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Tab. 1 Test treatment details

HzE Hh PR T RIE AL 2
CB-1. G28. = 202, NC55. NC89. K326 H4}Hl 100, NC82. =/ 116+ % 1 5.
. 2020 IR FALEE  HH 300, =08 87 FFAH 101, =48 301 =40 99 ILMH 1 5. 1)1 208, 3 FE . CF235.
A CF233. #3712, CF232. %M 96, A6 k&Tt. ST 19, JIME1 2
2021 B F 2020 4 [ 2020 4E
2019 IR FAE 100 4 H 30 HEFR (Y1), 5 A 15 HE3 (Y2). 5 H 30 HEF: (Y3)
- 2019 ivii NC102 4 A 30 HE# (Y. 5 A 15 HE# (Y2). 5 A 30 HE#H (Y3)
2020 I PR 100 4 A 30 HERR (YD, 5 A 20 HEH (Y2
2020 Il i =87 4 H30 HEH (Y. 5 H20 HEHK (YD
2019 I R 100 REE 30 cm (M) FREE 45 cm (M2). #kEH 60 cm (M3)
e 2019 £ =116 BRFE 30 cm (M) #RiE 45 cm (M2). FRFE 60 cm (M3)
e 2020 K NC102  #kFH 30 cm (M1). #kEE 45 cm (M2). #kEH 60 cm (M3)
2020 = =JH 87 PRFE 30 ecm (MDD, #KFE 45 cm (M2). #k¥E 60 cm (M3)
2019 IR HE 100 B 0.0 kg/BF (ND. % 4.5 kg/E (N2). % 9.0 kg/m (N3)
o 2020 IR A 100 % 4.5 kg/BT (N1, JES 9.0 kg/mii (N2). % 13.5 kg/Ri (N3)
it . o e e
2020 Il H =M 87 A 4.5kg/BF (N1, ME% 9.0 kg/m (N2). Jli% 13.5kg/B (N3)
2021 I O 100 B 0.0 kg/EF (ND. B 4.5 kg/BE (N2). JE& 9.0 kg/E (N3)
F2 £ S TIEE MR
Tab. 2 Soil physicochemical properties at each experimental site
o e oew
2019 7.6 10.87 59.27 22.40 233.84
T T B S B R AR A 2020 7.8 11.85 64.80 19.20 220.09
2021 7.9 11.70 63.70 25.20 245.90
2019 6.8 8.17 45.62 20.04 185.24
TR UT AT T8 W BH B A
2020 72 8.46 49.40 23.46 221.45
I B = Sk bl A 2020 7.5 12.55 59.68 18.15 183.39
SPRES [ EH EAT 2019 6.5 23.28 71.66 55.06 252.40
a8 K% 2 B R 2020 7.0 20.62 91.10 31.44 187.60
1.2 MEMBRGE SRR R BERERE R RN ZAEE

GBI SR I H 2R N R,
MR A HINZH AR, JCiE . KR

BB H PR HFSe RS H P EIRRK
BUAHBRR. REPUCHEES . BREKE, A
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HF P AL IS RN T R, W 1
Frans ARHE R HTEA R SRR o3 e f /N e s
JAR=FhRAY, Wk 4 Fros. AN ES AL
K476, M 3000 NC55. NC102. #E#7 1 5. NC89.
H11 208 45, B FONLAALKRE TG KA
R 1000 =4 99, K326, = 97, I 1 5.
101, CF235. NC82. =i 85. =il 202, CF232,
CF233. G28. =M 301, LM 19, ZEZZ 15, JIH 1
Ty M 87 AL 911, ZMH 96 55, ARE AL
MW 100, K326, zMH 87 S5 LAk Al Je i mAhE S
=~ 1164 EFEFE. CB-1 %, REMFA CB-1.
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Tab. 3 Stem-to-leaf angle of different varieties

g 2020 4F 2021 4E

LES: e rhJ S/ ERAP A NRAS R A/ ERAP FHE/e
= 87 56.38cde 43.00a 30.00abcde 43.13bcde 68.77abc 37.55bcde 23.52cde 43.28bcd
= 99 51.94def 39.35abc 29.04bcde 40.11bcdef 58.73bcde 33.93cde 23.85cde 38.84cdef

