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Abstract: Twelve growth traits (including plant height, crown diameter, and related traits of leaf, new
branch and flower bud) of Lonicera japonica Thunb. at nine cultivation plots in three main production
areas of Shandong, He’ nan and Hebei were determined, and variation degree of growth traits at different
cultivation plots, correlation among growth traits and correlation among growth traits with geographic and
climatic factors were analyzed. On this basis, cluster analysis on L. japonica at nine cultivation plots was
done. The results show that there are larger variations of all growth traits of L. japonica among three main
production areas, within and among cultivation plots, in which, variation coefficients of plant height,
diameter of crown, length and diameter of new branch, and length of flowering internode are larger, while
those of related indexes of leaf and flower bud are smaller. The result of correlation analysis shows that in
growth traits of L. japonica, there is extremely significantly positive correlation (P<0.01) between length
of flowering internode and length of new branch and between flower bud dry weight and plant height,
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there is significantly positive correlation (P<0.05) in leaf length with new branch diameter and ratio of
leaf length to leaf width, between plant height and diameter of crown, and between flower bud diameter
and flower bud length, and there is significantly negative correlation between flower bud dry weight and
new branch diameter. Among growth traits of L. japonica with geographic and climatic factors of
cultivation plot, longitude has a significantly positive correlation with ratio of leaf length to leaf width, has
a significantly negative correlation with plant height and flower bud length, and has an extremely
significantly negative correlation with flower bud dry weight; annual mean temperature has a significantly
positive correlation with length of flowering internode; annual precipitation has an extremely significantly
negative correlation with flower bud dry weight; and sunshine duration has a significantly negative
correlation with ratio of leaf length to leaf width. The result of cluster analysis shows that nine cultivation
plots are clustered into two groups according to correlation coefficients among growth traits of L. japonica,
in which the first group includes Chengguan in Guangzong and Yantong in Julu of Hebei, Jianshan in
Xinmi and Shipogu in Yanjin of He’ nan, and the second group includes Dicun in Julu of Hebei, Lugang
in Fengqiu of He’ nan, and Zhengcheng in Pingyi, Liuyu in Pingyi and Liangqiu in Feixian of Shandong.
It is suggested that there is a certain correlation in growth traits of L. japonica at different cultivation plots
with geographic and climatic factors, in which the correlation between longitude and growth trait is
obvious, indicating that environmental factor has an obvious effect on morphological characteristics of L.
Japonica.

Key words: Lonicera japonica Thunb.; growth trait; geographic and climatic factors; correlation

analysis; cluster analysis
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Table 1 Natural status of nine cultivation plots of Lonicera japonica Thunb.

i i)

= . , B3 AR [ K B[] %
Coicaion S S Sawping 0w GREE T T LR PR e BB
1 Longitude Latitude Altitude time Plant age Terrain® 3) S .
plgt ( MM=DD ) pattern temperature precipitation duration
1 E117°36'55" N35°21'37" 288 07-17 7 H CPS 13.5 742.6 2 350.7
2 E117°40'57" N35°15"26" 287 07-19 5 H CPS 13.3 793.3 2 314.0
3 E117°41'57" N35°12'36" 278 07-19 7 H CPS 13.4 860.0 2 538.0
4 E115°10'05" N37°17'39" 41 07-23 12 P TS 13.2 532.0 2524.0
5 E115°05"24" N37°09'02" 33 07-23 7 P TS 13.0 532.0 2524.0
6 E115°08'06" N37°05'32" 33 07-23 7 P TS 12.9 513.3 2 360.0
7 E114°30'28" N34°59'31" 72 07-30 4 P CPS 13.9 615.1 2 400.0
8 E114°13'19" N34°57'31" 63 07-30 8 P STS 14.0 656.3 2 400.0
9 E113°11'01" N34°36'05" 867 07-31 5 H PAS 14.3 652.0 2484.0

D1, IR 7 Liuyu in Pingyi of Shandong; 2: 111 % (& A% Zhengcheng in Pingyi of Shandong; 3: 1114 %% 5L 42 K} Liangqiu in Feixian of
Shandong; 4 : VL FEEIE Yantong in Julu of Hebei; 5: VWL E BESEAT Dicun in Julu of Hebei; 6: M dt)" 533 O¢ Chengguan in Guangzong of
Hebei; 7. T B Lugang in Fengqiu of He’ nanj 8 V] B 2 A B [ Shipogu in Yanjin of He’ nan; 9. W B 42111 Jianshan in Xinmi of

He’ nan.

