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Abstract: In order to explore the effects of plant exogenous regulators on the growth, yield, quality, and disease of Zhusha
tobacco(Nicotiana tabacum 1..), preliminarily clarify the potential application of these regulators in improving the quality and
efficiency of Zhusha tobacco, in this study, Zhushayan 1 was used as the experimental material, and four treatments were set up:
local conventional control(A1), Duolilai(A2), arginine-boron—zinc complex(A3), and choline chloride(A4). The growth period,
agronomic traits, disease incidence, photosynthetic characteristics, economic traits, appearance quality of raw tobacco, and
chemical composition of flue-cured tobacco leaves were compared and analyzed. The results showed that compared to the local
conventional treatment(A1), the growth periods of tobacco plants were prolonged after the application of the three exogenous
regulators. The plant height, stem girth, number of effective leaves, and maximum leaf area increased significantly by 2.21 %~
6.56% , 12.96%-19.79%, 3.13%-7.85%, and 2.21%-6.56% , respectively. The morbidity and severity of the main diseases
affecting tobacco plants were significantly reduced. The morbidity of mosaic disease, climatic spot disease, black shink disease,
and plaque virus diseasedecreased by 23.21%-36.71% , 15.03%-21.29%, 17.3%-27.48%, and 4.74%-28.86% , respectively.
The photosynthetic characteristics of the leaves were significantly enhanced , with the net photosynthetic rate increasing by 2.46 %~
7.85% . The yield, average price, output value, and proportion of middle and superior tobacco leaves increased significantly by
1.81%-3.35%, 1.12%-8.69%, 2.98%-12.28% , and 0.18%-1.88%, respectively. The chemical composition content,
coordination, and sensory quality were significantly improved as well. In summary, the application of Duolilai, arginine-boron-

zinc complex, and choline chloride could effectively promote the growth and development of Zhusha tobacco, reduce the incidence
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of diseases, and significantly improve the quality of tobacco leaves. Among these treatments, Duolilai had the best effect.
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Tab.1 Basic soil physical and chemical properties

EER S HHLFE/(g/kg) 58/ (mg/kg) B/ (mg/kg) Bl fif %20/ (mg/kg)
Index Organic matter Available phosphorus Available potassium Alkaline hydrolysis nitrogen
it Content 38.55 36.62 224.25 131.99
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Tab.2 Experimental treatment level
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Tab.3 Effects of different exogenous regulators on the growth period of Zhusha tobacco H-H

HEF Growth period

b3

Treatment AW L AE T RO et i 30 o it i 230
Squaring period Central flower opening period Foot leafl mature period Top leaf mature period
A1(CK) 07-09 07-15 07-18 09-07
A2 07-12 07-18 07-21 09-09
A3 07-11 07-17 07-21 09-08
Ad 07-12 07-18 07-21 09-09
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Different lowercase letters indicated significant differences between different treatments(P<Z0.05). The same as below
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Fig.1 Effects of different exogenous regulators on main agronomic traits of Zhusha tobacco

23 ARMRBATHWRENEBDRAEERELERE
R EA

H 1 2RISR A AT, A6 i R R 5 1, AL AL
MR R AR, A B E S T A2 A3 HE
(P<<0.05) , AH&E T A1 LB, A2 A3 &b B Y & 55 %
I MIFEAR T 36.71% .23.21% , H. A2 4b B A4 95 1% 15
B0 AR (P<C0.05) 5 AU 1 38 13 95 & 58 J7 T
A1 4b B B (P<<0.05) , A2 A3, A4 kb 2 [i]
T EES BT AL, A2 A3 A4LLFT K
R BIEAR T 21.29% .16.72% .15.03% , K 1 16
BT, A3 A4 FREEAR T AL FE {H AT A3 A4

b BRI K 25 S, I B S T A2 LB (P<
0.05) ; AR & ) m , A1 Ab ¥ g 3 = T HoAth
Ab 3 (P<<0.05) , A2 4b BEWEAK T A3 4L B, H 244k
Wz R TG 3 25 S MR T AL A2 A3 Ad4b
B 52 955 Ry BIREAR T 27.48% .25.67% . 17.34 %,
% 4R B T, A2 KL BRI IR T A3 AL B {H 24> b B
[i] TG W 35 2 5 5 DK R B R R T I, AL AL B i
F e (P<<0.05) , A2, A3 A4 4b B 2 8] TG W 35 2%
SOMET AL EE A2 A3 A4 KB K 6 R
AR T 19.94% . 18.59% . 20.54 % , %% 15 16 %5 v 1
A1Ab PR 5 25 B 5 (P<<0.05) , A2 WG A% T Ad kb 7 {H
.73.



