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and explore the growth and quality characteristics of cigar tobacco in the Shandong region. Five domestic high—quality cigar
tobacco cultivars (QX100, QX102, QX103, QX105 and QX107) were selected as experimental materials and subjected to
field experiments at different locations. Following the methods outlined in YC/T142-2010 Methods for Investigation of
Agronomic Traits of Tobacco, differences in field traits, nutrient absorption and accumulation, and quality characteristics
among different cigar tobacco cultivars were studied using continuous flow analyzers and flame photometers. The results
showed that in terms of growth period, the differences in the growth period among the various cultivars of cigar tobacco in
Linqu are relatively small, while QX102 and QX105 in Yishui show significant differences. QX102 has a longer time from
budding to central flower opening, whereas QX105 experiences a shorter duration. There are no significant differences in
botanical traits between the two locations. Regarding agronomic traits, in Linqu, QX100 exhibits the tallest plant height,
wide and thin leaves, and few and slender veins; QX102 has the highest leaf number but smaller leaves and the most veins;
QX103 has shorter plant height and longer leaves and with thicker leaf blades; QX105 has the smallest leaf width and
thinner veins; QX107 has larger leaves with the thickest veins. In the Yishui experimental site, QX100 shows the tallest
plant height, longest internode distance, longest leaf length, and widest leaf width, with significant differences from other
cultivars except in leaf length. Additionally, it has a smaller stem girth, smaller stem—leaf angle, and the thinnest veins.
QX102 exhibits shorter plant height, more leaves, and shorter internode distances; QX103 has thicker leaves and veins;
QX105 has shorter plant height and smaller leaves; QX107 has larger, thinner leaves. Regarding dry matter and nutrient
accumulation, QX103 shows the highest accumulation of leaf and total dry matter, while QX100 has higher phosphorus and
potassium content in leaves but weaker nutrient accumulation compared to QX103. QX103 also exhibits the highest
accumulation of nitrogen, phosphorus, and potassium, while QX105 has the lowest phosphorus accumulation, and QX107
has the lowest potassium accumulation. After curing, QX100’s leaves turn brown with the highest single leaf weight, while
QX107 exhibits the thickest original tobacco thickness and relatively heavy single leaf weight. Taking into consideration the
overall field performance, accumulation of nutrients and dry matter, as well as quality traits, QX100 and QX103
demonstrate relatively better performance. They are more suitable for the production of cigar wrapper leaves and can be
recommended as the main cultivated cigar wrapper cultivars in the Shandong tobacco—growing region.

Key words: cigar; eggplant coat; varieties; field character; dry matter accumulation
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1.1 i EE Hu e

RIS T 2022 4F 5-10 H £ 1L AR 28 55 i1 1 B B4 = Sk A0 L o8 25 5t A v XA U i U K Bl K &5
BTGRP X3 J8 TRl b X, B 2R s 2 0, AT IR 5 2 |, Ja ot 22 XU R Bl ek A
e B A5 AR - 200 1316 °C L 4R H B 2 540.94 h, 4F - B 7K B 665.53 mm ; YT 7K S ARSE 240
17.62 °C, 451 H B2 417.9 h, A P[4 K £ 771.20 mm. 3856 X HFZ 8 ML R WK 1,
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Table 1 The properties of the tested soils

Hi 5, H Al B (g kg™) %A A(mg-kg™) B (mg - kg™") B (mg-kg™)
Location pHIE Organic matter Alkali hydrolyzed nitrogen Available phosphorus Available potassium

e

]m M 7.63 17.40 28.00 20.67 48.43

Linqu

iy

/f':f k 5.88 9.43 61.43 47.10 163.88
Yishui

1.2 RIiET

W56 b B FH G AR 5 2R — 2, 20 310 QX100,QX 102, QX103 ,QX 105, QX 107, Hi [ K A& AE ¥ Fh
JR GRS 5 R SRR R PRI SRAIMENLIX 41, % 3R E R, I 154/ MX L AR IEE A 120 emx
50 emo S ADFEAERLiE FH H A ], B A B HR G 5 R A 7= B R 5 )R EA T, R P 1 % o
1.3 MEMERAZE
1.3.1 AF IS FHRAE A ICTES M RITE W oA O BB R, Y C/T142-2010
CHRA B AR 25 MRV A T v )2 E B AR S0 R £ 45 0 R (R ) A PR, B G AR A | i TR 3L B kR |
M2k b e KRN AR AT IR AN
1.32 REMKR  TERAEHIRA A SRR MR, A FER & 5 5 R S
ik Je 2L e R TR RS R AN . RS R R A SR, HEY C/T 14220100 R AR 2o R 4
B ARE LTI AE .
133 FHRABRE  REHRIA G R NHRFE S B AR EBYE £ e T4, B AR 3R A
F105 ‘CAHE30 min, 75 CHET B, RIS EBOLAY T4 =
134 R BEAASEETEREET RNEHT RS S0, e 2 B S a . AR
W H,S0,—H, 0,7 78 J5 7 B, 7 B I (R W P i R0 B 3 SR T B2 sl 0 A e e 8 R
KIGECEETFI ", WRAESR o S R AT Y R AR R R