=M 116 64.23abc 39.97abc 32.57abed 45.59ab 69.71ab 37.44bcde 26.42bcde 44.52bc
=M 202 50.39def 39.88abc 32.67abcd 40.98bcdef  55.01bcdef  36.75bcde 27.08bcde 39.61cdef
=M 301 54.40cde 41.56a 31.52abcde 42.49bcde 57.72bcde 39.32abede 23.55cde 40.20cdef
CF232 54.24cde 38.87abc 30.40abcde  41.17bcdef  56.14bcde 34.35cde 29.50bcde 39.99cdef
CF233 55.15cde 39.71abc 29.49bcde 41.45bcdef  55.04bcdef  37.90bcde 27.93bcde 40.29cdef
CF235 53.12def 39.07abc 29.49bcde 40.56bcdef 52.92def 38.00bcde 26.89bcde 39.27cdef
FJH 100 54.00cde 37.79abc 28.24bcde 40.01bcdef  55.70bcde 33.30de 25.83bcde 38.27cdef
g 101 52.41def 39.52abc 30.78abcde  40.91bcdef 50.53ef 34.74cde 30.94abced 38.73cdef

I 4H 300 47.10ef 37.42abc 29.90abcde 38.14efg 47 11ef 29.12¢ 22.09¢ 32.77f
)11 208 50.63def 38.44abc 30.97abcde  40.02bcdef 48.92¢f 36.85bcde 31.42abc 39.06cdef
G28 53.63cdef 38.48abc 32.70abced 41.60bcdef  56.20bcde 35.76cde 29.86bcde 40.61cde
K326 55.17cde 36.02abc 29.56bcde 40.25bedef  60.08bcde 34.07cde 22.62de 38.92cdef
NC55 47.73ef 38.57abc 29.63bcde 38.64defg 50.37ef 35.74cde 24.17cde 36.76cdef
NC82 53.26def 36.86abc 31.07abcde  40.40bcdef 52.20def 37.46bcde 29.62bcde 39.76¢cdef
NC89 54.01cde 35.98abc 26.32de 38.77defg 48.18ef 33.46de 29.61bcde 37.08cdef

CB-1 72.20a 42.70a 31.91abcde 48.94a 79.07a 49.04a 38.35a 55.48a
AW I N 43.13f 33.10bc 26.56cde 3427¢g 49.04ef 33.20de 26.81bcde 36.35def
JIME 1= 57.31bcde 42.46a 32.97abc 4425abcd  58.82bcde  37.0lbcde  30.05bcde  41.96bcde
W15 66.63ab 32.49¢ 26.51cde 41.88bcdef 53.63cdef 44.35abc 28.57bcde 42.18bcde
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g 2020 4 2021 4
RS A/ bR V18 TSP /e bR A2l
ZIH 96 54.39cde 42.15a 33.14ab 43.23bcde 58.46bcde 39.28abcde 33.96ab 43.90bcd
W15 52.03def 37.88abc 28.95bede 39.62cdefg 59.88bcde 34.30cde 25.70bcde 39.96cdef
M 19 56.57cde 41.00ab 33.37ab 43.65abcde 61.33bcde 35.83cde 22.83cde 40.00cdef
Lo 52.58def 39.62abc 29.22bcde 40.47bcdef 40.16f 38.29bcde 26.93bcde 35.13ef
bz 59.20bcd 43.38a 33.68ab 45.42abc 66.82abcd 47.25ab 30.29bcde 48.12b
= 85 53.99cde 35.48abc 28.50bcde 39.32defg 61.32bcde 37.80bcde 24.34cde 41.15bcde
= 97 57.18bcde 38.40abc 32.08abcde 42.55bcde 50.79ef 35.05cde 24.40cde 36.75cdef
NC102 47.13ef 36.58abc 25.74¢ 36.48fg 47.71ef 41.91abced 27.47bcde 39.03cdef
JEIL 911 55.91cde 39.06abc 36.19a 43.72abcde 59.28bcde 38.50bcde 31.30abc 43.03bcd
i ARVNGERERIRTE 005 KPP EREE, TH.
Note: Different lowercase letters indicate significant differences at 0.05 level, the same below.
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Fig. 1 Cluster analysis of stem-to-leaf angle of different varieties
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Tab. 4 Classification of stem-to-leaf angle of different varieties

