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Effect of diethyl aminoethyl hexanoate combined application
with calcium chloride on the flue-cured tobacco seedling

SHI Meijun®, LIU Yiyun?, ZHOU Can®, ZHANG Yiyang!, WANG Yanni*, LI Digin*"

(1.College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Guizhou Zhongyan
Industry Co. Ltd, Guiyang, Guizhou 550003, China; 3.Yunnan Tobacco Company Jianchuan County Company of Dali
Prefecture, Jianchuan, Yunnan 671300, China; 4.Lijiang Tobacco Company of Yunnan Province, Lijiang, Yunnan
674800, China)

Abstract: Based on Yunyan87 testing material, we examined the influence of 15.0, 10.0, 5.0 pg/L concentrations of 8%
diethyl aminoethyl hexanoate(DA-6) either singularly applied or applied in combination with calcium chloride on
germination and seedling quality of flue-cured tobacco seeds. The results highlighted that: compared to the control
treated with water, the emergence rate at 7th and 14th day after sowing were increased by 4.50%-10.40% and
2.74%-8.33% respectively, the seedling rate were increased by 3.19%-8.81% in the combined treatment, and in seedling
period, seedling height, stem basal width, maximum leaf area were improved in the combined treatment by
5.99%-17.66%, 1.29%-5.47% and 21.1%-73.6% respectively; dry matter accumulation of root, stem, leaf, full stand of
seeding and root-to-leaf ratio with combined treatment showed a progressive increase by 25.0%-55.0%, 16.7%-33.3%,
14.1%-33.8%, 16.5%-36.9% and 9.1%-17.0%, respectively, the content of leaf chlorophyll(chlorophyll a + chlorophyll
b) with combined treatment was augmented by 26.0%-64.9%; the activity of nitrate reductase with combined treatment
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elevated by 52.1%-95.9%; catalase(CAT)activity, peroxidase(POD) activity, superoxide dismutase(SOD) enzyme
activity and malondialdehyde (MDA) content with combined treatment were decreased by 41.5%-59.3%, 27.9%-62.9%,
30.3%-81.1% and 34.0%-63.7%, respectively. In conclusion, Yunyan87 seeds treated with 10.0 pg/L DA-6 in
combination with 10.0 mmol/L calcium chloride showed the best effect.

Keywords: flue-cured tobacco; grow seedlings; diethyl aminoethyl hexanoate(DA-6); caleium chloride(CaCly);

combined application
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AR, BARESEYNSRE . B, ZR
o, R ROREER, B AL . fiSER
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JIE 4y AR SR 0 S5 A A R R i i H FE RE ) A5 A A
ifg, TRV ATRER KGR AgER . g
TR0 SRR, HEEWKE DA-6
SEPRIRELRNF, BE ARSI S . B oAt
Koo feRIMSE . MR MR AR RN T
Yiliat . MR SR SRR B, R RRIA
JE GG PR, HEEE 4 T O A TS s P e 5 T A
WHAKEE, SEMHERRET . e e
i MAHIRIC R F(NR)TEPE, B#fIk SOD. POD #I
CAT & 1:H1 MDA & #11,

Bl R A P p A AT
DA-6 FIEALAS Al & EM A+ 2 e S f i AR
KB WIS, BT 3 B X % HH T B BT R
N, DS B s a e it 2%

1 #MRISREZE
1.1 ##

=M 87 AUATF i A R A AL 8%
kg PR T s ST A b2t
1.2 Rt

Z: JESCHR[L, 8]0 177k, M4l 2021 AF A Tl A5 a3
iR, T 2022 SRR TE AR b Bk T

BEE 6 MEFR. T1(15.0 pg/L DA-6+10.0 mmol/L
CaCly); T2(15.0 pg/L DA-6); T3(10.0 pg/L DA-6+
10.0 mmol/L CaCly); T4(10.0 pg/L DA-6); T5(5.0
ug/L DA-6+10.0 mmol/L CaCl,) . T6(5.0 pg/L DA-6).
PLEZK MR BR(CK). F 2022 4F 12 J1 27 HiRZ=E KMl
NHREFD, BERE . BRI T 5 em TR &AL B
WP, B ER 3 R (BRI FRE 3
B HEE, A RS T KAH hak s

BE 2R
1.3 MEmHE

Y ITFRERNG 7 d A1 14 d SR 2023 4
3 A EERS 2 60d, 8 1 1.0), HANEA R
10 MRA KA SRS, M . 25 h A
B BRI AR ZR ) B AR,
FEIRE PR 25 BT, AR R TR S L 105 °C
T2 15 min, 80 °CIHEIAMETIFFRE, T1HHy 1
SR EB T L AT AR . AR A
FREC 0.10 g ffHEIZaA 1.00 g fifnt, Z:REA5A 410
BTk, DR R G T it b4 R & L & SOD
POD. NR, CAT i&itEF1 MDA &,

1.4 HIBELIBSSHh

iz FHSPSS 25. 08 (4 1E4 TR 28 2243047, 1
Duncan T2 H LK.