W 7G4k B2 2024 4R 55 52 4545 6 1

2/ Ab BR) JC B2 2 S
21
OA1 (CK) [OA2 A3 EA4
18- a a
T :
i T

15 b L, b b
L g 12F c _:[_
£z £
K2 o

a
6 b b b
a
c ¢ b
3 -
I I I
FE SARMEBE S R B Jiee sl
Mosaic disease Climate spot disease Black shin disease Plaque virus disease
WE
Disease

B2 ARMERATHRMEDEEERELFENINT

Fig.2 Effects of different exogenous regulators on the incidence of main diseases of Zhusha tobacco
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Tab.4 Effects of different exogenous regulators on the disease index of main diseases of Zhusha tobacco %

#FE Disease

b 3

T reatment tent i G B A L i WK B s 25
Mosaic disease Climate spot disease Black shin disease Plaque virus disease
A1(CK) 2.4240.14a 2.08£0.07a 0.71£0.02a 0.86£0.04a
A2 1.37+£0.21c 1.3840.09b 0.53+0.04b 0.74£0.07¢c
A3 2.27+0.10ab 2.10£0.16a 0.55£0.03b 0.83£0.02ab
A4 1.96+0.32b 2.04+0.13a 0.70£0.03a 0.76£0.02bc

TR FEPA /NG F 6K 0.05KF LR EMEES . TRR.
Note: The different lowercase letters in the table were significant differences at the 0.05 level. The same as below.
2.4 AESNEE T M B BR D AE 5L & 5 1 80 R 25, WY RF T AL (P<<0.05) ; & B )7
H1 2% 5] 11, MRk i R 166 R R A O A T, A2 4 PR 25 v T Al AL B (P<<0.05) , A3 A4 kb
AL B COM R SPAD )7 |, % PEBG & T ALALRE, {5 340 31 ) JC i 35 25 5%
B A2 KR TR 5 T A4 KRB (H 2 A4S Ak B ) TG . 3E
x5 RESMNEVET R BERDUE K & R R0

Tab.5 Effects of different exogenous regulators on photosynthetic characteristics of Zhusha tobacco

o7 ot f A/ AL/ ML iE] CO, He B2/ 73U eV
(pmol/(m?*+s)) (mmol/(m*s)) (pmol/mol) (mmol/(m*+s)) SPAD
Treatment . . . .
Net photosynthetic rate ~ Stomatal conductance  Intercellular CO, concentration  Transpiration rate
A1(CK) 17.46+0.50¢ 0.01+£0b 290.44+5.18b 0.07£0.01b 40.37+£0.93¢
A2 18.834+0.37a 0.0240a 320.63£10.03a 0.12+£0.01a 42.67+£1.69a
A3 17.89£0.46bc 0.014+0b 300.06+=4.77b 0.084+0.01b 41.07+0.88bc
A4 18.44+0.26ab 0.02+0a 318.834+8.39a 0.084+0.01b 42.23+0.86ab

25 ARMNEAFTYENGDERBAMARES Jo %t JEAR A 0L S5 A Y B A R TR . 7R A L
ezl 2N A 7 I, A2 A3 AL BRI i 3 25 S (H Y W
2.5.1 ARSI 5 4 ok ok m AR AR AR O i BT FEE T AL (P<<0.05) ; B8 5 i, A2 A3 4b
fseu AR 6 LIE A ANER S Y IR BRLCEEES EHEES T AL A4LE(P<
J& TR A WL B A e AR T AR AR, HUAS [ AR IR R T ) 0.05) ;M43 7 i, A2 A3 AL B[R] G 2 % 22 5, (H1Y
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Tab.6 Effects of different exogenous regulators on appearance quality of raw tobacco of Zhusha tobacco

A g i MRSt R

b . . . )5,
AL Maturity Color Oil content Leaf structure Blade thickness »
Treat- — — — — — Aggregate
CoL RME M WME B FE S FEE ME B o
Feature Score values Feature Score values Feature Score values Feature Score values Feature Score values

