JC /hm®) (kg/hm®) (JC /kg) (%) (%) (%)
CK 57471.91Dd 2169.57Cc 26.49Cc 58.82Cc 24.11Aa 17.65Aa
T1 60584.49Cc 2228.19Bb 27.19Bb 62.35Bb 22.94Aa 14.71Bb
T2 64251.59Aa 2320.39Aa 27.69Aa 64.71Aa 22.35Aa 12.94Cc
T3 60778.13Bb 2239.43Bb 27.14ABab 61.77Bb 23.53Aa 15.29Bb
3 Wi AR BEFDGRE R (A AL R iR 5g ), WorZ

3.0 AR

KRR R RN E NI A SR A KB —
A, BRI AR LT, &R e SR
M , Bk IR i Y, FR s
N 25 08 ) 375 %8 B FRC S AR i B L AT
DR, RIS, FP AR IEE BT 2 5 0 1
B, BRI, N &S EBURR A GE T 2l
2, FERCG A7 R, DR R R Wi A AR 7
A RKHAETH, e su:.
3.2 JEHERR A HIRCR

JEE LR P it P G R T 1 A A B B AR, A
A5 T RS PR I, B T R A
R A PO, XK B A K A A AT —
FEMPEIEER, MMkt kB EAF, R
PEA B, E T2 R R, B RS R
REAREAM =, R ARNREAEY. 7687
JERRRVER T, AR R AESAS B4R T, JH AR
R USCK o3 FUE SR B RE T s, DT AE AR . BE
KA. 4, RERRIAR ZHERTE AR
HA FTEETE, MR R, WA Z, RS
IAHERRTHE IR, XF C3F . B2F PR Z5E20 M i 1
A2 B RV I T PPIAS T, 2R AR R A B A
ARG BE O AE A, BE TR IS
WAL T T, B BRI, B 2RI
R | 4 2 B i ey T AR R S AR, B
SN T R R A i LR A AR R
PRy as, o B R R AR T e R Y ST R L M
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ORI R ERE TR I R e A Gt DO 22 TN
EIE J T, R R A B A ARk 7 e B (2
T N = N B3 G NG R0 (s D AR o= 3
Wb
33 GHABRPSAARRIBOR T

FERTAIFE A, A AR (0 T T 2 A
O R R, 5 AT RO S
A—F, 2014—2015 4, HHI4E 2 EMEE
X A e K326 AT A AR ) % S Bk 9 3 0
AN, 45 SRFWT, AR AR R B P ROR A T e
SEE FR L A AR A P X e R A B e
Fe M 2R AR W AR, I TR T 4 4
B IN , EAEC H E FR AR K, R A
K RS 2 IERRSE T R I, M AR AR A X
Ve AT — B EVE T, (E A1 5 45 J7 THT %
ETEHI 25 5, i B RS A % B
K5, AREVLI A e A g4 1 g
H 08 R GO it i A= AR S Fe W, BRI S 1
P R0 o B O T R B A b B
Bly, 522 DRI AR MR 300 e 3 e e T A AR A 0% %
IR, AL RAR, W0, AR
X A AR R BT I A AR 22 S, ANIRI B
R AL DX S % 02 S, SRR AR R R R 4
TEHI,
34 NSRS

S X ES YT AR DK R RS B, B R R K A
J5 AT S LS B I A, R R 1 A K
0, FERANET WA IR R R LT

S
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e, ARUCR A B I IR I ORI T A% BRI 4 BT %
LARPRAERS SE B, FEMAM AP TR , EE 7
(H EAA —EMSETh, R TR, 15
ZH 87 R B N R RO IR A ROR T, AR
RRFFVTER VU DR HE) BLHIZEE 725k (5 H AT
TERSTIAE DR AR A T, ST 7E BB VLA
DAY AN ) s DXt P, [ Al RS AR 30 it Pt DX )
TIRE TR TS R IURPERETT D0, M s
AR DX RS g o LAV T2 00 AR it 1 1)
AL, R 2D B VAR DX A T i) AR R M 267
BTG R A J

4 Hig

T2 1 T3 A0 B Y 4 J7 08 00 T T1 &R AT CK,
TEAR AR B ] A=A A7 T T2 5 T3 AbFEEASAH
[F], T3 b3k K AR & T T2 b3 43R4
T 6 LG T2 Ab PRE LT 5 95 s A AU BT i B AR
FHTRL; 08 I A A 2 o3, C3F A G i T2
b PR AR, B2F SRR T3 Ab B AR S A & A
= T T2 AbHL; T2 5 T3 &b B 0 3F 0 T AH 25 A8
K, T2 WPRFSE R AFTEMZE; SN E T,
T2 WP 5, PR EAE

DL EAYHT AL, T3 5 T2 AbFR7E A= K Y A4 K
PP, T3 AR AR S EE R RO, H T2 4k
PRI 9% Je AR Al 27 B B PP B i B, AT O
LT 2, JEIE L TAEY, T2 B
SCHME, P, T2 AbBRJEIE S VO X A fe e
WRPEAbH
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Effects of humic acid water soluble fertilizer on growth and quality of flue cured tobacco at high altitude
GUAN Feng, LIU Yi-mei, WANG An-bin, XU Meng-jie, ZHANG He-cui, ZHU Li-quan* ( Southwest University College

of Agronomy and Biotechnology, Chongqing 400715 )

Abstract: Qianjiang tobacco area is a high-altitude rainy tobacco area with low temperature before and after transplanting,

S
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which is not conducive to the growth and development of tobacco seedlings. To improve this situation, a rooting agent
containing humic acid water-soluble fertilizer was applied in a concentration gradient in 2022. Afier transplanting the tobacco
seedlings, it was divided into four concentration treatments, namely: CK (0 mg/L), T1 (60 mg/L), T2 (90 mg/L ),
T3 (120 mg/L) . Each plot was irrigated and sprayed with 50 L solution according to the concentration of T1, T2 and T3
treatments. The effects of humic acid on the yield and quality of flue-cured tobacco variety of Yunyan 87 were investigated
from agronomic traits, appearance quality, chemical composition and economic traits of flue-cured tobacco leaves. T2 and
T3 treatments were better than T1 treatment and CK in all aspects, while the agronomic traits and field growth potential of
T2 and T3 treatments were basically the same, the plant height and leaf area of T3 treatment was slightly higher than those
of T2 treatment; the dry fresh ratio of all parts of the tobacco of T2 treatment was better. In the chemical composition of flue-
cured tobacco leaves, the C3F grade of tobacco leaves of T2 treatment was the best, and the nicotine and nitrogen contents
of T3 treatment in B2F grade tobacco leaves were slightly higher than those of T2 treatment. The tobacco evaluation of smoking
quality of T2 and T3 treatments was not much different, the aroma and aroma amount of T2 treatment were slightly more;
In terms of economic value, the yield and output value of T2 treatment were the best. After comparative analysis, it was
concluded that T2 treatment was the best concentration treatment.

Key words: flue-cured tobacco; rooting agent; humic acid; growth potential ; appearance quality
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