KA Rk ks bR PIMER

FHIE i il

KM 1 46.09-55.33 33.15-39.24 26.00-31.19 35.31-39.54

M2 51.47-62.58 35.05-40.72 26.09-33.74 39.59-43.56

M3 63.01-75.64 38.70-45.87 29.49-35.13 45.06-52.21

IR R4 T6. T 300, NC55. NC102, 31 1 5. NC89.
S/

/)1l 208
AR 100 4K 99, K326+ =M 97, WA 1 5. H4H 101,
CF235. NC82. = 85. = 4H 202, CF232. CF233. G28.
=M 301, I 19, 3% 1 5. NI 5. =W 87, BIL
911. ZHH 96
ek =M 116, WHEF. CB-1

K fyH

2.2 [REZRITEMEZNR AR

AFIREFIA T &AL 220 iR 5 fiw,
BEF AR IR, &AL 20 e f R I RN S,
Forp, 2019 FiE s B3I 2019 F K5 T
Lo, P, 2020 SEIGHDIREG T EE. TR,
R PRI AR IR R B

FAR I R B B WA R B R 6 o,
RERR G H AR RNEWZR 7 Fros. BHBAL
ZMRAE PR IR Z KRR, 5RM
JelE R B R B IEM R R, SEKETR
FAHRYE

*® 5 NEBHAARTZEM R ARF M0

Tab. 5 Effects of different transplanting time on stem-to-leaf angle

R Hh s Lb3 ISP /e s FE/e
2019 I Y1 50.00a 34.53a 29.13a 37.89a
Y2 52.27a 33.70a 26.09b 37.35a
Y3 48.87a 33.83a 26.84ab 36.51a
2019 K Y1 55.42a 38.02a 30.41a 41.28a
Y2 52.03a 36.02ab 29.51a 39.18ab
Y3 48.41b 33.86b 27.53a 36.60b
2020 I, Y1 52.61a 38.12a 28.42a 39.72a
Y2 52.04a 33.26a 26.26a 37.19a
2020 I Y1 71.08a 45.60a 34.86a 50.51a
Y2 54.19b 40.12b 25.98b 40.10b

* o6 FRWSREIE

Tab. 6 Meteorological data of different experiments

M R PRREC L REAR e RPOLRIA BB
2019 I Y1 22.54 12.22 1.05 815.10 794.30 68.25
Y2 23.69 12.07 1.53 821.40 724.20 91.80
Y3 24.99 11.59 2.02 824.45 637.45 111.10
2019 Yk Y1 25.48 15.46 0.07 975.24 973.98 4.41
Y2 26.54 15.31 0.12 975.86 903.29 7.08
Y3 27.23 15.04 0.18 964.88 842.24 10.08
2020 iR Y1 21.30 10.96 0.12 768.40 745.28 8.16
Y2 22.76 11.00 0.12 778.36 671.00 7.32
2020 Iiff Y1 22.84 13.85 0.06 847.44 914.10 3.96
Y2 24.18 14.34 0.08 850.80 860.40 4.80
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Tab. 7 Correlation between stem-to-leaf angle and meteorological factors

; P35 HE R = g e R Al &
AREE CPHARC $q#mﬁﬁ“MJ¥w%mgmm ﬁmﬂﬁm:%%fiﬁﬁww“ R B /mm
AP -0.538** 0.109 -0.086 -0.031 0.479%* -0.179
R JE /0 -0.548%* 0.043 0.117 0.035 0.499% -0.205
Jesmr -0.504** 0.012 0.221 0.252 0.531%* -0.354
FY{E /0 -0.519%* 0.229 -0.064 0.049 0.516** -0.232