2 BR5HH
2.1 FREFFRECHES WIS IEE LB RS REEN
SN

M 1A, #6557 d J5, DA-6 Hjitif15 CaCl,
Lt P £ A T O, gt P i it S b S b 3
T1. T3RWHEREEST CK, T1, T3 HH AR
CK 4545 9.11%F1 10.40%, T3 i M3k ;
HEFIE 14 d, DA-6 Ui CaCla ML i 1 %14

R BREHE. SIS AR R MR R

Table 1 Emergence rate and seedling rate with different treatments %

I —
BR —gmETd WARwd | EE
T1 94.6ab 96.3ab 96.2ab
T2 91.7abc 94.3bc 94.6bc
T3 95.8a 98.8a 98.8a
T4 93.5ab 95.6b 95.7b
T5 90.6bcd 93.7bcd 93.7bc
T6 88.9cd 92.1cd 92.2cd
CK 86.7d 91.2d 90.8d

[RIBAN ) 5 BEFR Ab FRA) (¥ 22 53 A e 24 7 X (P<0.05) .
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T CK 1y, HorpEl s AL P T1 0 T3 (19 H %48 CK
)15 5.59%711 8.33%, PFCifiAbHEH T3 il R o
DA-6 Hjifii 15 CaCly fititi it i %245 F CK 1Y,
BeitiAb B R T3 A4 R R o

2.2 PREEFERECHE SIS A E IR B R Z IR

A%
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T

M 2 A[HI, DA-6 Hijififils CaCl, Brjfikb

FR AR T e

W CK B, R gy Ak PR 1 e 45
*2 RREEESSERAENREIEENREER

CK #55 5.99%~17.66%, T3 MKk, B
T HAEE, T3 AYER MR A58 K T A
K, WHTEAR G TR A

Behti b3 ZE LT . RS CK &
1.29%~5.47%F 21.1%~73.6%. Fjiti DA-6 Iif, L) 10
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Table 2 Tobacco seedling agronomic characteristics in the seedling stage treated with DA-6 and calcium chloride

Lb T Hirm/em ZHETE/mm TR /em WM FElem  HoRM A /om? LR
T1 7.54b 3.28 8.16ab 5.85b 30.29b 8.2
T2 7.28cd 3.21 7.84c 5.01c 24.92d 8.1
T3 7.86a 3.28 8.25a 6.15a 32.20a 8.2
T4 7.38bc 3.26 7.98bc 5.65b 28.61c 8.2
T5 7.08de 3.15 7.45d 4.75d 22.46e 8.1
T6 6.93e 3.13 7.23de 4.32e 19.83f 8.0
CK 6.68f 3.11 7.11e 4.11f 18.55f 7.9

[FIFIA R T RERR AL BB Y 22 AT B2 5 X (P<0.05).

2.3 RREERS S ISECHEYTEE RENF M
M 3 ATH, MEEERRS CaCly Pt it g B 3 A
AR R T 2 X IR AY, T3 AR AR T i
ok 2R RS T CK, T1 B2 TR oK
T3 M FRiER R, HEEmTHAL; T3 8
SRR, TRERERRER, Bk
ML ZEL M el T E A ARE R CK R
25.0%~55.0% . 16.7%~33.3% . 14.1%~33.8% ., 16.5%~
36.9%. 9.1%~17.0%, XULZEREH], Hijfli DA-6
DL 10 pg/L AbACR B A7 ; DA-6 5 L Es Bl
AP AR . 25, MR AR G, DIARRE 10
ug/L DA-6+ 10 mmol/L Ak 85 AR R Fefd:
%3 REBEEER LTI HORL IR T R B RARELL

Table 3 Dry weight and root to shoot ratio of tobacco seedlings

treated with DA-6 and calcium chloride

TRy
i R 52 H
R = it S

T1  0.29ab 0.16 0.90b 1.35ab 0.274ab
T2 0.27bc 0.14 0.86b 1.27bc 0.270b
T3 0.31a 0.15 0.95a 1l41la 0.282a
T4 0.28b 0.15 0.88b 1.31ab 0.272ab
T5  0.25c 0.14 0.81c 1.20c 0.263bc
T6  0.22d 0.13 0.74d 1.09d 0.253c
CK 0.20d 0.12 0.71d 1.03d 0.241d

[ISIAN ) TR AR B 19 22 5 AT GE 27 5 X (P<0.05)

2.4 FREEES S SSECHEXTE EIR RIS RS
M 4 TR, T3 AT AR AR AR R R I
K, BEHT CK; %Rz, WAKHKEK,
BERT CK, R IA BEMER . i
ESEPIISI=
#* 4 REIESSISEELCIEMNKERESRNIRR
BKE. BIRE. REFHERER
Table 4 Total root length, total roots numbers, root activity

and volume of seedlings in seedling stage treated with

DA-6 and calcium chloride

B AR K/em RS RE R RN

(nggth™)
T1 364.3ab 1125.7b 0.69¢c 307.9b
T2 317.8¢ 943.5¢cd 0.59b 265.3d
T3 378.9a 1276.4a 0.74a 334.7a
T4 337.5bc 987.6¢ 0.62¢c 287.5¢
T5 287.6d 886.9de 0.54d 243.5e
T6 265.4de 812.2e 0.49 227.3f
CK 243.5e 723.4f 0.42f 208.4g

[RIBAN ) 5 BEFR Ah TRA] (¥ 22 53 A e T2 7 X (P<0.05) .

