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Influence of climate factors in growth period on yield andquality of
flue-cured tobacco in Ankang, Shaanxi

LI Xiao-fang' ,ZHAO Peng’,ZHANG Xiang-rong' , WU Ying',
ZHANG Bo', YANG Jin' ,ZHU Feng”

(1 Ankang Meteorological Bureau in Shaanxi Province , Ankang,Shaanxi 725000,China;

2 Ankang Tobacco Company in Shaanxi Province , Ankang,Shaanzi 725000, China)

Abstract: [Objective] This study aimed to build climate regression prediction model of yield quality

and agronomic traits of tobacco in Ankang, Shaanxi and analyze the importance of climate factors in

growth period on yield. [Method] Taking tobacco variety K326 as material, field experiments were carried

out during 2005—2012. The agronomic and economic traits were determined after topping and maturity,re-
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spectively. Climate factors in growth period were also collected. Then, the relationship between yield index
and climate factors in growth period was analyzed by correlation,stepwise regression,path,and decision a-
nalysis methods. [Result] Variation coefficient of precipitation was the maximum and variation coefficient
of average temperature was the minimumin climate factorsduring flue-cured tobacco growth periods. Varia-
tion coefficient of precipitation of late maturity stagewas the maximum and variation coefficient of precipi-
tation of root spreading stagewasthe minimum. Variation coefficient of average temperature of root sprea-
ding stagewas the maximum and variation coefficient of average temperature of fast growing period wasthe
minimum , sunshine duration hadthe same order as average temperature. Variation coefficients of yield,high-
middle-quality ratio and area of waist leaves were large, while those of plant height,length of internode and
number of leaves were small. The correlation coefficients reached significant or extremely significant be-
tween the average temperatures in root spreading stage and fast growing period withnumber of leaves and-
stem diameter. The correlation coefficients between precipitation in fast growing period and high-middle-
quality ratio wereextremely significant. 5 climate regression prediction models for number of leaves, stem
diameter,area of waist leaves,yield and high-middle-quality ratiowere constructed by stepwise regression a-
nalysis. Number of leaves was decided by the average temperature in root spreading stage. Stem diameter
was decided by the precipitation and the average temperature in fast growing period. Area of waist leaves
was decided by the precipitation and sunshine hour in fast growing period. Yield was decided by the sun-
shine hour in root spreading stage,the precipitation and the average temperature in fast growing period, the
precipitation and the sunshine hour in prophase maturity stage. High-middle-quality ratio was decided by
the precipitation in fast growing period and the sunshine hour in prophase maturity stage. The path analysis
and decision analysis showed that the importance of the 5 growth periods climatic factors on effectingflue-
cured tobacco yield was in the decreasing order of average temperature of fast growing period>precipitati-
on of fast growing period > precipitation of prophase maturity stage>>sunshine duration of root spreading
stage™>sunshine duration of prophase maturity stage. The effects of first three meteorological factors were
direct while those of thelatter two were indirect. [Conclusion) 5 climate regression prediction models of
flue-cured tobacco yield quality and agronomic traits were built to predict annual yield and quality of flue-
cured tobacco. The hydrothermal conditions infast growing period werethe most critical factor that deter-
mined the flue-cured tobacco yield.

Key words: AnkangShaanxi;flue-cured tobacco;growth period;climate factor;yield
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2.1

1 20052012 FHARRBEBEETPSEEFHETRER
Table 1 Variation of climatic factors in growth period of flue-cured tobacco during 2005—2012 in Ankang,Shaanxi
[ &5 R H 8 i 5%
W Precipitation Average temperature Sunshine hour

~H7 AR B Z /O AR B Z My /O AR L Z My /O

Growth stage Wl /mm 2R wig e AR/ Bfi /h 25 AR %

Coefficient Coefficient Coefficient
Mean . Mean . Mean .

of variation of variation of variation
A M Root spreading stage 86.39+31.17 36.08 21.79+1.35 6.19 175.91455.93 31.79
I K 3] Fast growing period 71.93432.53 45,23 25.5540. 74 2.88 186.06429. 89 16. 07
KR Prophase maturity stage 186. 33483, 44 44,78 27.41+1. 14 4.18 170.56+37.55 22.01
K 5 Late maturity stage 127.764+77.85 60.93 26.63+1.42 5.33 182.10+37. 39 20.53

2.2 EEAEBAKZUERETRENESR

M 2 AT UL B TG 22 i A X 05 A e 2 Mtk A
Jot e A AF JEE 1] A T A8 4 90k 3 o 28 A0 R R 1 O
LR QN S R N A S 1 ) BT 2 R S

N B T

16. 63 % ~18. 84 % 5 75 Ak 4 J3E #5 /IN i 2 ik 15 1 BEE AT
BRI, AR S ZROBUAE 6. 18 % ~6. 94 % 3 ZE 1 A8 {b
TRE R AT RO 11.38%.