2.3 FIEfEEIT R R A RR T Pk B W

AN [R5 P A 25 e f A L3R 8 B, BE ANFE R S A 2 A LR 9 Fior, &

PREEIEOC. 2B, 250 Je M R B 3G K, SHRIR A i R IE n,  ZEJ RILE KR,
b 2019 FEWARKE T PEs. SPIFEA. 2019 oA 2019 FEE IR LA P A AR IA B T 2
FELTRIE EE . 2020 FEIT KRG BB A P,

2020 78 Bl FE . . BER. PR

* 8 BEWNZEMRABHIFN
Tab. 8 Effects of density on stem-to-leaf angle

R b b3 Sl HR A/ RS SEHEr
2019 7 Ml 50.00b 34.53b 29.13a 37.89b
M2 54.55a 37.56a 29.28a 40.46a
M3 55.42a 38.02a 30.41a 41.28a
2019 il Ml 41.04a 33.30a 24.10b 32.82a
M2 43.11a 32.23a 25.48ab 33.6la
M3 45.62a 35.72a 29.28a 36.87a
2020 K M1 52.27a 33.70a 26.09b 37.35a
M2 51.13a 34.01a 25.73b 36.96a
M3 52.03a 36.02a 29.51a 39.18a
2020 75 5 M1 55.17b 36.93b 30.12b 40.74¢
M2 64.28ab 39.50ab 33.33a 45.71b
M3 72.95a 45.43a 34.12a 50.83a

x9 MREBXNZEM KA
Tab. 9 Effects of nitrogen application rate on stem-to-leaf angle

R i yGEE eSS LAl EJesm/e TEIE P
2019 I, N1 50.21a 33.49a 20.35b 34.68b
N2 48.78a 34.28a 24.22ab 35.76ab
N3 54.52a 38.50a 28.79a 40.61a
2020 N N1 52.40a 37.34a 30.02a 39.92a
N2 54.44a 39.63a 30.08a 41.38a
N3 55.28a 39.75a 29.28a 41.44a
2020 [iiia) N1 47.13a 34.12a 26.44a 35.90a
N2 50.16a 34.63a 27.41a 37.40a
N3 51.39a 35.08a 28.53a 38.33a
2021 I, N1 57.83a 37.68a 28.22a 41.24a
N2 61.41a 40.40a 28.51a 43.44a

N3 62.30a 40.82a 32.71a 45.28a
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=S 5 HAR ZHEPAR AR 10 Fros . A
FRAEAET, TRMSZER. RTE, ZTHEER
FORRFIEM R R, PRMEZER. FHEEE
B IEAROCR AR, R Sk TR AR
IEARR AR, RMTEESKRE. 220 . RT
R B R I ROC R . AR ET,

RN SIS TRS N (k7 Sith i Rl I P e PSS E
AFERLFAT, T PRMEZER. ST
B EWREFIEMRRR, MK TEER
FHHAMEE IEMR R, RATIEE L A
M R F LA RK R AFRBEERTT,
T RS R B R IER OGRS
RS RE . IR R R E B R,

* 10 EfRASRZMREX M

Tab. 10 Correlation between stem-to-leaf angle and agronomic characters

ESES HBAL Pemi/em  ZEHl/em  F#E/em  ARTE/E ETH/g  FEMHTHE/g  hEHTE/g  EETE/g
3 0.035 0.195* -0.079 0.201* 0.242%%* 0.151 0.062 0.126
e R Ao 0.151 0.240%*  0.190* 0.009 0.054 0.101 -0.004 0.005
bdese 0.219% 0.106 0.390%* 0.010 0.094 -0.077 0.037 -0.009
SEYgMES 0.173%  0.263%F 0.190%* 0.126 0.204* 0.101 0.050 0.073
T/ 0.251 0.014 0.236 0.308 0.319 0.197 0.348 0.303
S sk A/ 0.055 -0.058 0.071 0.064 0.218 0.205 0.308 0.180
U ERAP -0.166 0.012 -0.188 0.246 0.204 0.336 0.160 0.207
“SEMEP 0.108 -0.012 0.100 0.275 0.330 0.299 0.368 0.306
IS/ -0.127  0.568**  -0.334 0.206 -0.278 0.529%* 0.585%* 0.650%*
. e /e -0.304  0.502*%*  -0.454 -0.044 -0.400 0.541%* 0.544%* 0.513%*
TS Esksmre -0.032 0.290 -0.280 0.120 -0.173 0.475%%* 0.347* 0.346*
SEIME -0.189  0.562%*  -0.418 0.123 -0.341 0.603** 0.601%* 0.623%*
IS/ 0.265 0.197 0.289* 0.212 0.139 0.026 0.138 0.219
e R 0.215 0.130 0.3627%* 0.210 -0.006 0.054 0.226 0.247
AR s/ 0.264 0.215 0.157 0.229 0.168 -0.031 0.241 0.160
SEYEL 0.286* 0.209 0.308* 0.247 0.121 0.019 0.223 0.239