For B =0 T i T i

1.3.5 BRHUE et 2R 40 Y b S0 K B T ST R BB o R R S AR — 2 15
R e e PR R R BRE A
14 HT\HTSIE

K H Excel 2016 X§ £ 8 347 48 1140 M1, SAS 9.0 #E47 J5 22 70 #7 , >k HH least—significant difference
(LSD) ¥ L5 b 3 ) 119 22 55 Wk 2 M (p<0.05)

2 HEREHMH

2.1 AREMKBRNESPMEYFMHER

F R 2 T, B AR5 45~47 d LT, 54~56 d TR AEFF . UT7K A5 QX105 A QX102 4E B W 25 R 8
K, & RTEREHLG 36~56 dILHT , 44~63 d H0o AL FFHC, QX105 F1 QX102 PR AH 2% 20 d, HrCoAEFF A
Z19d, KM ARZEFE/N R 30T, IG5 5 2 5000 S A& A&, Br QX102 R 7y 3 Al
Hb, HA 44> R A R, T R AR, QX107 MBI R , 2R, At i R B 1 SE
SR EIR  S h BR(  ERAR B A%, QX100 £ FRER N, HAT A Rl 45 R AL IR — 2, 46
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Table 2 Growth period of test lines

Hiwd LHEN

Location Lines QX100 0X102 QX103 QX105 QX107
B )
Iifs B Budding period/d 47 46 47 45 46
Linqu e A
Central flowering time/d 56 55 56 54 55
D)
Wk Budding period/d 41 56 40 36 40
Yishui s A
P TE 48 6 46 “ P

Central flowering time/d
PRt SR ERIE  BUEIRAL . YK G5 Z A1
®3 SHBRAEHFERK

Table 3 Botanical characters of the test lines

we mE o mm ETREE i g e b OTEE EERR o,
- . Flatness of the ' . . o Inflorescence Inflorescence
Location ~ Lines  Plant type Blade profile Leaf tip Leaf margin ~ Leaf color ~ Leaf vein thickness . Flower color
’ blade surface density shape

QX100 [BL ¥ g bigk i Ttk i B I ®a
Cylindrical Flat Wide elliptical Blunt Slightly wavy ~ Light green Fine Dense Spherica  Light red

oo B F mER wR w4 i wE O mp
- Tapered Flat Wide elliptical Blunt Slightly wavy ~ Green Medium Dense Spherica  Light red

i A

o g WY FEEW R PR 4 i # BE B
~  Cylindrical Flat Wide elliptical Blunt Smooth Green Medium Dense Spherica  Light red

o ¥ wER R m & b S
Cylindrical Flat Wide elliptical Blunt Smooth Green Medium Dense Spherica  Light red

X107 GES * IR EIES T & H HE W AN
Cylindrical Flat Oval Gradually pointed ~ Smooth Green Medium Dense Spherica  Lightred

o B F EER wk mE e 4 # B wa
Cylindrical Flat Wide elliptical Blunt Slightly wavy ~ Light green Fine Dense Spherica  Light red

oo ¥ mER wR @ 4 i A
Fk Tapered Flat Wide elliptical Blunt Slightly wavy ~ Green Medium Dense Spherica  Light red

UT7

Vi g B® O OF WA R ¥ & b # BB B4
Cylindrical Flat Wide elliptical Blunt Smooth Green Medium Dense Spherica  Light red

o R ¥ wER R W A I & Bp w4
Cylindrical Flat Wide elliptical Blunt Smooth Green Medium Dense Spherica  Light red

o B F W TR & i wE O omp
Cylindrical Flat Oval Gradually pointed ~ Smooth Green Medium Dense Spherica  Light red