F 2 2005—2012 FHEARREEATREERNTERER
Table 2 Variation of yield and quality traits of flue-cured tobacco during 2005—2012 in Ankang, Shaanxi

REFHR I TR R
Characters Mean Coefficient of variation
#kE /cm Plant height 113.774+7.90 6.94
HE &k B8 i %5/ i+ Number of leaves 22.95+1.51 6.58
I /cm Length of internode 4.36+0.27 6.18
Z£H/cm Stem diameter 9.18+1.04 11. 38
JE M FL /em? Area of waist leaves 995.23+174. 39 17.52
7o/ (kg « hm™?) Yield 2 135.104355. 05 16. 63
LR %/ % High-middle-quality ratio 62.61+11.80 18. 84
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P53 B, Wl AL oy 5 R Y, = 0. 676 3X, +
8.606 36; Y, = 0. 012 18X, + 0. 609 43X; —
6.946 98; Y, = 3. 402 02X, + 3. 650 19X, +

FREMHRKBEX

68.391 88;Y, f1 Y, Ml ABLRIANLELE, DL X,
X0 X X0 X5 X R B A R K R (X)) R BT
WP 20 B (X)) R BRI B BB 80 (X)) R B S
R K (X)) R T 3P B0 (X)) R 5 5
H BRI R0 (X g A AR L2 (YY) L B 240 1
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H:Y,=0.024 58X, +0.453 66X, +11.846 22X, —
0. 108 2X, — 0. 087 04X, — 157. 092 3; Y, =
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HR L %6 H B K 30 AR 7K e R R 8 I 5 ) e
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Table 3 Correlationsbetween climatic factors in growth period and yield and quality traits of

flue-cured tobacco in Ankang,Shaanxi

KPR Characters

-
. BT . — o
L e . Ty e TH BC@E L LTGMILE
srowth stage B S S 8 . H ali
g [actor Plantheight Number .Sth l',cngth of Ar(d of Yield High q_uahty
of leaves diameter internode  waist leaves ratio
[# K # Precipitation —0.56 —0.31 —0.19 0.51 —0.15 —0.19 —0.57
o 2 A yE BE
A AR . P Ey i 0.19 0.85"* 0.71* —0.22 0. 45 0. 55 0.07
Root spreading Average temperature
stage B [ ¥
H A 2 —0.07 0.53 0. 32 0.17 0. 36 0. 34 —0.12
Sunshine hour
W7k 4t Precipitation —0.19 —0.19 0.19 —0.36 0.57 0.55 0.84" "
" S 41 9E R
R A 0.12 0.72° 0.84**  —0.50 0.53 0. 65 —0.36
Fast growing Average temperature
period A [t K
H A i 2 —0.12 0. 34 0. 65 —0.50 0.67 0.67 —0. 35
Sunshine hour
[# 7K & Precipitation 0.25 —0.11 —0.43 0.18 —0.61 —0. 54 0.14
S T 7. M SE RE
RS I Bt —0.13 0.41 0.53 —0.22 0.27 0.39 —0. 69
Prophase Average temperature
maturity stage A [ K
H I X 0.07 0. 50 0. 50 —0.25 0.32 0. 38 —0.68
Sunshine hour
[ 7K £t Precipitation 0.18 —0.31 —0.14 —0.42 —0.12 —0.04 0.46
S — . A1 VE BE
Ddaka TR —0.42 0.43 0.41 0.25 0.24 0.34 —0.49
Late maturity Average temperature
Stage A B+
H R 2 —0.69 —0.12 —0. 20 0.75" —0.02 —0.02 —0.10

Sunshine hour

T ox RIRTE 0. 05 K ERFEMK . » « FIRTE 0. 01 KF ERFEAMK., FERF.

Note: * Significant at 0. 05 level, * * Significant at 0. 01 level. The same below.
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TR /K IR DT 357305 B8 SR 05 T 300 Ak K o A R
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Table 4 Path analysis and decision analysis between climatic factors and yield of flue-cured tobacco

i) 423 12 Z %4 Indirect path coefficient

AR R o ERHEY I H 1 R
g 4 ‘ o PRI o ARG TR . o
HERE g i ﬂ(f__ﬁﬂfﬂ W ifﬂi% E s , o
Bz E35 Yield and Yfild f Yield and Yfild jﬁ Yieldand ~ MIXFRE  UWRFRH ACRE
= Direct  Sunshine  Vieldand 0 e Yieldand g bt Comrelation  Decision  Correlation
Factors P tat g P tat g .. - .
pa.tk} hour in relc1pf1 aqlon temperature Srecipt ; 1<‘)n hour in coefficient  coefficient index
coefficient root 1:1 ﬂ]; in fast mnf'rtopritase prophase
spreading growing growing aturity maturity
stage period period stage stage
A AR H R AL
The sunshine hour in 0.059 7~ — 0.030 1 0.247 1 0.084 7 —0.078 6 0.342 8 0.04
root spreading stage
HE A ) K 1
The precipitation in 0.603 9 * 0.003 0 - —0.1510 0.0355 0.056 9 0.548 2 0. 30
fast growing period
R IT i
The average temperature in 0,781 3%~ 0.018 9 —0.116 7 0.077 1 —0.112 2 0.648 4 0.40 0.999 9
fast growing period
R K5 91 WK B
The precipitation in —0.3695** —0.0137 —0.0580 —0.1631 — 0.0639 —0.5404 0.26
prophase maturity stage
SR8 i) BRI
The sunshine hour in —0.154 2%~ 0.0304  —0.2226 0.568 3 0.153 2 — 0.3750 —0.14

prophase maturity stage

3 i e
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