2.5 ARIERMNZEMRARNZIMIEE

ANTRI R 2 ZE S S I RE BE QAR 11 T o i
Foft PR 2R R 4% B 25 SR A ST BHE R AE 2= H4m K T
FAh AR, WIS A A R AR R R T AR A
TR s REARMIAIER T T s e A (e 2=
KTEE MRE, FERRT A2 M rkE

R A Z = TR, R R RN, KW=
WSS i 5 B R R R AR AL B B v TR R, iU
/e MZEM SR AAFEAE 22 57 B 3 WS LR,
it 6 o A 2 e A I A 5 22 %, 50% UL
WL BRI A R R, WEE
I 28 e AATAE L 35 22 57 O B e iR 2R i

ERTRERM. A E, WERERERT LR LA BRI XS 2RI IR R BT R e ok > 3 8 >
FINAE 22 K TREAR A % 1E, MEEM-Ie M- FIEE, AR > iR 2
F 11 FRIAZEMNZEM AN NIZE
Tab. 11 Impact degree of different factors on stem-to-leaf angle
SN S Hh e £/ ke sfme FH5E
Ryl 33.99 14.51 13.36 17.02
% F3 7.27 3.68 3.35 4.50
TR 2 (i

e adics 7.08 5.68 433 5.12
Jite 25 531 2.69 5.09 2.71
Ryl 100 100 100 100
TR 50 50 50 50

o e vk %,

Z 5 B I B B/ % g s “ s “
Jite 25 0 0 25 25
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Effects of genetic, meteorological and cultivation factors on angle between stem and leaf of
flue-cured tobacco
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Abstract: [Objective] This study aims to clarify the effects of different factors on stem-to-leaf angle of flue-cured tobacco. [Methods]
From 2019 to 2021, different experiments were set up in different regions to study the effects of varieties, meteorology, density, nitrogen
application rate on stem-to-leaf angle of flue-cured tobacco, and analyze the impact degree of each factor. [Results] (1) There were
significant differences in stem-to-leaf angle among different flue-cured tobacco varieties. According to cluster analysis, they were divided
into three types: small, medium and large stem-to-leaf angle. The representative variety with small stem-to-leaf angle was Honghua
Dajinyuan, the representative varieties with medium stem-to-leaf angle included Zhongyan100, K326 and Yunyan 87, and the
representative variety with large stem-to-leaf angle was CB-1. (2) With the delay of transplanting period, the stem-to-leaf angle showed a
decreasing trend. The increase of temperature and the decrease of cumulative photo radiation were the main meteorological factors
affecting the stem-to-leaf angle, and the influence of precipitation on stem-to-leaf angle was not significant. (3) The stem-to-leaf angle
increased with the increase of plant spacing and the decrease of plant density. The stem-to-leaf angle increased with the increase of nitrogen
application rate in some experiments. (4) The correlation between in partial experiments and agronomic characters was inconsistent under
different factors. The positive correlation between stem-to-leaf angle and stem circumference was higher under variety as a factor, and there
was a significant positive correlation between stem-to-leaf angle and leaf dry weight under density as a factor, but there was no significant
correlation between stem-to-leaf angle and agronomic characters under transplanting period and nitrogen application rate. (5) The impact
degree of different factors on stem-to-leaf angle was in the order of variety > density > transplanting period > nitrogen application rate.
[Conclusion] The stem-to-leaf angle of flue-cured tobacco is largely affected by the genetic factors, followed by planting density and
meteorological conditions, while the effect of nitrogen application rate is the least.
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