22 AEMKBRMAREHER

P 2% 4 T 20, 7 I B 3l 56 A5, 4% R BR R E 209.47~228.47 em, QX 100, QX107 ., QX102 & & & T
QX103.,QX105, H:rh QX100 fiz 5 ; QX103 ., QX107 , QX102 25 FlH A, M F 88 5 ity R ) My $ 22 5+
F,0X102°8 24 v, W 2 T HAb G R BHATE &/, QX103 M 78R /> 18.67,, HAT R A K K
FE G5 T, QX107 I SER A, 1 2 R T HAth &% 3R, QX102 MK i FE 348/ 5 QX103 .QX 100,
QX107 4 30 bk Je f ok B8 35 K T QX 102, {H QX102 25 M-I £ e K, 5835 R T Hofh i 2 5 S ok 4
Z 5 W3, QX100 SZ ke 4 H 3k Ee /b o 7EUT AR 05, 45 A PR 5 7 238.00~258.13 ¢m, QX100 #
e AR e L A 2 ORCT AL AR L T QX105 Bk d5e K 5 QX107 22 FildR O, 55 A R 22 5 | 2, QX102 il
QX107 Mt 4 £ , W3 2 FHAW S R 2~3 Fr s A5 HE AT 585 1, QX100 #2 KA, QX105 2
/NI 5 MK Af TC b 25 S | 25 f 25 e 2, QX107 S 25 TR 28 s i R R RIS o4 L) X 103
IR, QX100 32k fe 2l o BEARNCTE , T 7K B0 A5 4% b 8000 A Ak o AR it 4 B 8 R 1 i
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Table 4 Agronomic traits of test lines
o EH e ERKIA) bR A ‘
Wi AR bElem  ZElfem N ﬂiﬁf Wiiem MH&/em I 5E/em I]\L)Jﬂﬂ(?i%/l( ) : ;F%'E;ﬁ/( ) MR R mm SR A /mm
Location  Lines Plant height Stem girth UIDCEO Ditch  Leaf length Blade width am faterd 1810 DEWCCTL — p). de thickness Branch thickness
blades pulse angle stems and leaves
QX100  228.47¢ 8.23 204 9.31* 4961 3343 60.44 32.23¢ 0.28¢ 1.15¢
- 0X102  223.07 8.70° 24 7.09c  48.80° 30.05¢ 57.33 39.08¢ 0.31° 1.30®
L;un(;u QX103 209.47° 8.51% 19¢ 9.31*  49.99 31.18% 60.05* 36.24 0.32¢ 1.21be
QX105 215.40 8.19 21¢ 8300 49.27° 29.53¢ 59.19% 32.77¢ 0.29% 1.21%
QX107 223.13¢ 8.53% 220 8.05"  54.50° 32.25% 60.33 33.41° 0.30° 1.34
QX100  258.13¢ 1.67° 23k 11.21* 5388 3337 62.08" 37.89¢ 0.29+ 101
ik QX102 241.80% 7.99> 25¢ 8.48 5257 31.49 60.02¢ 35.78¢ 0.29% 1.12
Yfislzui QX103 249.20 8.03 230 1030 52.00® 30.24b 61.33 39.76¢ 0.31¢ 1.22¢
» QX105 238.00° 797 22¢ 7844 51T 29.54¢ 60.68" 4455 0.29% 1.13
QX107 24847 8.65 24¢ 8.50¢  53.81° 31.69° 62.31° 4778 0.27° 1.17%

AN E/NG RSN [ i R LA R 22 5 (p<0.05), T Tl

Note: Different lowercase letters indicate significant differences between different varieties (p<0.05), the same below.

2.3 ARBRMENTHRRE

HH 3% 5 AT, M T DL QX103 sy, i 25 T QX100 QX102 A1 QX107, fH 5 QX105 TG i 2% 2%
Fo JABRS T HEA L) QX103 fefm . AL, ZEAEIAY 5 A s & b, QX103 (947 o FR B8 o i ey, Ui

HA AR R B i, HLA i R B 553

®5 SEMETYRRRERRIRES)

Table 5 Dry matter accumulation of test lines (Linqu test site)

il 5 AR T H/(kg-hm™?) ZEFF T E (kg hm™) AT E# (kg -hm™) AT H (kg hm™)
Lines Root dry weight Stem dry weight Leaf dry weight Total dry weight
QX100 678.6+167.0° 1010.8+212.4* 1 615.8+49.8° 3305.3+429.2¢
0X102 568.0+90.2° 1394.0+144.6* 1 605.0+126.8¢ 3567.0+361.6
QX103 646.9+98.0° 1 583.8+352.0° 2 053.5+16.1¢ 4284.1+433.9°
QX105 512.9+135.4 1 168.9+143.2¢ 1969.4+187.1 3 651.24465.7°
0X107 503.3+66.8° 1340.4+214.3* 1738.4+26.1% 3582.1+121.4°