D H. b Hill; P: )5 Plain.

3 CPS. #EH Clusters of pier structure; TS: B Tree structure; STS; A Semi-tree structure; PAS. SEAT S B A Poling assistive structure.
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Table 2 Variation analysis on growth traits of Lonicera japonica Thunb. at different cultivation plots

Pt s B RAIRIAE ST R B % Coefficient of variation of different growth traits?)
Cultivation
plot" Lp Dy Ly L, Wi Riw D¢ H bW, Dy Ly DWy  ¥{H Average
1 39.11 14.06  25.06 5.74 7.15 6.15 22.14  33.64 13.37 8.02 14.46 5.26 16.18
2 49.89  16.93 12.22 9.27 13.91 9.26 28.18  24.53 8.90 14.68 23.67 8.66 18.34
3 44.04 16.73  21.29 11.90 13.44 10.72 18.67 12.23 13.21  11.29 10.79 10.79 16.26
YIH Average 44.35 15.91 19.52 8.97 11.50 8.71 23.00 23.47 11.83 11.33 16.30 8.24 17.72
4 39.37 16.55 13.88 14.54 15.61 8.26 6.68 10.45 11.17 7.90 13.87 6.43 13.73
5 45.91 36.05 20.58 14.13 17.95 13.70  21.20 9.07 15.68  7.95 14.62  3.70 18.38
6 42.26  58.91  20.38 9.13 7.62 9.12 14.13 15.35 14.54 6.53 8.34 11.50 18.15
Y Average 42.51 37.17 18.28 12.60 13.73 10.36 14.00 11.63 13.80 7.46 12.28 7.21 16.75
7 37.76  12.29  24.55 8.37 8.26 8.62 18.01 13.23  21.79 9.10 25.59 13.91 16.79
8 34.80 11.61 18.07 12.30 21.88 12.22 12.80  13.51 15.47 11.10 8.90 8.46 15.09
9 44.35 11.19 14.60 12.65 11.72  10.49 11.25 10.90 12.14 5.95 12.22 7.10 13.71
YI{H Average  38.97 11.70  19.07 11.11 13.95 10. 44 14.02  12.55 16.47 8.72 15.57 9.82 15.20
RIME 41.94  21.59 18.96 10.89 13.06 9.84 17.00 15.88 14.03  9.38 14.72  8.42 16.29

Total average

D1 IR & FU Liuyu in Pingyi of Shandong; 2: 114 (2 A3 Zhengcheng in Pingyi of Shandong; 3: 1145 %% 5 42 K Liangqiu in Feixian of
Shandong; 4 : {WALE I Yantong in Julu of Hebei; 5. Wt E B2 Dicun in Julu of Hebei; 6: Wt 523K 2& Chengguan in Guangzong of
Hebei; 7 A F§ 3 £ K Lugang in Fengqiu of He’ nan; 8 A g ZE A1 %2 [ Shipogu in Yanjin of He’ nan; 9 AR #4211 Jianshan in Xinmi of
He’ nan.