ZERFRW], H DA-6 B, DL 10 pg/L b3R5k
AT DA-6 5 G L AS i i 45 = B AR AR R
AR BB AR R AR RT6 77, DL 10 pg/L
DA-6 1 10 mmol/L EAbES AT it AR fefd:
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25 EREESSUSERENEEHRFHEESE
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W5 AT, T3 RMEINT Ak a, I b
S, S G TR R SR PO AL B -
RamafeEaT CKM, BiEibBrn4t% a
#* 5 FREEESSWISEEIER R EERE S R AR
HERSE
Table 5 Pigment content of the maximum leaves of seedlings in

seedling stage treated with DA-6 and calcium chloride

mg/g

A MEEa M4E b MR atli 4k b
T1 0.98a 0.13b 1.11b

T2 0.94ab 0.12bc 1.06b

T3 1.07a 0.20a 1.27a

T4 0.91ab 0.12bc 1.03b

T5 0.85b 0.12bc 0.97hc

T6 0.75¢ 0.11c 0.86c

CK 0.68d 0.09d 0.77d

[5G FREFRR AL BB A5 G i1 7 L (P<0.05).

+IH4E 2 b 3¢ CK #i57 26.0%~64.9%.

DA-6 5SS HL i ] fie 2F B i HA A i i
Z RIS, L 10 pg/L DA-6+10 mmol/L 44k45
Ve SSIE

2.6 BREFESECHES LGS EENT HEEE M R MDA

RENFM

TR 6 AT, Bt et iR ak g Sl A S i A B
) 8 I L DAL TR A NR BESTE 55T CK
(), FoiEAbFRAY NR JEPE$E S 52.1%~95.9%, LA T3
fderr, 1 T3 () POD J&4E. CAT i&E. SOD i
PEIAIG, MDA sk, Fliikbiny CAT. POD,
SOD &tk M MDA ik 41.5%~59.3%.
27.9%~62.9% . 30.3%~81.1%. 34.0%~63.7%, i
Fic it ot 5 v A AR B I R TG 44 S MDA e S
YER, DIALEE 10 pg/L DA—6+ 10 mmol/L S k451
it SR fe o

*6 BREEEE. SCISECRELIBRRE RAM A EEMIEMELIK MDA 28

Table 6 Activities of the main enzymes and MDA content in maximum leaves of seedlings treated with DA-6 and calcium chloride

qbam T e BT L/ I LSBT L FUR R 27/[[s3 AT k=X (/| a3 [l g ]
Ug? (Ug?h (Ug?h (Ugh (umol-g)
T1 1.31ab 17.17d 10.57d 15.17cd 14.83d
T2 1.14bc 20.21cd 15.51bcd 23.12c 18.12cd
T3 1.43a 15.53d 9.33d 10.14d 12.96d
T4 1.27abc 18.94cd 11.35¢cd 17.86¢d 16.94cd
T5 1.11bc 22.33bc 18.15abc 37.45b 23.56bc
T6 1.06c 25.53b 21.51ab 42.56h 29.47ab
CK 0.73d 38.15a 25.17a 53.74a 35.68a

RS IFI 3 R AL B 2 FAT 5612 5L (P<0.08).
3 HL5ie

HIABFSE & B, i 0.1~20.0 mg/L DA-6 Ab3i
KRR T2 10 mg/L DA-6 0 k71131, 6
o/L DA-6 I#FAE) 35 d WEitint /14, DA-6 Wit
6 ~ 7 J it iIRREG A ), A A T S AT
ZORAER, A TYRB S nAEMRER ]
YRR S, B PERTEYE, BeRbTisirE;
[, Sl AR R AR SR R TGRSR,
XFFRAT I, FaE e B e 3R & i e NR A PE
WA A SHE, RIFHEREE . AR
SERFW], (] DA-6 AbFRIEEIERN T, AR TR
IR L ZER I, A RATE, e TY
AR R ARG b, IXERUR G [ R A Y
fis NR EgEVER SR, 2 T EO RS RS

B[R, PR EBRE MR, Bl T ARG
SRR K R T P E RN R S, JETT 4 =
MR R R, IR A KR T . AR
S5, Hifi DA-6 55 CaClo ficsiti, mI4&siks
FHFPF B R S TR, BOERL 10 pg/L DA-6+10
mmoL/L 4 Ab85 A RUR A

M5t CaCly FJ LAs/ 48 F fH BERBRR, dkkfe
HXPE A G A E0H, B s AR
i, eI A PTERS, R bha NS R
(CaM) 5 HT -5 ZOAE AR 4 v FAE Bk 25 TR AL 9 1 5%
i PUAKEEEYE | PR S I AT, AT
FEERFW, HF DA-6 FiEHEKET, Bda
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