2.4

AR RBAZMBUANR. B HSE
H1 2 6 R, AN )5 AK i 28 A I R R0 10 2 35 25 53 5 QX105 I e o5 5 W 351 1 oA 3%
T HG A 5t 2R 9] JC S35 22 S 5 ot 2R DD B 2 S T 3, QX100 J 35 v T A AR, BARCSR I

F6 SHMARBAMR A HFLERMIRES)

Table 6 Nitrogen, phosphorus and potassium content in each part of the test lines (Linqu test site)

0 ISR R ki% B8 /% B/ %
Parts Lines Nitrogen content Phosphorus content Potassium content
QX100 3.03+0.48* 0.172+0.018¢ 3.32+0.29*
- QX102 3.14+0.19° 0.179+0.009° 2.93+0.21%
Leaf QX103 3.26+0.16* 0.168+0.012* 2.96+0.27"
QX105 3.25+0.25* 0.127+0.021" 2.63+0.13¢
QX107 3.34+0.17* 0.158+0.006* 2.69+0.06"
QX100 1.4420.18" 0.184£0.004 2.64+0.25°
S 0X102 1.35£0.19* 0.180+0.060 2.53+0.10*
gt‘em QX103 2.06+0.35* 0.237+0.052¢ 2.73+0.17*
QX105 1.64+0.43% 0.141£0.020" 2.50+0.12*
QX107 2.06+0.31* 0.171£0.021> 2.47+0.27*
QX100 1.32+0.05%* 0.075+0.016" 1.90+0.05*
W 0X102 1.45+0.10° 0.092+0.092¢ 1.88+0.09°
R():); QX103 1.41£0.19* 0.082+0.082* 1.88+0.08°
QX105 1.29+0.14 0.055+0.018¢ 1.60+0.15"
QX107 1.24+0.09¢ 0.060+£0.011"* 1.70+0.06"
QX100 5.80+0.40" 0.43+0.01* 7.86+0.56*
bk QX102 5.94+0.47" 0.45+0.08 7.34+0.21
Whole QX103 6.73+0.18* 0.49+0.04¢ 7.57+0.47¢
plant QX105 6.18+0.53 0.32+0.04¢ 6.73+0.13¢
X107 6.65+0.15° 0.39+0.02" 6.86+0.33"
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0X100>0QX103>QX102>0X107>0X105, QX103 Al QX107 (2 FF A & B . B35 & T QX100
QX102, 71 H QX103 ZEFF Ay & i i i, ZEFFE T AR R E R E 2 57 . QX102 MR R A & &
R & B e, AR R 40 & 8 QX100 QX102 F1 QX103 /& & 0] G i 35 22 5, (B .35 & T QX105 F
QX107. AJ UL, QX100 i & i Fr ZUBE R & 5 X 8y, QX105 4 FR I B 3 i M B 1K QX103 4 R =2
FF A S B0 5 QX102 5 R AR R AR AT & B4 .
25 ARAMKGBRESBUNR.BEHERE

7RI, S REAFAE D25 A 5, QX103 A1 QX105 Z A E a4, QX103 B4 fL &
¥R HEES THAMAN R, QX103 M QX107 AW AMRRE S HMN A A B EEER IFH
QX103 ZEFFBEH A R R i ), S HAL W RUAAE R EEES . WAFM, QX103 AR R &
KT QX107,0QX103 B F B8 5 K T QX105, QX100 F1 QX103 #FF B84 , 5 0X102 6 i E k2%
B HEE KT QX105 R QX107, #4671, QX103 ) & S AU B % 5 T HAb & &, KKl X105,
QX107, QX102 F1 QX100 A%, QX103 Y R A 1 35 i T HAth & 5, QX102 K 2, QX105 5 Ik, QX103
AR SRR I R T R L R B =S T, AT QX103 AT B0 1 AU B AT AR
HEET .