AL(CK) HM# 7.77+0.15c H%# 8.03+0.12b ML 7.97+0.12b Hiks, A ¥dE 8.1740.15b A 7.0740.06b 39.00+0.44c
A2 P 8.53+0.15a  #EH  8.53+£0.06a B 8.27+0.12a B, HEEF 8474+0.06a EH  7.8340.06a 41.63+0.21a
A3 P 8.33+0.06ab #FH  8.53+£0.12a £ 8.130.06ab Bk, kA 8.034£0.06be EH  7.8340.06a 40.87+0.15b
Ad M 8.134+0.06b  HEEE  8.134+0.06b R 7.77+£0.12c  MEA,ATRE 7.9040.10c  FE#E 7.2340.15b 39.17+0.06¢

2.5.2 AT} AN R T 4 5 6 R A R 28 T PR IR B 5 AT A B A2 A3 A4 B M 4 Bl ik T
ﬂlﬁJ FE R0 P A A o B SRR A 8.69% .8.49% \1.12% ; PR T I, A2 Ab B ks L H

JR MR A TR B AR AR, R TR A2 A3 AALEZEI B ZE S HY B EH T
u%m,iﬂfﬁfﬁammiffiﬁmﬁﬁ%mm ATAEFE(P<C0.05) , M# T AL AL HE , A2 A3 A4 b
A2>A3>AA>AL H &AL IR TG W3 2% 7 M PR P4y AR B T 12.28% .11.84% .2.98% ,
D51, A2 Ah P T AS KRB {H 24 4b B 2 ] G B S o R T 1.88%6.0.90% .0.18% -
2 5, HoAA W T A AL B (P<C0.05) s AHER T

R7  FESMEE T M0 B R ST HE R 5 R A B

Tab.7 Effects of different exogenous regulators on economic traits of flue—cured tobacco leaves

AR L]/ 2

b 7 774/ (kg/hm?) WM /(56 /kg) P/ (J3 96/hm?) . : . )

. . Ratio of middle and superior to
Treatment Yield Average price Value of output .
bacco leaves
A1(CK) 2 362.86498.30a 19.554-0.29b 4.6240.25b 76.66£0.34a
A2 2441.90+113.41a 21.25+0.09a 5.1940.25a 78.102£0.50a
A3 2437.144+111.30a 21.21£0.16a 5.17+0.21a 77.35+t1.41a
A4 2405.71486.93a 19.7740.61b 4.7640.30ab 76.80£0.87a

2.6 AEMNEEATYRI BRI IEREFEMALFZR 2 WS P AT E AR TR IR AR

5 B %0 [Fi) S0 5] 7y ot Ak B R R0 0 I A AR
W A 272 1 A Ry A A R RURS R BT AR AR e BT AR AR 8 R .

T2 BB Wy o S Al HG S A v A DL R A A Al A

£8  AESMNERIE T B Xt BR R B I 5 R AL S R B R

Tab.8 Effects of different exogenous regulators on chemical composition of flue—cured tobacco leaves of Zhusha tobacco

SR E R/ % R L AR/ ARy A

WIERE S/ 0 MRS/ ISR/ 0 WL

ik 3 Total.polysaf’ Reducing sugar  Total nitro- Nicotine con-  Sugar—to— }htr(_)geni Potassium  Chlorine Raf“.’ of po-
Treatment charide con . . nicotine ra tassium to
content gen content tent alkali ratio . content content .
tent tio chlorine
A1(CK) 25.69+ 20.145+ 2.75+ 2.36+ 8.55+ 1.17+ 5.42+ 0.59+ 9.23+
0.51c¢ 0.82b 0.06a 0.02a 0.41a 0.02a 0.09b 0.05a 0.85b
A2 26.43+ 21.25+ 2.37+ 2.32+ 9.17+ 1.02+ 6.22+ 0.54+ 11.54+
0.08b 0.66a 0.10b 0.03a 0.36a 0.04b 0.14a 0.03ab 0.79a
A3 27.664 19.89+ 2.33+ 2.31+ 8.62+ 1.01+ 6.20+ 0.53+ 11.70+
0.36a 0.23b 0.05b 0.10a 0.29a 0.06b 0.07a 0.01ab 0.29a
A4 25.40+ 21.42+ 2.30+ 241+ 8.88+ 0.95+ 5.52+ 0.51+ 10.93+
0.24c 0.08a 0.03b 0.06a 0.18a 0.03b 0.09b 0.03b 0.88a
BT 3 R 24~33 20~28 1.8~2.4 2.0~3.0 10~15 0.7~1.0 =17 0.1~0.6 =38

Suitable range
of high quality
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