2) Lyg: BrAER KR Length of new branch; Dy : A K 45 B 4% Diameter of new branch; L : L HAETT A KR Ienath of flowering internode; L;

I F B Length of leaf; W . MR 98 Width of leaf; RL“ it 14 58 L Ratio of leaf length to leaf width; D : T'fé Diameter of crown; H: H(m
Plant height; DW, . - H‘%:ﬁ; Dry weight of leaf; Dy : EH A2 Diameter of flower bud; Ly : KR Length of flower bud; DW,, JE JFF'%E
Dry weight of flower bud.
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Table 3 Correlation coefficient among growth traits of Lonicera japonica Thunb. V)

A KR FIKZE  Correlation coefficient

Growth

trait Lyg Dyy Ly Ly, Wi, Riw D H bW, Dy Ly DWy

Lxg 1.000

Dy 0.348 1.000

Ly 0. 888 0.168 1.000

Ly -0.105 0.676%* -0.215 1. 000

W -0.099 0.102 0.065 0.347 1. 000

Ry -0. 144 0.519 -0.338 0.688:+ —-0.424 1.000

D¢ 0.624 0.282 0.459 0.034 0.444  -0.378 1.000

H 0.116 -0.244 0.090 -0.104 0.616 -0.596 0. 706 1.000

DWW, 0.074 0.163 -0.017 0.230  -0.275 0.358 -0.342 -0.483 1.000

Dy 0.027 -0.567 0.075 -0.340 0.103 -0.481 -0.101 0.298 0.221 1.000

Ly -0.248 -0.510 -0.256 -0.327 0.054 -0.381 -0.196 0.006 0.183 0.710%  1.000

DWy -0.125 -0.713%  -0.100  -0.422 0.288 -0.619 0.332 0.833:*x  —0.362 0.498 0.243  1.000

D Ly : BAEAS K E Length of new branch; Dy, #7254 4% H4% Diameter of new branch; Ly : %5 46 %7 [0 < & Length of flowering internode; L, :

IR B Ienglh of leaf; W, : M 96 Width of leaf; Ry : MR K% L Ratio of leaf 1en0lh to leaf width; D : 7842 Diameter of crown; H: HE,—;
Plant height; DW, : uf}#ﬂlﬁﬁm Dry weight of leaf; Dy T*E Diameter of flower bud; Ly : 7K Length of flower bud; DWy ; T q:ﬁm

Dry weight of flower bud. * . P<0.05; =*x . P<0.01.
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Table 4 Correlation coefficient of growth trait of Lonicera japonica Thunb. with geographic and climatic factors of cultivation plot

e MHKZAE?  Correlation coefficient?’

Factor!” Lyg Dyg Lg Ly, Wy, Riw D¢ H bW, Dy Lg DWy
Long -0.082 0.622 -0.237 0.488 -0.272 0.707:* -0.192 -0.693*% 0.169 -0.137 -0.670% —0.820%:x*
Lat -0.592 -0.165 -0.642 -0.106 0.396 -0.341 0.152  0.405 -0.417 0.333 -0.060 0.369
Alt 0.281 0.257 0.525 0.415 0.370 0.113 0.064  0.020 0.149 -0.578 -0.162 -0.167
Ta 0.604 -0.206 0.723% -0.166 -0.140 -0.124 0.067 0.040 0.328 -0.158 0.380 0.139
Pa 0.467 0.607 0.432 0.415 -0.309 0.612 -0.074 -0.649 0.218 -0.379 -0.467 —0. 814
SD 0.100 -0.337 0.376  -0.439 0.462 -0.717x* 0.351 0.363 -0.663 0.109 -0.039 0.309

D Long; £ Longitude; Lat; ZEJE Latitude; Alt; 3K Aliitude; Ta; 4E 343 Annual mean temperature; Pa; 4FF#7K# Annual precipitation; SD;

H B8 A% Sunshine duration.

2) Lyg : R &K Length of new branch; Dy : A2 AL 2% B 42 Diameter of new branch; Ly : 5 AL ] K B Length of flowering internode; L :
M5B Length of leaf; W, : M) 983 Width of leaf; R,y : MK S Ratio of leaf length to leaf width; D : 542 Diameter of crown; H: #£/5
Plant height; DW, ; M B T Jfifz Dry weight of leaf; Dy ; 1655 ELf% Diameter of flower bud; Ly : £ Length of flower bud; DW,, . {635+ Fii

Dry weight of flower bud. * ; P<0.05; =* . P<0.0l.
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E1 91 BEMESNRER
Fig. 1 Cluster diagram of nine cultivation plots of Lonicera japonica
Thunb.
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