R SERMBARBAHR B HRRBEIIKNER)

Table 7 Cumulative amount of nitrogen, phosphorus and potassium in each part of the tested lines (Linqu test site)

A LSS A RRE (kg-hm™?) B R (kg - hm™) R (kg hm™)
Parts Lines Nitrogen accumulation Phosphorus accumulation Potassium accumulation
QX100 48.84+6.51¢ 2.77+0.23" 53.68+5.90"
i 0X102 50.54+6.27¢ 2.88+0.29" 46.84+ 2.00°
Leaf 0X103 66.97+2.86" 3.46+ 0.23° 60.78+ 5.28°
QX105 63.76+2.59 2.53+ 0.60 51.65+ 2.99"
0X107 58.13+3.66" 2.74+ 0.08" 46.68+ 1.39°
QX100 14.79+4.16" 1.85+0.29" 27.03+7.08"
ST QX102 19.05+4.25" 2.56£1.05" 35.23+1.82%
St;:m QX103 31.92+2.25¢ 3.66+0.58¢ 43.47+10.00*
QX105 18.76+3.07" 1.64+0.23¢ 29.14+1.91%
0X107 28.03+5.83* 2.29+0.48" 32.96+4.35"
QX100 8.93+1.58¢ 0.52+0.20* 12.94+2.89°
X102 8.27+1.64% 0.53+0.16 10.70+1.81
Iif:: 0X103 9.17+1.75* 0.54+0.19° 12.19+1.99*
QX105 6.72+2.06* 0.29+0.15" 8.30+2.45"
0X107 6.29+1.13" 0.30+0.09* 8.61+1.24"
QX100 72.56+2.32¢ 5.15+0.32" 93.65+15.60
ok 0X102 77.87+12.08° 5.97+1.48" 92.77+4.32"
Whole QX103 108.06+5.20¢ 7.67+0.83¢ 116.44+16.04
plant QX105 89.24+2.51" 4.47£0.90¢ 89.09+6.82"
0X107 92.46+3.50" 5.34+0.44" 88.25+3.52"

2.6 AEFERBRMREMHR

FH 2% 8 THT, QX100 55 Hofth i 78 25 S 50K, DR S A €0, P T 26 2 40 Jl 20 38 o — , P o i T A )
12.09 g; QX103 JFARLL AR, i Fr 0ol , TR A0 IR I 20, SOl B VL M 2, (B i
QX107 JEUAH JE i fi J& , (o H st 5 o, Hof o 1 5 Hoft i R E I 2 22 5% . QX102 QX105 i R &
AT 2 A R S R M AR AL

3 iR SLR

ity 28 AR 7 I v R R 2 S AR JRURS e € 8 e TR 36 22—, R ARG o, AS [ o5 AR [)
REMMAE TR AR AR B R 22 5, QX102 78 W i 56 Ml 14 2 75 3 26 IR 25 S5 ) S, 6 I ey L R
SRR AT O B 0 YT K A R 5 QX102 A1 I, I B s 56 1 1 B T UK A . FEYTK
I R A B IAETE R R 25 5, QX105 AT QX102 FEFEAH2Z 20 d, HrC A TR A 22 19 d, T I ) A5
AT 220 T R A R E T, PN 4 S R AR SR IR S — 2 (H R A ok
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Table 8 Quality traits of test lines (Linqu test site)

EizE

QX100 0X102 QX103 QX105 QX107
Index
Bl [FREN FAR 7 AR ANz EAN 7
Colour Reddish brown Reddish brown Reddish brown Reddish brown Reddish brown
Ripeness Mature Mature Mature Mature Mature
E IJ‘/
i 0.17 0.14 0.15 0.15 0.18
Thickness
FiiACH T 4 21 4l i B B B B
Leaf tissue of eggplant coating Exquisite Finer Finer Finer Finer
. [ /e
Kffem 478 48.0 472 498 4738
Length
S fem 29.4 26.0 26.2 27.8 29.2
Breadth
il % % % % E2
0il content More More More More More
fN; 3 R~ b i G Gt
Chroma Strong— Strong Strong Strong Strong
¥o ¥y ¥y s ¥5 By
Homogeneity Evenness Evenness More uniform Evenness More uniform
Wt BAECF BH B BCE BRE R B0 B B B B e ot BE
Pulse vh: Thinner, flatter ~ Thinner, flatter and Thinner, flatter and Thinner, flatter and Thinner, more
tise phase and straighter straighter straighter straighter convex, more straight
IHH /o
IR fe 12.09 10.62 10.16 10.75 11.50

Weight per leaf

=R NS TECR

Note: — indicates that the level is weak.
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A B 532 A AR Tl A R A T AR AR AR A5 AL, QX100 B AEAR 6, i 8IS, il 43
Z O FER -, WA 2 SRR BT B, BRI R, QX103 JEAHZLER (0, i 7 A, I T 4K
YR I 5) SRR BT BCE Y 2 SR, PRI /N, SRR L, QX100 A1 QX103 5 &Y
JF 343 AR 2R T R IR T HAB S R
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